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1 TECHNICKA ZPRAVA K STATICKEMU PREPOCTU

1.1 UvVOD

Predmétem statického prepoctu je uréeni zatizitelnosti a ovéreni tratové t¥idy zatizeni mostu ,Kout n/S
u zamku" v evd. km 24,922 tratového Useku 0351 Janovice nad Uhlavou (mimo) — Domazlice (mimo).
Nosnou konstrukci tvofi nytovany plnosténny tramovy most s dolni prvkovou mostovkou. Spodni stavbu na
obou stranach tvori zdéné kamenné gravitacni opéry se Sikmymi kfidly.

Pfepocet je zpracovan v souladu s Metodickym pokynem SZDC Pro urceni zatiZitelnosti Zeleznicnich
mostnich objektd v aktualnim znéni s Ucinnosti od 1. zafi 2015, [7]. Na zakladé dohody se zadavatelem
prepoctu, jsou pfi stanoveni Ucink{ vetfu vyuZity korekéni soucinitele z pfipravované zmény Metodického
pokynu, [8]. Posouzeni vychazi se soustavy novych evropskych norem CSN EN pro navrh a posouzeni
mostnich konstrukci, [9 - 18].

1.2 ZADAVATEL A ZPRACOVATELE STATICKEHO PREPOCTU

Zadavatelem prepoctu je
TOP CON SERVIS s.r.o.
Varsavska 30, 120 00 Praha 2
Zpracovatelé posudku jsou
Autorizovany inzenyr:
Ing. Jozef Vican

1.3 ZAKLADNI IDENTIFIKACNI UDAJE MOSTNIHO OBJEKTU

1.3.1 Identifikace objektu

Objekt: Most v evd. km 24,922 ,Kout n/S u zamku"

Defini¢ni Usek: DU 10 Kout na Sumavé - Domazlice

Tratovy Usek: TU 0351 Janovice nad Uhlavou (mimo) — DomaZlice (mimo)
Obec: extravilan obce Kout na Sumavé

Katastralni Gzemi: Kout na Sumavé

Okres: Domazlice

Kraj: Plzerisky kraj

Prekazka: silnice III.tFidy,

Oznadeni objektu na RSD: 24-922, podjezd

1.3.2 Charakteristika mostniho objektu dle €SN 73 6200

a) most drazni komunikace - Zelezni¢ni
b) -

c) pres silnici

d) most o jednom otvoru

e) jednopodlazni

f) s dolni mostovkou

g) nepohyblivy

h) trvaly
i) v pfimé, v stoupani
j)  kolmy



k) s normovanou zatizitelnosti
I)  nemasivni

m) plnosténny

n) tramovy

0) oteviené usporadany

p) s neomezenou volnou vyskou

1.3.3 Zakladni technické parametry objektu

Smérové pomeéry: v pfimé

Sklonové poméry: +17,80 %o

Pocet kolej: 1

Prekazka: silnice III. t¥idy ¢. 0222a

Uhel kizeni s prekazkou: 90°

Sikmost mostu/nosné konstr.: kolmy

Pocet mostnich poli: 1

Svétlost mostného otvoru: 10,00 m

Rozpéti mostniho pole: 10,80 m

Délka nosné konstrukce: 11,20 m

Délka pfemosténi: 10,00 m

Délka mostu: 16,20 m

Stavebni vyska: 0,77 m

VySka mostu: 4,70 m

Volna vyska pod mostem: 4,08 m

Sitka mostu: 4,83 m

Volna Sifka mostu: 4,30 m mezi vnitinimi lici pasnic hlavnich nosnik
4,62 m mezi vnitfnimi lici zabradli

Nosna konstrukce: NK1 - nytovany ocelovy plnosténny tram s dolni prvkovou mostovkou

Spodni stavba: 01 a 02, 2 Zelezobetonové opéry s kamennymi Uloznymi prahy a Sikmymi
svahovymi kFidly

ZalozZeni: plosné (predpoklad)

Svrsek: S49 na rozponovych podkladnicich upevnénych na dfevéné mostnice s
ploSnym uloZzenim na podélniky, kolej svarovana

Trat'ova tfida: C3-60

Trat'ova rychlost: 60 km/h

Rychlost na mosté (v Useku): 60 km/h

Navrhové zatizeni: neznamé

Zatizitelnost: Zim71

Material nosné konstrukce: svarkové Zelezo — prvky nosné konstrukce i nyty

Material spodni stavby: zdéné kamenné kvadry vrozich opér a v Ulozném prahu, zbytek:
Zelezobeton

1.4 POUZITE PODKLADY, NORMY A SOFTWARE

Podklady:
[1] Archivni plvodni dokumentace mostu. Prehledny vykres z r. 1885. (ve formatu .pdf)



[2] Navrh zesileni podélnikli a vyménu loZisek mostu v km 24,922 tr. Janovice — DomaZlice, z r. 1955 (ve
formatu .pdf)

[3] Protokol o podrobné prohlidce ze dne 23.11.2016: Most v evd. km 24,922 tratového Useku 0351 Janovice
nad Uhlavou (mimo) — Domazlice (mimo). SZDC, s.0., TUDC (ve formatu .pdf).

[4] Poskytnutd fotodokumentace z podrobné prohlidky vykonané SZDC, s.0., TUDC dne 16.08.2016

[5] Pasport traté Janovice nad Uhlavou (mimo) — DomaZlice (mimo), oznadeni tratového def.lseku R20200
(ve formatu .pdf).

[6] Fotodokumentace z prohlidky mostu zadavatelem statického prepoctu.
Piedpisy a normy:
[7]1 Metodicky pokyn pro uréovani zatiitelnosti Zelezni¢nich mostnich objekté. SZDC, tcinnost od 01.09.2015.

[8] Planovana aktualizace Metodického pokynu pro uréovani zatiitelnosti Zelezni¢nich mostnich objekt. SZDC,
navrh z roku 2018.

[9] CSN EN 1990 ed. 2: Zasady navrhovani konstrukci. UTNMSZ 2015

[10] €SN EN 1991-1-1 - Eurokéd 1: ZatiZeni konstrukci — Cast 1-1: Obecné zatiZeni - Objemové tihy, viastni tiha
a uZitna zatizeni pozemnich staveb. UTNMSZ 2004. (+ Oprava 1: 2010, + Zména Z1: 2010, + Zmeéna Z2:
2010, + CSN EN 1991-1-1 NA ed. A: 2011)

[11] CSN EN 1991-1-4 ed. 2 - Eurokdd 1: ZatiZeni konstrukei — Cést 1-4: Obecnd zatizeni - Zatizeni vétrem.
UTNMSZ 2013 (+ Zména Al: 2016)

[12] CSN EN 1991-1-5 Eurokéd 1: ZatiZeni konstruke — Cést 1-5: Obecna zatizeni — Zatizeni teplotou. UTNMSZ
2005. (+ Oprava 1: 2010, + Oprava 2: 2011, + Zména Z1: 2010, + Zména Z2: 2010, + CSN EN 1991-1-
5 NA ed. A: 2011)

[13] €SN EN 1991-2 ed. 2 - Eurokdd 1: Zatizeni konstrukei - Cast 2: Zatizeni mosté dopravou. UTNMSZ 2018

[14] CSN EN 1993-1-1 ed. 2 - Eurokéd 3: Navrhovani ocelovych konstrukei — Cast 1-1: Obecna pravidia a
pravidla pro pozemni stavby. UTNMSZ 2011 (+ Oprava 1: 2016, + Zména Al: 2016)

[15] CSN EN 1993-1-5 ed. 2 - Eurokdd 3: Navrhovani ocelovych konstrukci - Cast 1-5: Bouleni stén. UTNMSZ
2013 (+ Oprava 1: 2016, + zména Al: 2016)

[16] CSN EN 1993-1-8 ed. 2 - Eurokdd 3: Navrhovani ocelovych konstrukei - Cast 1-8: Navrhovani styénika.
UTNMSZ 2011.

[17] €SN EN 1993-1-9 ed. 2 - Eurokdd 3: Navrhovani ocelovych konstrukei - Cast 1-9: Unava. UTNMSZ 2013

[18] CSN EN 1993-2 - Eurokdd 3: Navrhovéni ocelovych konstrukei - Cast 2: Ocelové mosty. UTNMSZ 2008 (+
Oprava 1: 2010, + zména Z1: 2010, + CSN EN 1993-2 NA ed. A: 2012)

Literatura:

[19] V. KvoCak, J. Vican a kol.: Navrhovanie ocel'ovych mostov podla Eurdpskych noriem. TU Kosice 2013.

Software:

[20] Midas Civil, ver. 2019

[21] MS Office (EXCEL, WORD)
[22] AutoCAD 2016

[23] Mathcad M15

1.5 POPIS MOSTNIHO OBJEKTU

1.5.1 Spodni stavba

Spodni stavbu tvofi dvojice krajnich opér se Sikmymi k¥idly. Rok vystavby spodni stavby je 1888. Blizsi
data o materidlech nejsou znamé.

Diik a zavérna zidka opéry O1 a 02 je Zelezobetonova. Ulozny préh je kamenny s tloznych kvadra. Sirka
opéry je 5,42 m.

Sikmé kfidla jsou kamenna z kamenného zdiva s nepravidelnym Fadkovanim. Rimsa je z kamennych
kvadrl. Délka kridel vlevo je cca 5,90m a vpravo cca 7,75m.



ZaloZeni spodni stavby je neznamé, predpoklada se plosné zalozeni.

1.5.2 Nosna konstrukce

Nosnou konstrukci (NK) mostu tvofi ocelova nytovana plnosténna tramova konstrukce o rozpéti 10,80
m s otevienou prvkovou mostovkou. Vzhledem k roku vystavby 1885, Ize predpokladat, Ze konstrukce je
vyrobena ze svarkového Zeleza.

Hlavni nosniky jsou plnosténné tramy osové vzdalené 4,52 m a maji sténu s rozméry 10x1000 mm.
Krcni Ghelniky tvofi dvojice L 100x100x12. Oba hlavni nosniky maji odstupriované horni a dolni pasnice. Od
zacatku hl. nosniku (resp. konce) jsou postupné do stfedu rozpéti nanytovany pasnice z pasti 13x220 mm.
Uprostied rozpéti jsou horni a dolni pasnice hl. nosnikd tloustky 51mm (12+13+13+13mm). Nad opérami
jsou horni i dolni pasnice hlavnich nosnikd tvoreny pouze rameny krénich Ghelnikd.

PFicniky jsou podéIné rozmistény po 1,8 m. VSech 7 pricnikl ma konstantni sténu z plechu 10x500mm
a kréni dhelniky 2 x L 90x130x14 tvorici jak spodni tak i dolni pasnici. V pfipoji pficnikl na hlavni nosnik je
sténa nahrazena lichobéznikovym plechem s vyskou 965 mm, ktery tvori kromé stény pficnikl i vyztuhu
hlavniho nosniku.

Podélniky mostovky jsou umistény v konstantni vzdalenosti 1,36 m od osy hlavnich nosnikd ve
vzajemné osové vzdalenosti 1,80 m. Podélniky byly pdvodné vysky 330mm. V Roce 1955 byly zesileny
pridanim horni pasnice a maji celkovou vysku 342mm. Sténa podélniké je z plechu 8x330mm. Krcni Ghelniky
vSech podélnikd jsou z dvojice Uhelnikl L 70x70x8. Oba podélniky maji na hornich Ghelnicich pfinytovanou
i pasnici z pasu 12x220 mm. Tato pasnice je umisténa nesymetricky viici ose podélnikd o 25 mm smérem
k hlavnim nosniklim, ¢im je vytvoren prostor po uchyceni plosné uloZzenych mostnic pomoci mostnicovych
Sroubll o prlméru 20 mm k pasnici. Pfipoj podélnikd k pFicnikim je realizovan zejména sténou podélnika.

Podélné podmostovkové ztuZeni mostu je feSeno slozenou soustavou. Diagonaly ztuZeni jsou tvoreny
ocelovou pasovinou rozméru 10x120 mm. Ztuzeni je pripojeno pomoci sty¢nikovych plechl k dolni pasnici
pricnikd.

VSechny nytované spoje nosné konstrukce maji primér nytu 20 mm. Vzhledem k roku vystavby 1885,
Ize predpokladat, Ze i material nytd byl v tomto obdobi ze svarkového Zeleza.

1.5.3 Loziska

Loziska na opére O1 jsou pevna stolicova.
Na opéfe 02 jsou umistény pohybliva jednovalcova ocelova loZiska.

1.5.4 Zelezni¢ni svréek

Na mosté se nachazi kolejnice S 49 se zebrovymi podkladnicemi uchycenymi v ramci nosné konstrukce
na dubovych mostnicich. Na podélnicich je celkem 20 ks mostnic s rozméry 240x240 - 2470 mm s ploSnym
ulozenim se svislym mostnicovym Sroubem. Zafezani mostnic je oboustranné az o 215mm. Osova
vzdalenost mostnic variuje od 580 do 605 mm.

V délce NK nejsou oteviené kolejnicové styky.

Ve vybézich je stérkové loze s dfevénymi (2x-pied a 3x-za) praZzci, jinak jsou prazce betonové.

1.5.5 Vybaveni mostu

Podlahu na nosné konstrukci tvofi ocelovy plech ryhovany — na mostnicich, resp. s ovalnymi vystupky —
mimo mostnic, tloustky 6 mm.

Zabradli na NK mostu je nytované s vyskou cca 1,00 m nad podlahou. Pfiblizné 420 mm je tvofeno
hlavnim nosnikem. Na jeho horni pasnici jsou pak prinytovany sloupky v misté pricnikl a dvé madla
z Uhelnikd.



Zabradli na fimsach kfidel je svafované, pricemz délka kopiruje délku fims kfidel mostu. Zabradli je
slozené z Uhelnikovych sloupkd zalitych do fims a ze dvou madel.

1.6 PREDMET PREPOCTU A ZAVEDENE PREDPOKLADY

1.6.1 Predmét prepoctu

Ucelem prepottu je stanoveni zatiZitelnosti mostniho objektu kategorie C, tedy zatiitelnost stanovena
prepoctem na zakladé ovéreného skutecného stavu.

Pro nosnou konstrukci mostu je zpracovan prepocet kategorie C.

Pro spodni stavbu je po dohodé s odbornym Gtvarem zadavatele aplikovan clanek 4.8.2 metodického
pokynu [5]. ProtoZe spodni stavba nevykazuje zavazné poruchy, Ize jeji zatiZitelnost nebo zatiZitelnost jeji
Casti urcit v nizsi kategorii, nez byla stanovena pro nosnou konstrukci. Vzhledem k chybéjicim datlim o
rozmérech, kvalité materialu, podloZi i zplsobu zaloZeni je pro spodni stavbu urena zatizitelnost v
kategorii A.

1.6.2 Zohlednéni poruch mostniho objektu

Hlavni nosniky

= P¥i stanoveni zatiZitelnosti hlavnich nosnikl nebylo uvazovano s poruchami.

Pricniky

= P¥i stanoveni zatiZitelnosti pticnikd nebylo uvaZovano s poruchami.

Podélniky

= P¥i stanoveni zatizitelnosti podélnik{ nebylo uvazovano s poruchami.

Korozivni Ubytky na mosté na zakladé protokolu o podrobné prohlidce prohlidky nejsou [3].

Dalsi zavady a poruchy nosné konstrukce a spodni stavby popsané v spravé [3] nebyly v piFepoctu
zohlednény, protoZe se predpoklada jejich odstranéni! Jde zejména o opravy zdeformovanych prutd
dolniho ztuzeni, opravy loZisek (vystfedéni, zaliti), obnova PKO celé NK a loZisek, a dale pak opravy spodni
stavby. Co se tyCe vrubl a natrzenych kr¢nich Ghelnikd zjisténych pfi podrobné prohlidce mostu [3], tyto
nebyly zohlednény, jelikoz se predpoklada vyména krcnich Ghelnikl podélnikd. Vruby na pficnicich a
hlavnich nosnicich nejsou uvazovany, nakolik oslabeni témito vrubami je mensi nez oslabeni krénimi nyty.
Konkrétni mista zavad jsou dostupné v prohlidce mostu [3].

1.6.3 Uvazovana geometricka poloha koleje a prevyseni

Na zaklade zaméreni polohy koleje [3] na mostnicich ¢. 1, 10 a 20 bylo v statickém prepoctu uvazovano
s posunem koleje o0 20 mm vlevo od osy mostu.
Pfevyseni na mosté nebylo uvazovano.

1.6.4 Dalsi predpoklady prepoctu

= Soucasny vék mostu je 131 let.

= Navrhova Zivotnost byla 100 let.

= Planovana zbytkova Zivotnost {pfi-peseuzeni-na-tinavy) je 5 let (poZadavek zadavatele prepoctu).
* Provozni zatiZzeni na trati je podle Udaji od zadavatele méné neZ 1,825 mil. hrt/ton (fad 6).

= Po trati mOZou jezdit i soupravy CityElefant (poZadavek zadavatele prepoctu).
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3 STATICKY PREPOCET NOSNE KONSTRUKCE K01
3.1 VYPOCETNI MODEL

3.1.1 Popis vypocetniho modelu pro pruznou analyzu

Pro stanoveni vnitfnich sil na prvcich ocelové nosné konstrukce byl pouzity prostorovy prutovy
vypocetni model. Model byl vytvoreny v programu Midas Civil v2019. VSechny prvky jsou modelovany jako
pruty a v modelu byly také zohlednény posuny téZzist’ jednotlivych prvkd.

Podélniky jsou na pficniky pfipojeny kloubové v obou smérech, tzn. Neprenasi se svisly a vodorovny
ohybovy moment. Toto pfipojeni bylo zvolenou z dlivodu, Ze podélniky jsou na pFicniky pfipojeny jen
sténou.

PFipoj pricnikd na hlavni nosniky je modelovan jako kloub ve vodorovné roviné a ve svislé roviné
je tento pripoj tuhy, nakolik pfipoj pFicniku je realizovan pres lichobéznikovou vyztuhu na sténu hlavniho
nosniku. Pasnice pricnikd nejsou pfipojeny.

V modelu bylo také uvaZzovano s dolnim ztuZenim, ale nebylo uvaZovano s pocatecni deformaci na
zaklad& prohlidky [3].

UloZeni nosné konstrukce je pres tuhé podpéry hlavnich nosnikd. Rozlozeni podpér je klasické. Na
opéfe O1 je podpéra neposuvna ve vsech smérech a podpéra posuvna ve sméru Y (kolmo na os nosné
konstrukce). Na opéfe O2 je potom jedna podpéra posuvna ve vSech smérech a jedna je posuvna ve sméru
X (podéIné s osou nosné konstrukce).
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3.1.2 Priifezy ve vypoctovém modelu

Ve vypocetnim modelu byly pfifezy uvazovany bez vrubd a dalSich chyb zjistenych podrobnou
prohlidkou mostu [3].
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3.1.3 Materialy v modelu

V modelu byly pouzity tyto materialy:

Material Data

General
Material ID 1 Mame zvarkova ocel
Elasticity Data
) Steel
Type of Design Stee] e
Standard | Mone
DB
Concrete
Standard
Type of Material Code
(®) Isotropic () Orthotropic -
Steel

Modulus of Elasticty :
Poisson's Ratio
Thermal Coefficient :

Weight Density

Use Mass Density:

[P i
9

oo s
e
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3.1.4 Popis vypocetniho modelu pro stabilitni analyzu hlavniho nosniku

Pro ziskani kritického momentu a délky vyboceni hlavnich nosnikli ve vodorovné roviné byl vyuzit
skorepinovy vypocetni model. VSechny hlavni prvky ocelové nosné konstrukce byly modelovany pomoci
skorepin kromé podélnych, pficnych a koncovych ztuzidel. Tyto ztuzidla byly modelovany prutovymi
prvkami. Nasledné byl model zatizen svislym zatizenim a vykonana stabilitni analyza. Vysledkem stabilitni
analyzy je pak soucinitel ac, ze kterého nasledné prenasobenim maximalniho ohybového momentu na
prislusném hlavnim nosniku dostaneme kriticky moment pro klopeni.

3.2 ZATIZENI NA NOSNE KONSTRUKCI MOSTU

3.2.1 Stale zatizeni

3.2.1.1 Vlastni tiha nosné konstrukce

Zakladni vlastni tiha ocelové konstrukce je generovana vypoctovym programem. Tiha svarkového
zeleza smi byt uvazovana hodnotou 78,5 kN/m3. Zakladni rozméry prvkd byly ovéfeny. Tiha modelovanych
prvkl byla zvétSena o vliv hlav nytl a o vliv nemodelovanych vyztuh a pfiloZek. Toto zvétSeni je uvazovano
hodnotou +3 % vlastni tihy — 8100 kg/m3.
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3.2.1.2 Doplnék k vlastni tize konstrukce

- zabradli — profil L45x45x5 — délka 11,36m
sloupky 7x L60x60x6 — dl. 700mm — 5,42kg/m x 0,7m x 7 = 26,6kg
madlo 2x L45x45x5 —dl. 11,36m - 3,38kg/m x 11,36m x 2 = 76,8kg
spolu hmotnost zabradli — 26,6kg + 76,8kg = 103,4kg
tiha zabradli — 103,4kg x 10kg.m/s2 / 11,36m = 0,09kN/m
- kryci plech — tl. 6mm + profil U100 (10,6kg/m)
tiha plechu na m2 — 0,006m x 78,5kN/m3 = 0,47kN/m2
tiha plechu na podélnik — 0,47 x 2,47 / 2 = 0,58kN/m
tiha plechu na pfi¢nik (+ U100)-0,47x1,0/(2x1,8)+ 0,1/ 1,8 = 0,19kN

- mostni svrSek — mostnice dubové rozmér 240x240x2470mm (objemova hmotnost 700kg/m3)
osova vzdalenost mostnic a=600mm
hmotnost na 1 béZny metr — 0,24 x 0,24 x 2,47 x 700 / 0,6 = 166kg/m
kolejnice S49 — 49,4kg/m
tiha svrsku na podélnik — (166kg/m + 49,4kg/m) x 9,81kg.m/s2 = 2,1kN/m

3.2.2 Zatizeni dopravou

3.2.2.1 Svislé proménné zatiZeni dopravou

Ve smyslu Metodického pokynu [7] se uvazovalo so zatéZzovacim modelem 71 dle [13]. Zatizeni je
uvazovano v ose podélnikll a excentricita koleje ,x" (x=-20mm) v{ci ose nosné konstrukce je zohlednéna
zvétSenim/zmensenim kolovych sil a rovnomérného zatizeni zatéZovaciho modelu 71 na jednotlivé
podélniky. Stejné je zohlednéna i excentricita v dlisledku nerovnomérnosti kolovych sil ,e", kdy e=83,33mm
na obé strany od osy koleje:

+e napravo od osy nosné konstrukce,

-e nalevo od osy nosné konstrukce.

Vysledna excentricita kolovych sil je nasledujici:

-e = 83,3mm + 20mm = 103,3mm
+e = 83,3mm — 20mm = 63,3mm

16
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Legenda
(1) rovnomérné zatiZeni a osamélé sily na kaZzdé kolejnici
(2) LM71 (a SW/0, kde se poZaduje)

(3) pricna vzdalenost mezi kolovymi zatizenimi

Obrazek 6.3 — Excentricita svislych zatizeni

Do vypoctového modelu byly zadany Gcinky svislého zatizeni pFi Zim71 = 1,00 se soucinitelem
a=1,0.

Pfi modelovani svislého zatiZzeni zatéZovacim modelem 71 byl vyuzit také podélny roznos kolovych sil ve
smyslu CSN EN 1991-2 na tfi sousedni mostnice s osovou vzdalenosti mostnic a = 533mm.

3.2.2.2 Dynamické ucinky svislého Zelezni¢niho zatizeni
Dynamickeé Ucinky zohlednime dynamickym soucinitelem pro standardné udrzovanou trat’ @, . Platnost

jednotlivych souciniteld, nahradni délky i omezeni velikosti soucinitelll jsou uvedeny v [13].

2.16 < 2,00 1,44 < 1,67
o, =——+0,73 ®,=—————+0,82
JL, —0,2 > 1,00 L, -0,2 > 1,00

Pro jednotlivé prvky pak vychazi:

Prvek Nahradni délka Lo Dyn. soucinitel @z
Hlavni nosniky L=10,80 m 1,43
vniteni 2xb=2x4,52=9,04m 1,50
PFicniky -
koncové | 3,6 m 2,00
Podélniky a+3m=18+3=48m 1,81

3.2.2.3 Odstredivé sily
Kolej je na mosté v pfimé.

3.2.2.4 Bocny raz
Uvazujeme silu Qsk = 100 kN. Zatizeni je modelovano horizontalné v Grovni horni pasnice podélnikd (na

Vv Vv.v

Uvazovany byli alternativné oba mozné sméry bocnich razd.
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Pfi modelovani svislého zatizeni bo¢nimi razy byl vyuzit také podélny roznos sil ve smyslu CSN EN 1991-
2 na tfi sousedni mostnice s osovou vzdalenosti mostnic a = 533mm.

I Wsk

Qsk/2 T Qsk/? ’\“/

Wsk

3.2.2.5 Rozjezdové a brzdné sily

Vzhledem k velikosti mostu a k omezeni velikosti brzdni a rozjezdovych sil v €SN EN 1991-2 [12],
rozhoduje rozjezdova sila o velikosti

Qek = 33 x 11,2m = 370kN v Urovni kolejnice ve sméru x

ZatiZeni je uvaZovano a modelovano v podéiné ose koleje. Délku zatiZzeni uvazujeme shodnou s délkou
svislého zatiZzeni dopravou.

3.2.3 Zatizeni vétrem

3.2.3.1 Obecné

Uvazuji se zatizeni dle €SN EN 1991-4 ed. 2 [10]. Zaroveri zohlednime ve smyslu dohody se
zadavatelem prepoctu i Ulevy vyplyvajici z Prilohy G nové navrhované aktualizace Metodického
pokynu [7].

Mostni objekt se nachazi v oblasti s fundamentalni hodnotou zakladné rychlosti vétru vb,o = 25 m/s.
Jde o most nad pozemni komunikaci na zacatku vesnice s morfologii terénu spadajici do kategorie terénu
III.

Pfi ovérovani konstrukce by se mélo uvaZovat se zatizenim vétrem pro:

1) nezatizeny most - pro dany typ nizké plnosténné konstrukce neni rozhoduijici,
2) most zatizeny extrémnimi ucinky dopravou — budeme se dale zabyvat pouze timto zatizenim.

18



3.2.3.2 Vypocet ucinkli vétru na zatizeny most

VYPOCET SPICKOVEHO TLAKU VETRU DLE KAP. 4 CSN EN 1991-14
-wy5ka mostu nad terénem 7= 5m

- fundamentalni hodnota zakladni rychlosti vétru Vi = 25m-s !

- kategorie terénu - typ 3 75 = 03m Zin = Jm Zpay = 200m

- soucinitel sezdnnosti 1

“zeazon =

- soucinitel smérovosti cgir = 1

- zakladni nychlast vétru

b = Teeazon Cdir Vb0 Vi = 23-m-s
- stfedni rychlost vEtru
Hm= 0.05m c.o=1
r ‘HD'D?

[ 2
k= 0.1 —

\Zom )

-
1
]
(B
i
Ln

- pre z - < T zmax
|': z l"l
& = kr-]n: —1 & = 0.606
L 20 )
Vm = %% Vh Vi = 15.14%m-s
- intenzita turbulence vétru
LCI =1

oy, = kr-'rb-kl o, = 3383m-s

- EpiCkaovy tlak vatru

hustota vzduchu p = 125kgz-m

N S e
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VYPOCET TLAKU VETRU NA KONSTRUKCI DLE KAP. 8 1991-1-4

b

b = 474m diog = 4.77m —— = 0004 L =103m
ot

S = 22 Chorx = 087 Sy = O 0 Chorx = 190/

- vypocet utinkd vétru na podélniky ve sméru x (ve sméru sitky mostu)

bpnz = 1.8m Ty = 2.60m i = 0.33m Hyp=3"m
By, = 4.32m
1 2
qp, = E-p v = 0301-kFa
9
ce = — = 1281
b
W H_, = 36132 v téZisti podélnik
= gy CaCp H g = 3.043- — -
1= 9% i P wl m
Wi, AT
Fyp = Lwl _ 5.364-& - pritiZzeni/odleh&eni podélnikd
bpnz m
W H, 1.028 kY v misté dalniho ztuZeni
= -0 - = e — -
27 Gy ety m
Wiyt N .
Fyy = —— = 01212 _ pritizenilodleh&eni hl. nosniki
- i m

- vypocet utinkd vétru na hlavni nosniky ve sméru x (ve sméru sirky mostu)

H!I = 435Mm T} = 2.386m H\\'S =47Tm
W, = = 41672 KN - v Urovni dolniho ztuZeni
37 Gy Ce Oy iy = 4672
War o AT
Fyrs = — W3 _ 566 - pritizenifodlehéeni hl. nosnika
m

3.3 VYPOCET VNITRNICH SIL

sz = 1.05m

Staticka analyza vypoctového modelu byla provedena v programovém prostredi Midas Civil s vyZitim

linearni pruzné analyzy.
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3.3.1 Polohy kratkodobého zatizeni

Poloha kratkodobého zatizeni zat'ezovacim vlakem 71 byla vyhodnocena automaticky programem
Midas Civil. Ve vypoCetnim programu byl zadan pojezd soupravy a nasledné program sam vyhodnoti
nejnepriznivéjsi postaveni vozidla na kazdém prvku a vyhodnoti maximalni vnitfni silu a k ni sily pfislusejici.
Co se tyCe bocniho razu, ten byl modelovan jako staticky zatéZovaci stav v nejnepfiznivéjsi poloze

pro kazdy prvek a nasledné byly spolu s rozjezdovymi silami kombinovany se svislym zatizenim vlakem
LM71 do skupiny grl1, resp. grl2.

3.3.2 Soucinitele zatizeni a kombinace

Dil¢i soucinitelé zatizeni a poslehlivosti metrialu byly vypoctitany dle prilohy F Metodického pokynu
[7] pro vék 90 a vice let a pro zbytkovou Zivotnost 5 let. Pfiloha F Metodického pokynu byla také pouzita
pro vypocet soucinitele Ucink{ zatiZzeni pro posouzeni prechodnosti provzniho zatizeni, tj. yQ,LM71 =
vQ,TTZ.

vék mostu 131 | let
index spolehlivosti Bt 2.791
zbytkova Zivotnost 5| let

soucinitel U¢inkd stalého zatizeni

aE= -0.7
vSd= 1.05
vG= 0.05
vG= 1.20

soucinitel u€inka proménného zatizeni LM71
vQ= 0.29
yQ,LM71= 1.16

soucinitel u€inkd proménného klimatického zatizeni
vQ= 0.12
yQ,W= 1.15

soucinitel spolehlivosti ocele yMO

yRd= 1 | pro stanoveni yMO0
yRd= 1.1 | pro stanoveni yM1
aR= -0.8

kax= 1.645

ma= 1.03 pro nytované
va= 0.067 prifezy
aa= 0

VR= 0.084 | pro ocel 235
aR= 0.509 | pro ocel 235
xk= 0.2

kd= 0.312

YMO= 1.07

YM1= 1.17
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3.3.2.1 Skupiny zatiZzeni od Zelezni¢ni dopravy ,,Q"
V MSU i v MSP se uplatnili dvé skupiny zatiZzeni dopravou

Qgr11 Qqr12
(Zim71 X ©3 X Quvzt + 1,0 X Qek + 0,5 X Qsk) (Zim7 X @3 X Quvzt + 0,5 X Qk + 1,0 X Qs)

V pfipade, Ze zatizeni Zeleznicni dopravou neni ,dominantnim" zatizenim, soucinitel g, , = 0,80 .

POZNAMKA
PFi nékterych posudcich v meznich stavech pouZzitelnosti i v meznim stavu Unavy se pracuje jen se svislymi
adinky dopravy ve smyslu platnych CSN.
RovnéZ se pii Ginavé aplikuje dynamicky soucinitel ®, misto @, .

3.3.2.2 Kombinace s ostatnimi zatizenimi

Soucinitele zatizeni v MSU a kombina&ni soucinitele pro ostatni nahodilé zataZeni (kromé dopravy) uvazujeme
podle platnych CSN EN, se zohlednénim pfilohy F Metodického pokynu [7].

Zatizeni vétrem Yow = 1,15 | Wow = 0,75 |

Pfi stanoveni zatizitelnosti plati pfi kombinacich s ostatnimi zatizenimi pravidlo, Zze dominantnim
zatizenim je zatizeni Zelezni¢ni dopravou.

(Y6 Cox + YGC1x) + Wo.Lm7 1Y QL7 Qgrij * Y Q. W W0.WQuk (6.10a)
&6 6ok + VA1) * VQ.Lm71Rerij + Vo.w 0. wRwi (6.10b)

3.4 VYPOCET TUHOSTI PRIPOJE PODELNIKU NA PRICNIK

Pro potfeby globalni analyzy a pro vyhodnoceni vnitfnich sil na prutech byla provedena analyza
tuhosti pripoje podélniku na pricnik. Vypocet byl proveden v programu IDEA RS, ve kterém byl
namodelovan tento pfipoj a byla proveden vypocet tuhosti pfipoje ve vodorovném sméru. Na zaklade
vysledku této analyzy Ize povazovat pfipoj podélniku na pfi¢nik ve vodorovném za dokonale kloubovy.

22



Projekt:
[[=[=]Z] StatiCa®

Lislo projektu:
Autor:

Polozka projektu CON1

Pripoj
ano CONT
FPops
Vimodet Tuhosf
Nosniky a stipy
B — Sme - o - Pootofeni  Odsadenie e
Meno Prierez r ¥ 5='rr.im"| & X Dda.?dm!n R Dda.l;nhiin e Sily v
1 i rl o] i e
pordiznis i M . 4.0 0.0 an ] ] -1 Uz
priecné 11500 0.0 0.0 a0 4] i 0 Uzl
Priarezy
Meno Materidl
2 - w330 48 5235
1-1500 5235
6-L70 5235
Skrutky
Priemer fu Cistd plocha
Mano Zostava skruthy ] MPs] im“zl

M2 4.8 M2 48 20 A00.0 3



Projekt:

islo projektu: [[e]=]-] StatiCa*
ﬁumr‘.. | el LR TR T T
Uginky zatafenia
N Vz Mx My Mz
Meno Prvok ] [xM] fxMm] [&hm] [
LE1 pomiizni 0.0 0.0 a0 o0 50
Posudek
Rotaéna tuhost'
) Mj.Rd Sjjini B L SR 5jP
Meno = Komp. — Zataenie Ly mMNmired] | fmead] | Gm] | MNmEad] | [MNmied] | 8S
poadizn® Mz LE1 i 3480 18D 126 0.3  Hoow
Dotyénicova rotaéna tuhost'
. M 5js @
Meno Komp, ZataZenie TN IMNmirad] i i
pozdiznii Mz LE1 50 o0 3T 6
Vysvetlenie symbolov
Mird Dinybova dnosnosf
55.!.1! Pofiatofng rotaing tuhos!
Sis DotyEricova rotatng uhosf
@ Roténa deformacia
o Rotwming kepectE
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300 W S
& SR
.sP
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E
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=
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50 _ A48 = 44 Nm
i 2 Siinl = 01 MNeTaa |
(i Ls] 100.0 2000 300.0 4000
#{mrad]

CEagram tuhoati Mz - $z LE1
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3.5 VNITRNI SILY A SYSTEM POSUZOVANI

3.5.1 Poznamky k vnitfnim silam z globalni analyzy

Detailni vypis vnitfnich sil neni uveden, protoze je to velké mnoZzstvi dat. Nejdriv byli vytipované kritické
kombinace vnitinich sil a na ty byl pak konkrétni prvek resp. fez posouzen (byla stanovena zatizitelnost).

svvs

jsou pak uvedeny dale. Konkrétni hodnoty vnitinich sil, napéti a deformaci jsou vzdy pouZité pFi
konkrétnich posudcich s pripadnych komentarem, je-li to potiebné.

Ve vystupech jsou zatizeni oznacované indexem nasledovné:

G - stalé zatizeni

W - zatizeni vétrem

LM71 - svislé zatizeni zatéZovacim vlakem 71
BR - brzdné a rozjezdové sily

S - bocni razy

3.5.2 Vycislovani zatizitelnosti

Pro velky rozsah posouzeni je uvedeny vzdy jen posudek v rozhodujicim prlfezu, popripadé
posudek rozhodujiciho prutu.

Pri vyCisleni zatizZitelnosti byl vyuZit iteracni postup, kdy v prvém kroku byla zvolena hodnota
Zv71=1 a byly vypocteny zatiZitelnosti. Nasledné se hodnoty vnitfnich sil od zatizeni LM71 redukovaly
vypoctenou zatizitelnosti (pokud byla vypoctena hodnota mensi nez 1) a byla spoctena nova hodnota Zwr1.
Tento iteracni postup byl opakovan, dokud se volena hodnota a vypoctena hodnota zatizZitelnosti nerovnaly.

POZNAMKY:

Pro velky rozsah posouzeni je uvedeny vzdy jen posudek v rozhodujicim priifezu, popfipadé
posudek rozhodujiciho prutu, ostatni mista a pruty byli rovnéz posouzeny, resp. bola v nich uréena
zatiZitelnost, ale nejsou dale uvedena. Vysledky téchto vypoctl jsou ale uvedeny v prehledné tabulce
zatizitelnosti.
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3.6 ZATIZITELNOST PODELNIKU
3.6.1 Stanoveni zatizitelnosti podélniku 1L

VYPOCET ODOLNOSTI VNITRNIHO PODELNIKU 1L A STANOVENI ZATIZITELNOSTI

1. vstupry ddaie: 168
- daka pruby Lpo = 1.8m Lg = 4.8m
- prufezové charakieristiky LTXI0E~ . e
'\\\._ ('?
\ S 3
Y= 342mm H,, := H - 8Smm - 20mm = 0.314m o g
o b~ =
2 — S
By, := 168mm By := 148mm A= 9504mm”™
3 4 @ g =
Yy, = 20mm l) = 1.596-10 mm zp, := 138.2mm i
tyq = Smm L= ‘).215~106mm‘ z 4 = 203.8mm -
d d = |
t, = 8mm ¥p := 84mm =
I = 1.057- Iobmm'4 ¥4 = 34mm
I, := 201010 'mm®
I). 3 2 3
wc]y_h = = = | 154848-mm Welzh = — = 109702-mm
- Z; . B
h h
r . l’ 2 3 r . l 2452 3
“Cl)'.d'=— =T783121-mm “clld.=—= 124527-mm
£ 74 £ By
- prifezové charakierisiiky prifazu oslabeného krénimi nyty
2
Apet = A - 2-002mt, — 4-0.02m-tgy = 8544-mm”
- 2 g\ P N 2 y X P \2 2 ¥ 4
hnet=1y- 0.0_m'{lw + -lfcl)'(zd - 36mm) - 0.0_m»(lw + _-tdezh ~ 53mm)” = 1.426 10"-mm
< S
w Yd ) 6 4
L net = 1, —2-00Im-t- T - 4-0.02m-tgy- T ¥a1l™ 9.173x 10 -mm
- I 2 S Welymerd ™= e
elyneth = w - Lt 4
W + W
W + W , _ _elynetd clyd 3
Wy oilh = Shipat: ': clyh _ 1093344 mm® Wy osld ™= - R —
. [Lml 3 net -
Welzneth =~ = 109207-mm Welznetd =~ = 109207-mm
Yh ¥d
w + W W +W
W elzneth clzh N 109455-mm3 w clz.netd clzd = 116867-mm

z.osLh = ., z.osld = o



- materidlové charakieristiy

8-

svarkové Zekzo

E:= 210GPa
_E
2(1 + 0.3)

=2
fyk = 210MPa

2 zatiideni prirazu dle CSN EN 1993-1-1 8 5.5:

H - 2-70mm - 12mm

-siéna
tw

B
ey h w

2

8= T — — = 80-mm

<T2u=]

th

Priez patfi do tFidy 3, pikoz se jednd o nitovany prifaz.

3a. vnitiri sl ve stredu rozpet

M)’Ed.G = 2.4kN-m
MyEd.W = 1.9kN-m
My.Ed_bf = 0.4kN-m
My gg 5= 7-3kN-m

MyEd.LM"l = 116.7kN-m

3b. vnitni sl na zacaku

vll.Ed.G = 43kN
Vam_w = 43kN

A" 22 Edbr = 4.7kN

Ml. Ed.G = 0.0kN-m

MzEd.W = 0.7kN-m

M, Eabr= 0.0kN-m

Ml.Ed.s = 17.6kN-m

MLEd.LWl = 0.1kN-m

- plasficka smykova odolonost stény prifezu

- siaticky moment plochy

- elasficka smykova odolonost prifezu

= 80769-MPa

C
-_—g9e=1]

’YMO = 1.0
'YM 1 = 117
'YMZ = 13

o= 235MPa oo
fk

fFida 1

NE«iG = 0.3kN
Nﬁw = L.LOKN
NEd_bf = 6.6kN

Ngg s = 04N

NEd_LM71 = 4.2kN

Hyty bk

N =
pl.Rd 'J;"YMO

= 284.639-kN

vl.Ed.G = IZkN
V, gaw = O.1kN
Vz Ed b= —48kN

V, Eds = —6-1kN

vl.Fd.lMl = 95.9kN

Sy s 3812mm2- 154mm = 5.87 x lOS~mm3

de = —fyk'y(w
sy"Js"YMO

= 246.447-kN
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5 vypodet kriického momentu die CSN BN 1993-1-1/NA -

- fakiory vzpémé déky K= 1 ky =1 k, 2= 1
-vzdélenost plsobiste sily od stfadu smyku zgi= 7, =0.138m
- moment setrvacnosti tiatené pasnice I = L-Bh-tml = L12X 10°-mm®
12
o . 1 .
- moment satrvacnosti taZené pasnice Ig:= _'Bd"fd3 =6.315% 103-mm4
12
. ow lfC i lﬂ
- parametr nesymetrie prurezu ¥p = =0.893
'fc + [ﬂ
- pomér koncovyich momentt V=0
-vzdalenost zj
hy := 328mm zj= 0.45-¢¢-hy =0.132m

- parametr zohiediujici nesymetr prifazu, krutovou a wsakovou tuhost a pisobiste zatizeni

™ E'lw
- — =1227
Kt kylpo | G Koot =1
_ ™% |EL _
(8.— _ = (,8— 1.148
kLpo Gl
™Z; E-
&= — —ll ¢ =1.096
kyLpo | G
- fakiory zohlednujici typ zatZeni a podminky uloZeni die CSN EN 1993-1-1/NA
C;=113 prex,>1
C, =046 pre vy=0.893
Cy:= 053 pre ¢ =0893

C

e R
LG Mg = 1312k

M= B

w N
X:= ey X =043
MCI‘
kivka vzpémé pevnosti 'd* oy 7= 076
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z
¢LT = 0.5[] + QLT(X' - 02) - X‘] d)LT = 0.68

XLt = — X = 0829
o1+ J o - X

7. stanoveni zatZiteinost die MP SZDC :

- zatiZitelnost privazu - normalova napéti dolnividkno

Z 3 >= 06N
= ) X terad
- pomer smykové sily a plastické smykové odolnost .
v, +V +Z -V
"= SRR AW TNOT BRI smyk nemé viyv na ohybovou Gnosnost
VplLRd
N M
mG= E‘i:; - My&i(; . - =0.018
N I I L1
net y.0sl. z.osl.
M1 ! M1 M1
N M
Ed.W  EdW M; Edw
nlw = + b T + = 0.048
. LI, L. |1
t .08l z.osk.
M1 . M1 M1
NeabrZim7t MyedbrZamrt MzedbeZimm =4
Mbr = + & =4.656x 10
A w Ky R
LOSL Z.0S
M1 ' M1 M1
- NpasZimn MygasZivrr MzedsZamT
Ms= + + n =0.57
- L R
t M1 y.osld M1 z.osld ™1
NegimrrZim7 MyedaomrrZomrr MzedimrrZomm
“llM7I = + + =0.563
fyx bk bk
Amt' W osld Wz.os.l.d'
M1 ’ M1 M1
=M g—Mw Mp— M
1.G~Mw " Mibe s
FERV o—— =
- zatZitelnost prutu - normalova napétl horni vidkno
-N M, M
- E;'G + g . + Z'E‘i(:y ~0.015
X k k
R W —_ W .1l
™1 XLT Wy.osLh s z.osLh ™
Npgw My B w M, Edw L= 0663
= - - =0.047 g g
promrau
M1 T " y.osLh - z.osLh -
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“NedbrZimr . My EdbrZim7t MzedbrZimr

e =—4 - 9348x 10
A Uk xe W, X W Sk
2 T "y.oslh z.oslLh
IMI ’ M1 ™
“Ned s Zimr M, BdsZiM71 M, EdsZimT1
= - - =0.624
A'_tyk XL Wy osl h'_tyk W2.0sl h'_fyk
f = A
M1 » IMI ™I
NegimrrZimnt My esdimrrZomnr Mzedivnr Zovm
ATRR Y rA v . - - n =0477
4 yk — fyk w vk
S LT Wyosh T zoslh =
M1 . ™I ™M1
L=MGg-Mw-Mb~ s
LANG~ = 0.662
NLM71
- zatiZitelnost prirezu - smykova napéti
_ VaRG
M=y =001
Rd
V2 Edw — Saaaga= 0909
Bw=—y— =0 ferac
Vird pro
Va2 EdbrZimm
o
Rd
Y g
22 Ed.s M7
Mys= = 0045
Rd
Y 2 Z
22 EALMT1Z1LMT1
M7= v =0.99%¢
Rd
_1 MG MW M Ms
N3.LM71
- ZalZitelnost - lokaln/ napjatost
216
Fpy = TLIkN o= 1 $y:=——— +073=1815 1Q.Lm71 = 116
: '
— —02
L‘b m

- soucinitel lokalniho bouleni



kp:= 6+ Z{i)- = 6.061
s

3
= o.s»-k,_-!z.1 = 1868 kN
Hy

2
]

| =
]

Fer

ly =g+ 2gg(1 + [my + m;) = 0.109m

chf = xFly =0.174m

Feg
m = ———— = 0,599

M1
T m7 1 Zmr) + 080 = 14

14-08(n; G+npw+ N pe+Ns)
BN~ =

2 em71 + 08Ny v
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v

3.6.1.1 Stanoveni zatiZitelnosti krénich nytu podélnikd
POSOUZENI KRCNICH NYTU PODELNIKA A STANOVENI ZATZITELNOSTI

- prifezové charakieristiky
‘&L:: 342mm

Bh = 220mm

Hw:= H - 8mm - 20mm = 0.314m

Bd = 148mm

&v:: ‘)S(Zl-lmm2

8 4
ty, = 20mm l’ = 1L.700-10 mm Zp, =
=8 = 1.641.10°mm’ =
g4 = 8mm L = 1.641-10 mm z4:=
ty == 8mm Yh=
1, := 1.057-10% =
(= 1.057-10'm Y=
1,:=201010"'m
=2
y 3 L
Wcl_)._h = =— = 1312741 -mm wCth = —
h ¥h
Weyo o= L = 800000-mm® SO 1
elyd=7 = — elzd =
¥d
- matenalové charakianstiy r),k = 210MPa

- pardidini soutinitele spolehivosti
- 0sova vzdalenost nytl

- pocet sfiihdl v pfipoj

- primer nyiu

-vzdakenost nytu od okraje - kolmo na smér sily

-vzdaknost nytu od okraje - ve sméru sily

- navrhova smykova sila v pricniku

vl.Ed.G = 43kN

Vlmw = 4.3kN

‘YMO = LA

:4-_;1
129.5mm
212.5mm
91.2mm
128.8mm
= I799342-mm3
= l274068-mm3

f)r = 200MPa
P} = 72mm
i=2

vl‘&lbr = 47kN

2 vypodet odoinost nytovaného pripoje de CSN EN 1993-1-8

- odolnost v stiihu

0.6-f,-Ag-i

.
. 2
Ag:= n-T' =346.361-mm"

M2

=99.112-kN

V, Eds = 12.1kN

45‘
( ‘ ) =
oo
148
fur = 310MPa fuk = 340MPa
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- odolnost v otiageni - krajni njt

28¢, e R
k) == mi — -17,25|=25 ay= =0.714 oy = minf ay,—. 1| =0714
® 3 b, e
k £ Pt
F B b i i JEEHpPORER
b.Rd.1
M2

25 17,25| =25 PL _1_ ;803 i fur |. 0.893
= m el Y PV S = 2. = - = . = m g = .
Kav ’ Qs b, 4 A Qdfuk
k £ a-P .t
" UT ok 7 fd _ o0 77.kN
M2

Fp.ra = min{Fy gg 1-Fp Ra 2) = 78462 kN
3 vypodet 6ho toku v krénich ny
- staticky moment plochy po os krénich nytd

2 H H 4lmm’ 3
Sy:= 2-1056mm - 145mm + Bh-l‘.’mm rhe 6mm | + (53mm - lme)-tw‘ o l2mm—T = 787268 mm

- smykovy tok

) . \YJ F
T o= YepdGSy 19913 XN ——- YerawSy 19913 5N
G = W L =
Vo Ed.br Sy kN Vz.Ed.s'sy kN V2 EdLMTI Sy kN
Tpp = —————— = 21766 — Ty = ——— = 56.035.— TIMT71 = —————— = 1248.051.—
] m N m ly m
4. urenizatZiteinosti die MPSZDC :
unosnost v stiihu anosnost v otiageni
P17G P1"G
nMG= =0014 . e = =0.018 o
i T Zim71a= ]! = R Zy m71p = 0886
iterac pro ieraci
P1w 0.014 . P Tw 0.018
Tw = =0 Thw = = 0.
Fy Rd FhRrd
PI TorZIM71.a P1 Thr ZLM7 1
Mipr= ——— = 0016 Moy = —————— = 0018
v.Rd b.Rd
P1 TsZLM7 P1 TeZ
nls :=|S—l.l =0.041 nzs = ls—lmz-ow
Fy Rd Fy Rd
PITIM7T1IZIMT1a PITIM7T1IZIMT LD
T]lLM-,] = F =0.907 T}ZI_M-,I - F = l0l5
v.Rd b.Rd
L =M1~ Mw ~Mibe~ Mis 1 =MaG — Mow —Mabe — M2s
LhdTdai= L— Ao ded = -
MLM7I1 N2LM71

Zy m71 = min(Zy p7) oo 7y M71.b) = 0887
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v

3.6.1.2 Stanoveni zatizitelnosti pFipoje podélnik@ na prFicnik — ¢ast 1

POSOUZENI PRIPOJE PODELNIKU NA PRICNIK

1v. | U

- smykova sila v piipoj

Fl.Ed.G = 4.3kN FLFJI“' = 43kN

FX.FL!.G = 0.3kN FX.Ed.“' = LLOkN

- podet nytli v pfipoj

- pocat stiihi v pfipoji

- prumer nytu

- vzdalenost nyiu od okraje - kolmo na smér sily
-vzdalenost nytu od okraje - ve sméru sily

- osova vzdalenost nyil

- ioustka spajaného materialu

- makeridlové charakieristiky

- diléi souCinitelé spolehivosti

2yl orkiesl ebedio
- odolnost v stiihu

-

(I’r 5

Ag=T—= 346.361-mm
4

0.6-f,-Agi

M2

=99.112.kN

Fyrd=

- odolnost v oiateni - krajni nyt

- odolnost v oiateni - vnitini nyt

Fy EdLMT1®

N minieg ™ M5

-

2. 5kN Fy gdbr = 31.1kN Fy pg.s = 0-%N
n=73
i=2
$ = 2lmm /| ;
30 Ll-;x O —»
¢~ == 30mm - ’ bl - 78;:._L._
- <7 _ iy, = =
¢, = 30mm S '—" o ‘
P = 100mm O O —+
=
t= 8mm =
9] N
fr=310MPa 3 (O (O .~ O
fyr = 200MPa
fy == 360MPa
= 0476

Fl.Ed.bI' = 9.3kN Fl.EdS = 6.1kN

: " .
oy, = mu{nd.g. l} =0476



28C- ) pl 1
“: mi -17,25]|=23 === 1.337
r 3@,
ky-oy-f Pt
Fp.Rd2 = %k T —92.142.kN
IM2

Fp.Rd = min(Fp Rq 1-Fp rd 2) = S0954kN

3 stanoveni zatiZitelnos dle MP SZDC :

Gnosnost v stfihu
- " . 5 yd
1Y Y
Beic— | *|edc™
) n 1 n
n 1.G = . =0.014
v.Rd
S v 2
| 1
FLEd.W': * FLEA.W';
n LW = v =0.015

N b= =0.105
' Fy Rd
2 2
j(FLEA.s' ) +(Fx.a¢s";] ZyLm71
Ny g o= = : =002
v.Rd
2, 12
(Fz.l-:d.um‘;) *(Fx.Ed.Lmr;) Z1m7
MLLM71 = " = 0.876
V.
l-mpg-—Mw—Mpr— N
» _ 1G W b~ Ts _ o
N1.LM71
unosnost v oiateni
2
1" 12
Fz.Ed.G': + | FREdG ™
MG*= p =0.028
Fy Rd

Z).1.m7) = 0966

pro ilerac
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T|2 W —— = 0029
FhRrd
, 2
1 1
Fz.m.br'; | FxEdbr | Z20M71
N2 b = =0.141
Fh.Rrd
N [ 2
j(Fz Ed.s n) + (Fx.Ed.s' J Za 1M71
Ny gi= - 0.026
Fp rd

M2M71= Fond

=M G-"aw —Mabr— M2
ZJIIIZI = =0.66"’
M2 1LM71

Zyn7r = min(Zy g g paZo 7 = 0664

7’LLM'7 1 = 0.663

pro ilerad
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3.6.1.3 Stanoveni zatiZitelnosti pfipoje podélnik@ na p

POSOUZENI PRIPOJE PODELNIKU NA PRICNIK

- smykova sila v piipoj

Fl.Ed_G = 4.3kN FI_EA“' = 43kN FlEdLWl = 269.5kN FZ.F_d.bl' = 9.3kN FZ.Ed.S = 6.1kN

Fx.lﬂd.G = 0.3kN FX.Ed.“’ = LLOKN FXEd_LM7l = 2.5kN Fx.Ed.br = 15.55kN FX.FA.S = 0.1kN

F)EdAG = 0.0kN F)m“r = 1.SkN F)Edl.l\ﬂl = 0.1kN F)Ed.bl' = 0.0kN F)F.d_s = 29.2kN
- pocat il v pfipoj ni=6
- pocet stiihu v pFipoj i=1 0 'e ®
- prumer nytu ®_ = 2lmm
-vzdﬁbllostrr]nodoklap' - kolmo na smér Sm ¢~ == 30mm
-vzdalenost nytu od okraje - ve sméru sily ¢} = 30mm
- osova vzdalenost nytl Py := 100mm
- loustka spajaného materialu t== 8mm

B . . ( C
- materidlové charakiristiky f,r = 310MPa Q ( V
fyr:- 200MPa
fyk == 360MPa
- diléi soucinitelé spolehivost Tmo = 1.07
2 vypocet odolnost nytového ofipaie
- odolnost v stiihu
2
(l'r 9
Ag:= ‘n"T = 346.361-mm"~
0.6-f,-Ag-i
F‘. Rd = =49.556-kN
' M2
- odolnost v oiateni - krajni nyt
.2_8~C1 c 1 fl.ll' )
k)= mi - L7,25]1=23 a4 = = 0476 = mi »—,1|=0476
1 ®, d 3 e, S 4 A
k,-o f .- P -t
1% 'uk *r
FpRrd1 = ——— =50954kN
™2

vIrv 7

Fiénik — ¢ast 2

37



- odolnost v oflatent - vnitfni nyt

bag= min ——= 17,25/ =23 M= g =1
£ 5

ky-oy,f oDt
1% uk ™y
M2

Fyrd = Mn(Fy gy 1-Fp ga o) = 50954kN

- odolnost v tahu

2
d’r N
M: 1\'~T = 346.361 -mm

0.6-fm.-A0
FRra=—"T"-= 49.556-kN
TM2

-

3 stanoveni zatZitelnosi die MP SZDC :

Gnosnost v stfihu
. A2 2
F l +|F —I
_ z.EdG y.EdG
mG= - =0.014
v.Rd
"% . o
F Y ok 41
zEdw 7| Y| yEaw
mMw= - =0015
v.Rd
12 12
Fekdbr | +| Fyedoe ] | Z1mm
M= = =0.03
v.Rd
e 2 - 2
1 1
FreasT | +({Fyeds ) Z1amm
M= =0.097
: F,
v.Rd

N 1\
j(pl.Ed.lMl';) + (Fy.EcLLMﬂ';) ZyLM71

MLIMT71 = g = =0.875
V.
l-mg-Mw-—Mpr—M
- _ 1.G~Mw ~Mibr Mis —
N.LMT71
(nosnost v oiateni
i 2
1 1
(Fz.Ed.G';') + (“,—.EA.G';)
Ng= =0.014

Fo Rd

ZlLM'7| = 0965
pro iterad



Hw = - 0015
Fy Rd
2 2
1 1
Ferdbr ) +|Fyedbr T | Z20M71
= ‘ -0.03
FhRd
N2 ¢ 2
(Fz Ed.s';) + (Fy.ﬁd-s';) Za 1M1
Mg = - = 0.096
FhRd

. o .
1Y 1Y
j(Fz.Ed.uﬂl’;J + (Fy.Ed-LMﬂ:) Za M7l

“2.LM7| = Fb -~ - = 0.864
- g-—Thw MM
7 - 2G 2. 2.br 2s - 0979
M2.1M71
unosnost v tahu
1
FEdGT "
My~ ——— = 1.009 x 10
LRd
1
Fx.Ed-W‘; _3
Myw™ F_ =3363x% 10
t.Rd

1
Fx.mbr';'zs.un 1
N3 b= = =0.052
LRd

1
Fx.Eds';'ZS.LMﬂ

-4
Wy, = - =3363x 10
LRd
1

FxEd M7 Z3MmT) 3

n3.lM7l = B g =8408x 10
L
I -M3G-Maw-M3pr— M
_ 3G6"MWW Wb Ms e

N3.L.M71

Kombinace tahu a sfiihu nebude razhoduijici kvili maké tahové sile v nytech.

1T

pro leraci

Zyimn =1
pro ilerad
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3.7 ZATIZITELNOST PRICNIKU
3.7.1 Stanoveni zatizitelnosti pricniku 5

VYPOCET ODOLNOSTI PRICNIKU &5A STANOVENI ZATIATELNOSTI

1 v i,
- déka prutu Lppi= 4.52m Lg = 9.04m
- prifezové charakieristiky phého prifezu -
M= 500mm H,, := H—2-14mm = 472-mm ™ B 1
L 13068004~ '[
2 \ =
B := 270mm A= 16535mm” o i _
s 4 | I
t = 14mm I) = 7.030-10 mm ]
:
i . 7 4
= 10mm ll = 4.663-10 mm
g ; 5| 3
= 25 ;=
lp' 250mm Yp: 135mm
Zp = 250mm ¥ = 135mm —
= J L =
/, .
6 4 } -.£|
I, == 3.062-10 ' mm L 130x90x1%
12
I, :=2677-10 mm
w —L-ﬂswooo W -i—s-mm +
ely H = - el B S
2 2

- prifezové charakieristiky oslabeného prifezu v misté pripoje podéiniku

2
Aper = A - 5002m-t,, — 4-0.02m-t; = 14415.mm"

net =

ly net = ly = 2:0.02m-2-4¢-(z,, - 50mm)2 - 4-002mt, (2, - 150mm)2 - 2:001mt,(z, - z-u)mm)2 - 6,502 10" -mm"
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2 2
w Y 7 4
L pet = 1, — 10-00Imt,- v - 4-0.02m-t;- ] =4.646% 10 -mm

ly.r:t 3
wcl.y.r:t — = 2600720-mm
lp
w + W
cly.net ely 3
wy.osl = : = 2706360-mm
ll‘ml 3
wcl.z.ncl = = 344166 -mm
P
w +W
clznet clz 3
wz.osl o= . = 344787 -mm
- materidlové charakiernstiy : svarkové Zelbzo
E:= 210GPa
E
8= ————— =80769-MPa
2.(1+0.3)
iyk:= 210MPa
2 zaffideni prifezu de CSN EN 1993-1-18 55 :
- sténa na ohyb L <T2e=1
= — 2.90mm
- siéna na fiak - <33e=1
by
- pasnice &::E-i=l30-mm £ coe=1
2 2 lf

MyZ.Ed.G = 10.4kN-m
M’.?_ EdW = 29kN-m
R -

My2.Ed.s = 1.8kN-m

Wynniang > W AN.

-v pfipoji na hlavni nosnik V,3pdG = 99%N

70
1% 38 16

L 130x90x14 ~

las

= E:t
I Qb
s
P 5 %
g 1'—10
ap
= —?;r

90
16 “

L 130x30x14
MO = 1.07
My = LT
TM2 = 1.3

’ 235MPa
= [——— =1.058
e G

ffida 1

ffida 1

fFida 1

M,5 g4 = 0.2kN-m
M,5 gqw = 0-1kN-m
M,5 Bd br = 41 4kN-m
Mz2.Ed_s = 0.0kN-m

M;3 Ed 1m71 = 23kN-m
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Vﬂ.Ed.w = 49kN

vl3.Ed.br = 0.1kN

vl3.Ed5 = 14.3kN

Vaagdimy = T77.XN

4 vypocet kriicksho momentu die CSN EN 1993-1-1NA

- fakiory vzpémé déky k> 1 ky =1 ky o= 1 L, = 1.8m
-vzdaibnost plisobite sy od sfedu smyku zgzzﬂ:ZSO-mm
2
S s . 1 3 4 4
- moment setrvacnosti laCené pasnice Ig. = F-B-tf =6.174% 10 -mm
- moment setrvaénosti taZené pasnice Ig:= l—L.B-tf3 =6.174x |04~mm"
S e lfc - [ft
- parametr nesymetrie prurezu Yp=——=0
lie + Iy
- pomér koncovych momentl W= 0.86
-vzdakenostzj
hg := 486mm zj = 045%¢-hg =0

- parametr zohledriujici nesymetri prifezu, krutovou a vysekovou fuhost a plsobisie zatizeni

Kt = kw_]__l G_ll K= 2.631
i T e = 2741
kgl [ G L
_ i 1 EL et -

- fakiory zohledriujici typ zatiZeni a podminky ulazeni die CSN EN 1993-1-1/NA

C, =107 pre x, >1a =086
Cye=0 pre ;=0
Cy>= 1 pre 4y =0

by = %‘Un + kgl + (Ctg - C3&) - (Cotg- €54y b = 3012



M= pp————— M, = 8166 kN-m

W ;. £,
O b X =026
MCI‘
krivka vzpémé pevnosti "d" oy = 076
éur= 0.5.[1 +apr(N-02)+ xz] &1 = 0562
1
x‘LT e > > XLT = 0.947
T+ J¢LT =X
& wpod 6 prirazy dle CSNEN 1993-1-1:
- staficky moment plochy Sy = 8268mm2- 196mm = 1.621 x 10% mm’
- 2w tykl)‘w
- elasticka smykova odolonost prurezu VRq= ——=—— =491.55T-kN
SyV3-Tmo
. T Hy tw fy
- plasticka smykova odolonost stény prurezu \rpmd = ——— =534.831-kN
‘ﬁ"TMO
7. pridavny 'M‘numdodmhosﬁmarmcinng&g 8.6342(5):
- vzdalenost mezi pruzinami 1= 1.8m

- moment setrvacnosti homiho pasu véetné GEinné casti stény k "z
- staficky moment plochy homiho pasu véetné G¢inné Cast stény

- moment setrvaénosti hiavniho nosniku

- maximalni ohybovy moment

- osova silav homim pasu

- dodatena pficna sila v misté piipoje pasu ke svislici

- vzdalenost 1aZisté homiho pasu k homi pasnid pricniku

- piidavny ohybovy moment v pricniku

8a_stanoveni zatiZiteinost die MP SZDC v mist piipoje podainiky

7
A= 3.263-10 mm4

2 6 3
S).f = 12562mm -473.8mm = 5952 % 10 -mm

-3 4
'y.n:LHL =5499x 10 "m

My.FA‘mlx := 2112kN-m

N " My&lmaxsyf
Hma ly net HL

Py N&i.mu
AT

= 2285.9-kN

= 22.859-kN

hy := 0.322m

My g4 11 = Fghy =7.361-kN-m
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V22 EdG* V22 Eaw + Va2 Edbe Vo2 Eds * Va2 Ed LML

0.05
VplLRd
M, 5 2
“l G = )'-.Bi.G - le--a-c = 0.026
‘ fy by
XLT Wy o8l W08l
’ M1 M1
M., 2 -
Nw = . Ml"m: —7922% 10 °
k
XL Wyost =  Wzod T
’ M1 ™
M
nl.Hl == y'E‘d'Hl‘y =0.016
k
XLT'w osl'
’ IMi
My pdbrZim7t Mz EdbrZimTi
Nbr= - =0.504
— fyk = fyk
il T ) zosl
, M1 IMI
M i Mg Z -
- y2.Ed.s Z1MT71 JMopashvn oo o3
_ yk
XpT y.osl M1 z.osl M1
My ed M Zimr Mz ed w7 Zomm
NLIM71= + =0.591
_— fyk " fyk
LT Wyost T zosl
: IMI M1

_1ITMG MW T MH ke s

N.LMT71

8b. stanoveni zatiZiteinost die MP SZDC na kond pricniku :

v
23.Ed.G
M Gi= —p— = 002
Rd
v
23 EdW -7
Maw = =9.968x 10
Rd
v z -
= ___ P
3br ~
Rd
A\ .
e 23.Eds ZMT i
5 A\
Rd
~ Vaaedimri Zom
n3.LM7I - v =0.564
Rd
1-M3G-TM3w —M3br— M3
Grza= = 1668

3.LM71

smyk neméa viyv na ohybovou odoinost prifezu
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3.7.1.1 Stanoveni zatizitelnosti krénich nytu pFic¢nikd

POSOUZENI KRCNYCH NYTU PRICNIKU A STANOVENI ZATIZITELNOSTI

1. vstupni tidaje: M
- priifezove charakisrstky i ;__j"-_, 18 .!-'
- '
[
#_;: S{Hamm Hw:z H — 2. 14mm = 47 2-mm ll | *,-_Il
M *—-h
: =| | I
=2 = 16535mm- = N o | O .
B = 270mm A= 16535mm x— E 'C‘IJ'I\J} ] i‘-l'!
84 e i
by = 14mm I} = T.030- 10 mm -3 = e
L= 1imm I1:= -I_IS-I:'..E.-]H-'|m|'m11 = 25 ||
= TN ] =
Zy == 230mm ¥y = 135mm
ld = 250mm }d = 135mm -::l_ A S—
42— b -
L) 4] x4
|, = 3.062 10°mm’ .
12
= 267710 mm
w —i—"m*'cm W -—i—w'\-m 2
[ S R it s (5T S el e
3 T
-maleridlové charaklaristiy fyg = 210MPa [yp = 200MPa fr = 310MP2 [y == 340MPa
-diki soufinilel spolehiivost o = L7 gy = L17 gz = 13
- 0sova vzdalenost myil pp = 100mm
- potat stfihd v plipoi f= 3
- primET M P = 2lmm
-vzdaienost mytu od okraje - kolma na smér sily e 1= $mm
-vzdélnost mytu od okrajp - ve smérnu siy e} i= 45mm

- névrhova smykiova sila v phicniku

UJ..F.d.G’ = RakN U.L Ed. W = 4.9kN

2 vi'podst odolnosi nytovansho pfipoie de CSN BN 1993-1-8

- odolnost v stiing

A

*r_ 2

Ag=T—= 346.361-mm
4

=09.112-kN

Vg b= OLIKN

V, pis = 14.3kN

VaEd Myl = 240N
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- odolnast v otadeni - krajni nyt

28, ' S £ )
I'.1 = mir{ — - l.?.2.5] =25 o= =0.714 oy = min[ud.—.!] =074
q’r 3"*:’ r|.1I:
T
1% fuk f
a— Bl S o 5T\ 11 1
S T2
- odolnost v ofadeni - voittni myt
28eg Pl Lar
= mi - L7.25|=25 = —— = |.337 = i y— 1 | =0912
S ry B 3w, 4 St oy i
LT - L |
10 "uk f
Py Rd2 = T = 175.269-kN

Fopa = mm{Fh.Rﬂ.l'Fb_F.d_lj = 137.308-kN

3 wpodat smyvkowaho foku v krEnich mytach pficniku

- staficky moment plochy po os krénich mytd

2 H B 3
5, = 2-2E84mm -226.4mm + SL‘mm-tw-[— - ?jmmJ = 1418375 mm

MLMTI

Zy w71 == min|Zy pg) 0771 b) = 1623

N2eM71

¥ 2
- sy kovy tok
v L5, EEED
Bd.G kN EdW N
o= — L - 19974 Ty = — L~ 0885 —
m l\. m
Vo Ed.br Sy kN Vi Eds Sy kN Vo EdLMT1 Sy kN
Ty, = = 0,202 = = IBES2 T = — 42—
br 5 LM71
m ]} ]} m
4 urteni zaiFteinoest dis MPSFDC -
(inasnost v stihu Onosnost v otadani
PTG PTG .
Mg= = (.02 i T = =005 2
F.ma Zyria=1! Fr pd Zmmie=1
pro ilerac pro ieraci
P Ty 3 P1Tw 3
Ty = = =9975x 10 Ty 1= = =7.2= 10
v.Rd b.Rd
PI Tor £om71. 2 P1The £ M7 LD =
Tl e LA T VO T 0 L P R
thr = Zhr =
v Rd bRd
P T2 LMD, P omTn
M= ——————— =0.029 Thag = ———————— = 0.021
Fe R Py R
PITLM7I2LMT 10 P TLMTIZLMT Lh
MM = o Ty = 0418
v Rd bR
V=T~ M — Mg — T I —Mag — My —Mope — T
o 1G I'W Ibr I= - LE73 v i 203 IV 2br 25 — 7750
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vrv s

3.7.1.2 Stanoveni zatiZitelnosti pFipoje pficniku na hlavni nosnik — ¢ast 1

POSOUZENI PRIPOJE PRICNIKU NA HLAVNI NOSNIK

Ly i i
-vnifimi sily v pfipoj
FpdG= 99N Fopgw=49N vy =200 F gype= 01N Fp g = 13N
F“_ch'.: T.6kM I‘xF.d.W = 5.0kN I‘KF.d.L.\']?] = 129.4kN FLEdh._ = |.3kN F?'.l‘rt'r = 397N
- podet nyill v pfipoj n="9
- pocet stiihu v pripoj i=2 = e
; - i il
- prumear mytu $:= 21mm h o
-vzddlenost mytu od okraje - kolmo na smer sily £4 = 30mm = / ae
, A
-vzdakenost mytu od okraje - ve smeru sily e, = 35mm Ej W Al -
I ]
- osova vzdilenost ntl py = 100mm J‘l ]
foustka spajaného ridhl d 8 HilF
- mais Es=
Epa@Ens fmim :./ + |
- makendove charakienstily fyr = 310MPa / = ot
' i
f;p=200MP2 1 ! ] r‘% i+ Sl
]
fx=360MPa 4 | ~ By O
o |
. . = e
- dii soutinfie spokhbvost fpgn = 107 : ey o
! | o =B Al
"TMI = LIT K Nir
| e egie
Tz = 13 O T == qlp
| =G
2 vpodet odoinost mytového pfipais N I o I S RN | 1)
- odolnost v stinu : — = |
T
®° X
Ay = 346.361-mm
0.6, An-i
Fypd= — O 99,1 12%N
' Tz
- ndolnost v oiateni - kraini myt
2Beq S o )
ki = min ——L7,25{=23 o= = 0556 = mi — .1 | =0556
: R ¢T J " 3'¢'r e - bk ]
k -
; 1%tk %y
Y s = 59446 kN
L

- ndolnost v oiaéeni - vmithni nit



[ mm[ e l.?,:.sj =23 o il =

Fip pd = ™ Fy gy 1-Fy pg o) = 37446kN

3 stanoven! zaifielnosi do MP S7DC -

Gnosnost v sifihu

[ a

- -
: AR S 1
(E’z.Ed.G:J * ":.L—'.i.G';J

MG= v =0.014
v.Rd

?

-
(. ‘. D . 2
1['15.1.\?';] + "a.ﬁd.w:} .
'|'|1j||.r2= ]7 =TEME> 10
v.Rd

rd |
e G A
J[F'L.F.a:l.hr';] +[I'x.lij_br';I CAREY el }
T e = i =1462% 10
¥-

3

3

=

z
f:: 1 1y
_JEI'LL-'J..:';] +| Fx.i:‘d.s:} CANRT 1

LY

i = 0.047

FyeRd

: . -
I( S 1N
J{Femdim ey "'E]:x.l:-ct.LI'vﬁl'; LMl
TIMTI= S i : = 0343
W.

: ) K B 1
.] I Iu_ - —
THLmMT71

snosnost v ofiaéeni

|

T (s

ol ~— 1 + | F opag—

. _J( . BEd G W i = EdG = .
g = e =0.023
b.Rd

= i oy

X 1] =06
Lok

Ziamm =1

pro lerad
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e N Nz
1||l"r_l;'d.w = ["n.m.w';_
T W = =0.013
- Fomd

Zagprr =1

b 3 . |
! 1y LY. forad
\l[F?..Iiii-r';] "'FLF!..H:Lhr';} Ea 171 ok

=
T3 pp = =2437%x 10 ~

Fh.rd

2 z
; 1 1.
JEf'z..IEd.s';] 4 E Fn.ii.rl.si':} La 1M1
T g = 2 = - =0.079
P ra

- T

e

f I F |
VB, .-—J +1FE o -—J 7
\I‘ ZEdIMTI BT | f2 M

M2 M7= R4

b =Mz - Mzow —Magr — Mo
i — 1543
N21mMm71

Zy 1 = min(Zy gy Za ) = 11543
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vrv s

3.7.1.3 Stanoveni zatizitelnosti pFipoje pficniku na hlavni nosnik — cast 2

POSOUZENI PRIPOJE PRICHIKU NA HLAVNI NOSNIK

1. vstupn

-wnitfni aily v plipoj
F, paG = 9.9kN F, piw = $9kN B, pdimr = TTAN  Fopgp= LIKN F, g = 143N
Fy g = 0-1kN Fy paw = O-LkN Fy g L7 = LTRN Fy e = 15-2kN Fypas = 0-1kN

M}'.EIJ.U =—L5kN-m M‘-‘.J:A‘.'I.'ﬁ'l’:= —24kN-m M}.!E:LLWI =—-32TkN-m M_‘.-‘.I;'nihr:= (L.0kMN-m M}'.Ed.!-::= —16.0kM-m

- pofat mytl v plipof n=4§
P} Py P
- poéat stihl v pipaf i=1 = o T ar s
1 (R % S (i | |1 160 N R i
- prizmer mjtu ¥, = 2lmm = —M—
" +— [allal
-vzdélenast iU od okraje - kolmo na smér siy €5 3= 30mm N 0 .
-vzdakenost myiu od okraje - ve smeémn sily ey == 30mm T A} [ z
=
_Méﬂdﬂ'hnﬂﬁlm} pr= 1 00mEn o T '!:} k:} E]
H o . =
- ioustka spajandho matoridl t:= Bmm '_’._ allla n
- malerisiova charakieristiky f, = 310MPa =
e b s
fop = 200MPa g
b
f, = 360MPa T ENR
- dilfi soufinitedd spoehlvost Ty = 107 q_%— | el
=
gy = 117 i allla P
pgz = 13 7 -
R I &
S N N

2 wipodst ishove sl v mitsch od ohybovéio momeni v pripai

Bod ofateni e uvaZovan we sifedu spodnich mytu £.8, 1. B2mmod spodni pasnice higvniho nosnik.

-rameno sily od bodu otddani
= Tmm Ty = GiHmm I3 = SiHimm 0= A0imm I5 = 30thmm T = 200mm Py = 10hmm
o |Mygag| .
FL[G = = 5 : B : =LT75-kN

- - l! - - - -
Lr| tiyo 4Ty oy g g 5

M. r
ARTES : - |1_'I'-|Ji-:|'|r| l$ 1 1.1 =

4Ty 40y 4Ty 405+ + ry |




| My 2|

II—L I.br g [ ] 7 =] E ] o1

= (-kN

p 1'3_— r3_ Tr4_+ r5_+ rl:-|_+1'|I

E |M;-'.Ed.5| i3

Lls™" 2 i 2 2 3 7
L o) —1'3'— r_|_'+ r5'+ r&'-a- rT'J

=8-kN

7 i .
, _ |MyEarmri| 7 )
Fiiimr = { = = 165N

2 = = -
."]-_Tl-_rl oy oI5 bIg

2 wipodet odolnosf nytového pripoie
- odolnost v stifhu

-

L% -
Ay = T = 0 mm”

066, - Ag-i
F, pg= —— =49.556 kN
' T2
- odolnost v ofateni - keani myt
I’E.S-:: Cl
Ii| = mi - LTF,25|=23 oy = = 0476
T 3'¢r
ko Pt
Fiy | = —————— = S0.954kN
o N2
- pdolnost v ofiateni - wnitni mpt
k ¥ [?*5} 23 L B
= T —LET,25| =2 g = —— = 1337
ko f oS
: 1%tk *r .
Elh.RIiLl = =92 142kN
vz

Fy, gg = min(Fy gy 1-Fp g 7] = S0954kN

- pdolnost v ah

I

Agi= *e = 346,361 min
P o T

Fipg=——— = 49.556.kN

3 sisnoveni zaiFilainoss dio MP S7DC

fr
iy, *= mi %E! =0476

e §
= rnm[uﬂ.i.i] = 1L.861
Fuk
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Gnosnost v sifihu

I -
(s T e
\ v EdG 0/ [ y.Ed.G 2 -
mMg= = 0025
Fe rd
[ 2
o
 JERR ) E bt
L ?_!Ji.wn.l v Ed. W ol :
Nyw= =0012
Fe Rd
|( " ' ¥ 1 ]:_
(| Frpdnr=] | Fypane™ | Zromm
%\ nJ \ n/
M e = : =0.038
l'.-'.Tx’.r.l
o - =
(s T+l
‘J-IIPz.J:'.d.s;] | Freds ) Frivm
Mygi= = - =0.036

FyRa

¥ )

( 1 ; =y
/E‘F?..PJ:I.LB.HL';] +{*}-.m.l.w1';} EANET vl
S = 0.699

LTNEY il R F, rd
L 8

L=Ty G- T w — T~ Mg

'&iln—l: = 127

MLLMTI

(inosnost v ofiateni

[ =
I e S L)
-.]IL .l'..EiLi.Ei':J _., y.EdG

) a e
\J[r'r..i.'-.l:l.br';] + E";.-.E-m.hr';} R Y el
- 0,037

Fh.Rrd

If-: 1 - 1
Jt]'z.Ed..a';J 4 {E}'.Eﬂ_ﬁ':} L3 LM7

7 2

= 0035

|F' iN" F’ Jf
B -—] o i )
\Ferdingry |+ | Fredimm ] | Foimm

- =068
Fr Rd

T2 LM71 =

v =1
pro iorac

Larmr =1

oo ierad
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L =Tz G — Mo w —Tane Mz,

le]i;i: =1.311
N2.0M71
Ginosnost v \hu
g X
2 LG e . _3
M3G= e 1892 % 10
LR
=T
T = sl —3027% 107>
W Bga

. L
I'LJ.hr';'f'Z’-.L-"-'IT i

W™ g i =0
L

I,
B, L.g';'f-a.f_n.m
Ty =———————— =002
Fipd

" |
f‘LE.[Mk';'fa.[mt
M3 7] = = = 0041
LRd

7 LRGN M

M3LMTE

Kombinacs ahu a sfibu nebude rozhodujic i maks \hovd sile v nytech.

Zyiwmm =1

pro Rorac
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3.8 ZATIZITELNOST HLAVNICH NOSNiK0

3.8.1 Stanoveni zatizitelnosti hlavniho nosniku 3

VYPOCET ODOLNOSTI HLAVNIHO NOSNIKU &3 A STANOVENI ZATIZITELNOSTI
B 2
et L W, g ﬁ " L0 T, ﬁ 2
- déka prut Lyp:= 108m  Lg = 10.8m , \:\\\ o \\‘\\ =
- prifezovs charakierisky phého prifezu — : ‘- = C q Ia =
H= 1000mm H,, = 976mm =+ dp
3 B db
B := 210mm l&.: 19024 mm =
il
q
i = 12mm I, = 284010 i =
{qp
¢ | & g = - E B
Ly = imm L = 191810 mm qap
2
= S00m = 105 %
=3 m ¥ i= 105mm =
]
z, = S00mm o= 105 |
- Y= 105mm
a i
i = )
1, = 2603 10°mm® — J ]_)__ ® J E_ i
_V =] _jil;f =]
7 i
1= 458010 ‘mm L2 s
RS, | : W L
“Cl._'r' = ? = 5680000 mm L= ? = 182667 -mm
Fl E)
- priifezové charakienstky osiabandho prifezu
Aperi= A— 10.0.02mt,, — 4.0.02m.0.012m = 16064 mm"
i 2 2 2 2 —3
L onet = J} = E-E{rmm-l-tmm-izp — 56mm)” — 2-20mm- £, [lp ~ lﬁl]mmp + |:2P - ESDm] + {:I'p - JSEImm]. A f=T488 % 10

1..'_.I'I.Ci = J]' - 30 ]nmr'W[

by ne

2R agrsy
P

wc]._v:l.ct =

“rc!._','.nci T

y.05] *= -

W

I?_I'l_‘l:
‘:'F.

W

elzmet =

, - Yeazoet Wa
Woom =

Wy

%

3
B0 Tm

3
= 5327E95-mm”

= ]El-!—'ll-rl'lm5

L AB20S
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- materidlovd chamkiensiy svafkove Zokbzo o = 107
E:= 21(GPa g = LT
E
= —————— = 80769-MPn =13
5 2.1+ 0.3) vz
f:-'k = 210MPa
fuk = 340MPa
. . b . . - 235MPa
2 zafiden prurezu de GSN BN 18983-1-1cl 5.5 Ei= = 1.058
I_'r'li
- sténa na chyb HoZUOmn s =1 ffidia 2
- @iéna na fak Ll SRR frida 4
T
- odstivajici prinba M oce=1 fidat
13mm
_vzdaienost nytis piitna 120mm  ase—1  tidad
13mim
_vzdanost njil podging 10mm,  se—1  Gidad
13mm
Priifez palfi do tidy 4.
3 boulsn/ wiywem normaioviich napéli dio CSNEN 199315
-efkivni priifazové charakisrstiy prifezu Fidy 4 - #adend siena
1|.'N:= 1 kgngi=4 b= H-2-10{mm = .8m
h“.
b

= 1.33]

MNow=s ——
B e iy

N ¥ ¥
Prg = PN 1 N) = 0627

)‘.p}i

A =h = = I{l3 x
g Bty =8 ¥ .
Apaff = Pppdt, = 5016-mm

>
Agp = 2Bt + 2-88mm3mm + A_ = 16040-mm~

-efzkivni prifazové charakisristiy prifezu Fidy 4 - ohybang siéna

g =1 kopg = 239



Boulani viywem ofybu nenasiane.

4 boulen viyvem smyku die GSN BN 1993-1-5;

ni= 12 dio CSN EN 1993-1-5/NA

-vadalenost phicrychwystuh o= 1.8m =125

By

- souciniiz| krifického napéti k=53 —4-[EJ =613

h
_"",;ﬂ.E.‘,er= P nastiva bouk ni vipvem smyku
e T

- MEVINoVA Unosnost va Smyku

h
R ™ _OEIT

Y 374 u.w-z-ﬁ

053
Kogy == r = 1016

w

X fyi

Viw Rd = 14'_— =842 523 kN
E | 7

5 plisp&vikem pasnic se neuvazuje.

5, Vi 5.

-v miste zmény prifezi

My pd g = H3kN-m M, g G = 0.06N-m V, pi.G = 329kN

h’}'.F.liw = I5.BkN-m MLE.IZI‘_W = . 1kN-m V?..Ed.w = E3kN

My g pp = 0.7kN-m M, g e 1= D0KN m V, Ed e = ~20kN

M}'.[—]:LE = 285kN-m M, g = 34kN-m V, ps= 111N

Npg G = —3.0kN
Npgw = 5.6kN
Npg pr = 14.7kN
Nps = 27.5kN
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-w misié pfipoje pritniku nad bZskam

VIEEd.G = 35.1kMN
Vermiw = ILEN
Ve pdbr = 208N
Vi s 119N

Va2 Ed M7 = FHOLGEN

& vipocet krifckaho momeniu pro klomen isvrilio nosmili ©

- {zkdor kriicksrho momeniu ze stabilin anakjzy
- maximaini ohybovy moment
- krificky moment pro kiopeni hiavniho nosnikw

7. vipodet soudinitole klopeni die GSN EN 1993-1-1 d. 6322

T
| “cl.}"r}'k
No= J——
1] r"'l[-i.'l
krivka vzpamej pavnost "d”

=
Q= 1J..":--|:] +aoyr{N-02)+ J"."]

|

s
dpp+ ey — N

.= 9.592
MEL maxy = #86kN-m

Moo= Mg 0o = G786-kN-m

N=0419

oy = 076
Py = ATl

xp = 0837

8 vipodot smykove cdoinost prifery die CSNEN 1993 1-1 ¢

T 2 3
- staficky moment plocny Sy 1= 9512mm’354.6mm = 3.373 % 10°mm
A . t_'.-'k']}"lw
- gtasticka smykova odolonast V= ———=—— =954075:kN
S:r"'\ﬁ'rTMﬂ‘
, : Hy twfy
- plasticka smykova odolonost v X WO 106X 10N

'.Rd ™=
‘-ﬁ"f MO

9 wdenl zaliFialnost dis MP.SZOC v misé zmény privezy - pro hornd vikng :

Vv

Verd Gt Yerdw * Veparmri t Ve rdee t Vegds

VplRrd

NedG . My EdiG . M, EdG
! £, !
fyk vk yk
A g —— W W ——
eff XLT Vely clz
M1 I ™1

Me=

054 smykma wiyv na ohybovou odolnost prifezu
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7 LT "eLy elz
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bk vk vk
B W VWey Welz T
5 ¥ elz’
M M M
MNpgrmrrE vy Mypdimrrfomrr Meed parr o
Miem7 = * : + = D656
P W Yk X
eff KT Yely dxr
M1 M1 M1
Ve Ed G
'|'|_3 e - = 0.039
b Rd
_ Vamdw ey
T|.3-'“r = ".-'— =9.851 1o
bw Rd
~ VepdbrfLMTI 3
Ny b= W =—1.B08 X. 10
= g Veeds M
- Viw Rd -
v 7
2 B LMT1#1 M7
TI'3.LN”I = =AM

Viw B

- ohybaowj momeant tnosnosi priferu siofengho z Géinmych ploch pasnic

L3 i 9 4
Li=12 FB-tl- + Betp: ZP_T = 1.23 = 10 -mm
b fyk
My g = — —— = 482.804-kN-m
p TTM

- ohybow moment Gnosnost piného prifezu

M y L1IS % 10T kN
e R R I RS
Zp M0
My
£M.Rd
k=1 -[— = 0567
M Ra
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¥
623 7y TaimT -

Hpm M + 3T (Mag + Maw + Mape+ Mag) - 4Ena ] -

+HMyg+ New * Npe + Nps)

«
+hk(my g+ Naw + Mape + Tag) — 4k g+ Maw + Nape+ M) + k-1

Zap iy = 0761

10, urfeni zatiFinost die MP SZDC v misk pfipae pignii nad bfiskem

Voo
_ r1LEd.G O

Vhw Rd

Voo
L TAHAW. e

Vow.Rd

L' fir ¥
22 Ed br L MTI iy
PO i i S 1 P L 11
Mhaube v
bw.Rd

Vo pas M

= —_— =004
&M v
bra Rd

~ VazmirmrifaMm

= 0.649
Viw Rd

1 M3 g~ Taw — M3br— T3s

N3 i M7

076 I09R20620101090531

=i solve —
—AG60393T 30530450081 13
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3.8.1.1 Stanoveni zatizitelnosti krénich nytu hlavniho nosniku

POSOUZENI KRCHICH NYTU PODELNIKA A STANOVENI ZATZITELNOSTI

o
1. vetupm i g0 26
- prifazove charakds istky ] ] e o
ad
H,= 1000mm H,, = 976mm f] - MHE—t I
1 v 1
B = 210mm A= 19024mm™ =%
g 4
Ly == 12Zmm I}.:= 2840 1Y mm L=
g -
L, = 10mm L= :I.']']E:-]l.'!'-'rrmﬂ'1
#y, == 500mm ¥p = 105mm
gl el z 5
;= S00mm ¥a= 1 05mm
L o= 2,603 10°mm*
12 &
I, = 4585910 “mm
=
W - L' SGROG00 > W 3 Iz 182667 2 j._ _'”"
ely = g Thm [ 1 ke al =
T s T ¥
-matarilove charakdensiy fyg == 210MPa fyr = 200MPa fp=310MPz = 340MPa
- pardiini soufinitede spolehibvost "= 107 gy = 11T gz = 13
- 0s0vi vzdalenost mytd py = 120mm
- podet siihd v pfipod =2
- primer myiu & = 2lmm
-vzdéienost nytu od okraje - kolmo na smér siy 25 = 45mm
-vzdalenost nytu od okraie - ve smeni sily e} = 45mm
- navrhova smykova sik v phicniku
vZ.Ed.G = 35.1kN V:'..Ed.".'n’ = 11.7kN vZ.Eid.tl!' = L0kN v 7 Ed.s = 11.7kN V:'.E'.d[_f'-ﬁl = 546.6kN

2 vipofat odoinosf nytovansho pfipoie de CSN BN 1993-1-8

- ndolnost v st
2

I‘?‘r_ 2
.'\D:= ™ = 346,361 -mm

4

0hf AL
Foggs—— =0 i LRSI

Tz
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- odolnost v otiadani - krajni myt

E.S-c:._ 1 e fur
k) = mi —n,:sJ::s oy = = 0714 o, = minfa;, — 1 |=0714
T g fak
k ot
E _ VTS e
h.Rd.1
Mz
- odolnost v ofatani - wnithni myt
;) = mi B 171';-15 sk T = mi ﬁ; =0.912
h‘_. I:II K .._._J 2 e ."I-‘Pr p 4 B Bﬂ,r_Uk- 912
kyoo f -t
B = PR vony ey
b.Rd.2
it

Fp.gd = m{Fy gy 1-Fp pa 2) = 117.692.kN

3 wipadei smykoveho foku v krénich mviach podginiku

- staficky moment plochy po os krénich nytd

- smykovy tok
e 1) v 5
- 2. EdG Sy I . i Ed WSy
ly ™ ly
1""r..ﬂ:!.]:lr's_'.- kN Uz.l:’d.s'sy
Ty = = 1683 — T = =
L m ' L
4 ufonizaiztchost die MPSFDC :
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MG
m = = [L.036 = y
5 Lprra=1
proflerad
P1 T
T 1w = F =0.011
w. R
P1 Toar&LmTi. =
Mype = bR et ) = 2037 10 :
Fy md
PrTsf Tl
Mg = ——————— =0.012
Py rd
PLTLmT I 4imTie
T = g
v.Rd
L=myg —Mpw — Ny — M
3 i 1636

M7

Zy m715= min{Zy 71 0% ML) = 1686
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9473 —
m
kN Ve Ed M7 Sy 50,59 2
— T = =450880—
= LMTI L =
{(ncsnaost v otadan
MG
T} = — =03 =3 z
b Rd Limrip=1
proferaci
P1 Ty -3
ﬂ:w = =9.608 = 10
Fi Ra
Py-Thed =
Thyppr = T W TIMILD e 100
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_ PP Lo
v =" 5 . "
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m: 203 W 2br 25 _ 203
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3.9 ZATIZITELNOST S OHLEDEM NA UNAVOVOU ZIVOTNOST

STANOVENI UNAVOVE ZATIZITELNOSTI

1. vstupni ddaje:
- sputiniel spolehivost pro Gnavove zatEeni T =L
- soutmite! inavove pevnost g = 113
- materidkove charakienstiy svarkove Zekzo
E = 210GPa
= L = BT 69-MP
R e M

f,5 = 210MPa
fy) = 340MPa

2 zafideni inavowich detals

——il -
Yﬁ ~ e T
2 | :

[:___ i ""_ll B _::"- =
' o | = ]
. 7~ | p
Aot st akirichithelnial B A
ﬂu:rc! = E5MPa ﬂm’{'j — TIMPa
3. razkmit napél pro posourenl podéinks na dnavi
- soutinie! (finkd podkozeni od doprawvy A pa= 1.50 pro Li=1,Bm
- soutmitel cbe mu dopravy e o= 072 pro 1.8 milhrirok
- soucmitel navrhove Zvoinost mostu A= LM pro Zvotnost 120 Bt
- soutmite| pro zatBeni vice ne2 pdnou koleji Xg=10 pro 1 kolej
- max hodnota soutinielke % — |4
ML
}tF‘-"‘ = :\i.po'}‘f}‘."}ﬁ = 133
- rozkmit napéti v mist® keénich nytl pro podéinik 2L
- P ILW I 109.2MPa Toin = I‘LM? I —18.6MPa) Ao = O i = T = 91.76-MPa
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4. stanovenl finavove zalFishost podéhikd

f_'h:rCI

-
=— M _on7

TR Apo A
5. rozhmi napet pro il pricnkd na Gnavu
- soutiniel finkd podkozeni od dopravy }.]_Fr: 1.17

Npe = A1 pe ANy = 0876

- rozkmit napeti v misté krénich nytl pro plicnik 4

Feomii— L7177 12MPa

i = ZLM? ! -2 BYMPa)

6. stanoven/ dnavove zafFielnost pricnko

Adpy

3
M o

PP

"TFr-.XFr-ﬂu'

7. roehmit napel pro poseuzeni hisviich nosnikl na dnavu
- soutniel Ofinkd poékozeni od dopravy

3\! hn = 0.85

- mzkmit napéti v misté krénich njth pro hlavni nosnik 1

= LLM7I 106.29MPa T| min = Z,I M7 T HEMPa)

7| max *
- rozkmit rapéti v misté krénich nyth pro havni nosnik 2

T2 max
- rozkmit napeti v misté krénich nyth pro blavni nosnik 3

U’J_.ma_‘ = 13.‘..“1_." | E‘;‘.S_."hip-ﬂ D-J'.Tnil'l —_ I.}Lr“? li —U.EEMFB_I

- rozkmit napéti v misté spojeni pasnice a krénich Ghelnitd pro hlavni nosnik 1

8. stsnoven/ dnavove zaifiteinost hisvinich nosnikd

Acgy Aagy
Aoy
=

M= 'TFE"‘::“}-H -

Agyp =

."'_"n:sz =

ﬂn:rs =,

ﬂm’_l_ —

=1.174

pro Li=3.6m

Ag=ap. — o = B61-MPa

pro Li=10.8m

| max — F1 min = 103.61-MPa

= 08.95MPa

T3 max — 2. min

3.mmt E]-.min = 0000 MPa

4 moax ~ T4 min = 106.963-MPa
ﬂﬂ'cl
INF
=— | 259
TEr M 873
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3.10 MEZNI STAVY POUZITELNOSTI

STANOVENI ZATIATELNOSTI V MEZNIM STAVU POUZITELNOSTI - PRUHYE
-zvish prihyb hisvniho nosniku od pohybivého zatizani viakem LM7T1 z vipodatniho modelu

- délka mosh L= 1L1Tm
- maximéini zvisty prithyb dio CSN EN 1983-2/NA Blim = g 37.2-mm
£
- ZatiFiginost v maznim stavy pouFieinost v = _ﬁ"m =177
i 0L M7 |

3.11 SPODNI STAVBA

JelikoZ ke spodni stavbé mostu nejsou dostatecné Udaje byla zatizitelnost stanovena v kategorii A
odbornym odhadem na hodnotu Zim71 = 1,0.
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4 PREHLED ZATIZITELNOSTI CASTI MOSTU

PREHLED ZATIZITELNOSTI CASTI MOSTU

A. Identifikace mostu

TU (Eisla, ndzev): 0351 - Janovice nad Uhlavou (mimo) - Domatlice (mimo) 10 km: 24.922
B. Identifikace &3sti mostu
Cast mostu: NEK por.t. 1 pod koleji C. : 1
C. Doplfiujic ddaje £3sti mostu
Kategorie zatititelnosti normalni Vypotetni model: prostorovy prutovy
Geometrie koleje uvalovand v pfepodtu &asti mostu (ve sméru staniCeni):
na zaltdtku uprostfed na konc
polomér oblouku (m)
prevyzeni kofeje (mm)
excentricita osy koleje [mm) -31 -23 o
Popis zavad uvalovamych v plepoltu &dstl mostu:
Bei zdvad - pfedpoklada se, fe viechny zavady budou odstranény
Diatum zjisteni technického stavu miostu : 52DC, 5.0, 23.06.2016
fpracovatelem pfepoctu:
Pornambka k Edsti mosty :
Poi Eislo Prvek Detail Namahani K typ Lp @3/D2 LD YOLMT71 | pOLLM7LE | éstrany | ZIM7L | ZIM7LE Prechodnast TTZ Pozndmky
1 2 3 4 5 5] 7 B E 10 I1 12 13 14 C3/60 C3/30 B2/40 15
homni malové
BIRL [ 1 M 18 181 48 L16 0.662
pasnice napéti
. smyk 1 v 18 181 4.8 1.16 0.909
sténa
1 Podéinik 1L pficna sia 1 5 18 131 4.8 116 0869
doll | normglows 1 M 18 181 4.8 L16 0638 1133 | 1076 | 0499
pasnice napéti
krine nyty smiyk 1 v 13 1.81 4.8 1.16 0.887
horni rmdlove
L || 1 M 18 181 48 116 0.709
pasnice napéti
sténa smyk 1 v 18 181 4.8 116 0913
2 Podéinik 2L pficna sila 1 5 1.8 181 4.8 1.16 0.872
dolni semidlové
vt | i 1 M 18 181 4.8 L16 0670
pasnice napéti
normalove
unava : 1 M 1.8 154 4.8 1.00 0717 MNE n:L}'naua:I
napéti
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i —rr)
narmi - nermaove 1 M 18 181 4.8 118 0.720
pasnice napﬂ
3 Padsinik 3L sténa smyk 1 v 18 181 4.8 1.16 0.5911
pritna sila 1 5 18 181 4.8 116 0.875
dolni normalové v
i ; 1 M 1.8 181 4.8 116 0.676
pasmice napeti
hornl rmalové
| (e 1 M 18 181 48 116 0.719
pasnce napﬂ i
. std vk 1 v 18 181 48 116 0.511
4 Padélnik 4L ik i 6 -
piiEna sila 1 5 18 181 45 116 0.875
dalni rmalové
bkl bl 1 M 1.8 181 42 116 0677
pasnice napit
Zatititelnost podelnikl 0.638
Pricnik @ L] hormi rmalove
s el M 1 A 452 150 5.0 116 1.056
podélnik pasnlce napét
Frignik 4
5 i stina migk 1 " 452 150 9.04 116 1874
konec
= normalowve
Pricnik 4 Unava ¥ 1 A 452 133 5.04 1.00 1.047 ME {inava)
napéti
FIRNES, | hem | pdAmaow 1 A 4.52 150 9.04 116 0.750 0.973
podéinik pasnice napéti
2 1 1 [ T . a
[ PHERTK S =téna smiyk 1 v 4.52 150 5.04 1.16 1.668
kKore
O0RE | krEnd ity | smyk 1 W 452 150 9.04 116 1623
Prienik 6 L| her rmalove
e, T || Do 1 A 452 150 5.04 116 0.755
7 podéinlk pathice napét
e
PALARE | ctina sk 1 v 452 150 5.04 116 1835
kanet
Pricnlk 7 L hornl normalové _
i b : 1 A 452 150 5.04 116 0.760
podélnik pasnice napéti
8 -
Pricnik 7 - =
sténa smyk 1 v 452 150 5,04 116 1728
konec
Zatititelnost pfignikd 0.75
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hor rmalové
é” | PR 1 M 0825
hlawri u-:IsUT::L nuljfnpfllluw s 143 s .
9 T g ; 1 M 0.884
nosnik 1 pasnlce napét
Alova
dhava | Mo Ma OV 1 M 10.8 179 10.8 100 0.907 ME {tinava)
napéti
hlavmi
droioalll ol Bt 1 M 10.8 143 108 116 0.960
Iména pasnice napéti
i0 profezu
hilayni e
harni normalové
nasnik 2 i s 1 M 10.8 1.43 10.8 1.16 0.799
i pdsnice napéti
pricnik
hiavni
=nik 3 harni rmalove
RN G (| PR 1 M 10.8 1.43 10.8 118 0.761 0.561
ména pasnice napéti
prifezu
hlavn
11 _”3
"”::"; sténa smyk 1 v 10.8 1.43 10.8 116 1.432
loZiskem
hi .
| krenényty | smyk 1 v 10.8 1.43 10.8 116 1.686
nasnik 3
Zatifitelnost hlavnych nosnikd 0.761
pfipa) , .
: spajovac "
12 podéiniku o syl 1 v 13 151 4.8 116 0.781
na priénik "
pripa)
piitniku na | spojovac
13 F e sImyk 1 v 4.52 1.50 5.04 116 1270
hlavnl nyty
nosnik
ZatiZitelnost spojl 0.781
Dne 28.02.2019 Zatititelnost urgil: Ing. Jozef Vigan
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5 OVERENI PRECHODNOSTI PROVOZNIHO ZATiZENI

Pro ovefeni prechodnosti byly vybrany prvky s nejmensi hodnotou zatiZitelnosti Zim71 pro kazdy typ
prvku (podélnik, pficnik, hlavni nosnik). Pro tyto prvky pak byla ovefena prechodnost zatizeni tratové tridy
C3 pro rychlost 60km/h. JelikoZ prvky nevyhovély na trat'ovou tfidu C3/60 doslo po dohodé s objednatelem
k nasledujicim zménam ve vypoctu. Byl pouzit dynamicky spucinitel pro peclivé udrzovanou kolej, dale byl
znizen korekéni soudinitel vétru ve vodorovném sméru dle piilohy G Metodického pokynu SZDC.

STANOVENI PRECHODNOSTI ZATIZENI NA PODELNIKU 1L

1wz i i
- defa pruty Lpe = 1.Em Lyg = +3m

- prisfezowé charakierstiky piného prifezu

= HImm H, = H— Smn — 2mm - §314m
3
By, = 168mm By = 148mm ALt G50
- Wk - = L .4 - "I,z ! - 2 '=_r -.;h
tg, o= 20mm I, = 150610 mm Iy - 138 2mm
| ]
b e Srmme L'—'3'"-i-l"*ﬁzl.m.f1 z3 = 203 Smm — |
ot =821 g = 203 X . N o
i A1) o
- & PR . s A T R
by o= Smm ¥y = EHmm L T0x10sp =~ poEfA0C L
i (F%]
L = 1037 "Zlﬁtﬂ.r.-' ¥gq = Hoan ¥
11° &
I, = 201010 mm
T 3 g B ey
1 slvhi= = 11534548 - mm Wap gy = — = 108702-mm
“h
1.'.:_[.}.'5.- = - TE312]-mom “E].Z.I.']'- = - 124327 num
“d
- prifezove charakierstiky prifazu oslabendho kréniminyty
Apee = A-10002m-1, — 3-0002m- gy = E344-mom
2 f \ 12 8 4
L pari= L — 000m:(t. + Jrgp| 2, — 3fmen| — 002m- .+ 2tay -7y — S5mm] - EA26% 10 1w
(e ] [ Wt 6 4
L..=0 —200mt {— | —4-0.02 — +— | =R1T3ix 10
A Lmh-,.u_] :ntml.:+ ey 3w mm
j R , I'_'-'.!I.E'I: Ko 3
= Vet = - 3 Wy ormns g o = e SO0 T-mm
Welynetn = = = 1031541 -mum’ elynetd -
T r 1I1|.- 1-|" = :'— 1|1|-:1 -d. -
2 . w elyneth + W elyh R 3 W, s el.y. met. Bl ¥, o 741414
FERTT o g e, PR 2
Lo 3 L pet 3
Welzneh ™ AT 102207 mum Welznetd ™ T 108207 p
Wil marh ™ Wal - W =W =
W, oy im T TELER 0455 om Wy osam — oot S24 ) 6567 o’
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- materialove charakienstioy

swarkowe Zekezo o = 197
E:- 110GPa gy~ L7
E
s gn7eoama Fopa= 13
M T M2

£ 1= 2100IFa

2. zabfideni privvery die GSN EN 1993-1-1 8 55

= H-2-Timm — 1 2mom

- siEna < TAe=1 ida 1
- piiruba = — = — = 30mmn Zocoeal
Yh

Prifez paifi do tFidy 3, jelkoZ se jednd o nfovany prifez.

3a. wnitrni sily ve siiedu rozpsli

T

4. againost prifezy

Cyr B4 TTE = 209-7kN

M, pqo = C0E-m
M, piw = 0. ENm
M, g pr = H0EN-m
M, g = 14.1EN-m

Mz g7z - 00N

- plasticka smykova odolonost stEmy prifezu

- staticky moment plochy

- elastick3 smykova odolonost prifezu

ffida 1

Vg o= 03KN
Npgw = 1O0EN
By, = 536N
Fpg, = 0.3kK

.
2 *E"hm

= 134639 kM

"s'.,‘_EiG = 1.7kN
Vypgw = 0.1kN
VzEqpei= 3.6
V. T — BRI

zEds

x‘zE&Hz e I

] £

. 3312111:12- 154mon = 587 » 197 -mm’

Gl

S - i —
57.--1.": I

- 245 AT RN

69



5 wpodet kfickéhio momentu die CEN EN 1993-1- 1A -

- faktory vepéme délky k=1 P | P
- vzd3lenost plsobiSe siy od sfedu smyku z =2y = 0.136m
e SN it 3 e o 4
- mzment setrvacnost tacene pasnice Ifl:"E'Eh'tfn =112 = 10 -mm
G S s e e 1 3 . e
- mzment setrvacnost tazens pasnice I o= — Byt =6.315% 10 -mm
12
- paramelr nesymetrie prifesu Wt = - .503
I+1s
- pomér koncovich moment W= B
- vzdalenost zj
by o= 325mm 2 = B4y = 0132
- parametr zohlediujici nesymets prufezu, krutovou a vysekovou tuhost a plscbiste zatiZeni
“\u-’ i) TI“"J K T:33F
i - o =
k, Lio GL
Iy |E-.¥z
I;E:- —. |— %_1.143
kzr-pl:- y GL
. I |:I1

- fakiory zohledfujici typ zatEeni a podminky ulefeni die GSN EM 1983-1-TNA

Cpom 113 prew > 1
Cyim 046 pre 1y =0.2893
Cgom 033 pre o, =0.803
Cy - A \
l-'u':'EJl_“w[ F[Cote—Ca| —(Crbe—Cay) B = LE4R
= [ELGL
M= pp———— M - 1312kK-m
= L
ol
B vypocet soudindzle kbpeni:
[ Wy o 1T
Ry JL Y ¥ =043
J M,
kfivka vzpeme pevnost "d” oy = 076
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gm0 {1 +op N - 02 = N By =062

1
IT-~ — *LT - 0829

FoPE
Prr+joLr —X

7. stanoveni zatEieiost dis MP 52D

- zatizteinost prifezur - normskovd napsti doini viskno
- pomér smykowe sily a plasticks smykove odolnost

Viragt VaEdw * ViEdbrt YzEds * VZEATIZ

T3 = — = 0137 =myknema viyw na ohybovou Gnosnost
“pLEd
. R *Lrag . M:rag —
16 = -+ = - L LE
s S ;. - b
Apa " voosld “Thid z.oskd 0
o M - M
EAT vEAT EdW
MW= + =—=% =00
L e < S Ly
“met _— oy osld _ zosld —
Bednr My Ednbr M Bahr -
M br = —— ~5.222% 10
S w o W kL
14 yoosld z.osld
"o D L% (i
Yz Myza. Mozde s
1"1 5 = = x - & TR _'j_-,_:
A LR f T B
“nat’ vaosld z.oskd
Tui0 ¥ = nio
Yearrz  MymaTIZz MizaTiz i
'|'|1 TIZ - + <k = - 412
. 5 % Ly - .
& = e ' - Y, e . —
“nst Fup vl d 10 zoskd Mo
M= M1+ Thw+ Ny N1+ M1 = 1133 "wyloruje” i Ty <1 = "meryhoiuie”

‘nevvhovue”  otherwise

Pfechodnost podélniku na trat'ovou tfidu zatizeni C3/60 nevyhovuje ani po snizeni souciniteld. Proto
bylo nutno pristopuit k dalsimu snizeni trat'ové rychlosti a ke sniZeni tratové tFidy zatizeni na tfidu B2.
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STANOVENI PRECHODNOSTI ZATIZENI NA PODELNIKU 1L

1 i tlzie: .18
- déa prutu Lo=18m Ly 4im ."_T“_E*_I._,,
- prifezové charakteristity piného prifezu L Texi3x0 e i
eergl | =]
H= Hlmm H = H-8mn — 20mm - 0.314m v —%
r— = |
—
2 I !
By, = 16fnmm By~ 148mm 5—"&_:— 50 ;
8 4 & =i
lgg o= 20mmm L= 1.506-10 mm Zy = 138.2mm
Jt —
10
L = Summ L@ 215100 74 = 203 Smm lx |
Ly o= Smum Ty = B4mm
L= ‘:.El:’fl‘-I':IIsJ.'ﬁJ.T_v4 ¥ = E4mm

i Y e 3 T R

Tl.ei_,'__h:-_.—-llz-ls-lﬁ-mm W zp= B—-l':f_ﬂ-l:l_--mm
= “h h

. 3 21 3

'L":-'E_l_}._d - 2— = TE312]-mo Wezg™= = - 124327 -num’

- prifezove charaktsristky prufezu oslabengho kréniminyty

Apep = A— 2002wt —3-0.02m-tpy = S:.'--I-l—:um1

Ly peg = Lp— 0-02m-(t. + Jtggzy — 3r5m_m]1 — 0 02mef = 2agyl{zy - ﬂmmf ~1426% 100 o

I (tw %)
L pog =1, —2-0.01 m—r“.-[T - 4-G.Dlm-tfd-[ ? + T -0173x lil'ﬁ-m.m4

fras : W, - T2 00707 o’
Walyneth ™ ? - 1031841 -muny elyneid 2

Wa vostd T 1L1l'-e].j.r'.li

Wi + W . 5 i
: elypeth elyvh o 3 W, i
Wypan= = = 1083 v.oskd .
" Lot 3 . L net |
Walzpeth™ o 108207-umm Wl 2 perd = e 108207-pamy
LY ¥a
W + W W + W
; : elzoerh elzh o 3 . £ el znetd elzd =
Wogan="—"" 5 — = 08455mm W, ggg=————————————— = 116867mm

= 741414 mn~
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- materiakywe charakterstiog swarkove Zelezo

E = 210:P2

E
Gim ———— = 507601
{1+ 03

£ = J10MPa

2 zalfideni prifesy die CSN EN 1993-1-1 8 55 -

H - 2.-7T0nom — 1mm

- =#na = | gida 1
t’.‘l.'
B E.
= L
- priruba ———“-E{:l-:cm T HE -]

P i
2 2 T
Priifez patfi do tidy 3. jeikos se jednd o niovany prifez.
3a. vnirni sily ve ciedu rozpati
li:l._Ed_G:— I 4KM-m :FIE.EELG' e DKL I
My pq = 10N m M, pyw = 0.7KN-m
My pg = 03N -m M, gy = 0-0N-m
My pg g 53¥m M, pq - 127ENm
LE}'.E&TIZ = 40 4EN-m M. pa 7z = 0.0EN-m
3b. vmifni sily na zacadn
Va2 Ed i A3EH
Vigmawt— 481
Va2 BEape = 4N

Tr
Yo

2 Eds = 111N

Vi1 EaTTz - S9SN
- plastickd smykova odolonost sEny prifezu
- staticky moment plochy

- elasticka smykova odolonost prifezu

Yagn = 1.87

gy = 117

Kpy g = 0.3kN V.pig=-1%N

Npgwr = 1.0LN Vipgw = —0IEN

R g ppi= 530 Vo Egpei= 37EN

Npg, = 03N Ty Egs = SN

Np gz o= 006N V; paTrz = 206N

Hytwfa

‘-"3"‘!:.10

Viipa = = I54.630-kN

r S = 5 3
E“.‘ i 3812 mamn - 154mm - 3BT x 107 -mm

—— U5 HTEN
SV 3 Mo

1‘-R::] -
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5. vipodet kifizkého momentu die GSN EN 1993-1- 104 -

- Eaktory vzpéme diky B 1 k-
- vzdalenost plisobiSte sily od sfedu smyku

- moment setrvacnost tadens pasnice

- moment setrvacnost tafens pasnice

- parametr nesymetrie prifezu

- pomér koneovich moment

- vzdalenost zj
By = 328mm

Eom 1

T, = T =0.138m

="

1 3 54
I = — Byt = 112% 10 mm

Iy = 1’—1-Bd-zf; - 6315% 10°-mm’
W im - 0863
=10

Z; = QAT -l = 01532

- parametr zohledfujicl nesymetr prifezu, krutovou a vysekovou tuhost a plsobiste zatiFent

"

|

T,
N talpoo Ok

w2, [EL
heim E, Ly, 1'IJ{,..]'_[
H-T. |E I

. 38 P

i
Fiyge = 1.227

t_g—l.l-!-S

I;j.-E.CrP".'F

- faktory zohiedfujici typ zatFeni a podminky ulefeni die CSM EN 1983-1-1/M4

Cypm=113 pres,, =1
C3 = 0.53 pre 1 =0.883
Cif] % R : ;
o= Frmae +(Cale— Gl —(Cade~Cay) Por— 1842
. [ELGL,
M, - p_:-T M = 1312kK-m
& wpocet soucniteks kbpeni
W v i
Iy b vk
X | ac adfs N =043
i Mg
kiivka vzpemé pevnost "d” oy =078
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o I:'.E-I:l +agp(N-02) + X" N
XLT = — ALT - 08
$rr+ T -

7. stanoveni zattiehost dis MP 520G

- zafiEteino st prifezu - normEkovs Napal doki viskno

- pomér smykowe sity a plasticke smykove odolnost

VeEdGT VeEdw * VeEdbe T VeEa: T VaEATTE

Ty o= T 0l syl nema viyw na ohybovou Gnosnost
Viird
Yrag Morac Mipag -
Nig™= — = - 0017
. L - i
‘et Yamo voosld a0 zoskd N0
¥ Mo maur M :
EdT EdW zEdW
Mo 3 - 004
Ay b W, * Sx
“impt’ y.osld’ zosld
= g = o
Yrdmr My zdbr Mozde s
M b ™= =5223% 10
5k L I S
. yoosld zaosld
THID a0 "IN
Mg AL . .
S d . vEds z:_-:ls_ —nse
; Tk
L Ly fa
Apar vaosld zoskd
g -1 bt
Yearrz  MymaTiz MigaTtTz
niTIZ = + T =53
o b L
Aqar = T‘f-' osld zoskd
130 D 5 01
N =T g+ T+ M g+ Mg+ My 7z = 0998 “ryhornie” if Ty <1 = "ryhorme”

"mervhovufe” otherwise

Prechodnost podélniku na tratovou tfidu zatizeni B2/40 vyhovuje.
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STANOVENI PRECHODNOSTI ZATIZENI NA PRICNIKU &5

1  ddaie:
- délka prutuy LP-' = 4.5m Lg = 0.0Mm
- priferové charaktenstiky piného prifezu 17
H:- 500mm H = H-214mm =472 mm LILT W I
L 13931t _‘t“m -| ‘[
3 =
B = 2T0mm A= 16555mm R
= F o
3 4 = P &
Ig 2= 14 L o= 7.03410 mm —
t i= 10mm L= 466310 mm’
= 2 50mrn Fpi= 135mm __;W
Ty o= 250mm Vg = 135mm l--| ety
L =g =

7 E o
S’ L 130006 L =

L i= 3.062-10 mm

-

12 &
L= 2.67T-10 ‘nmm

; L . 3 g Lo e o g
1""&:‘. - —— = 2E12000 TI.EL:;_ T = 34540 7-mam
H B
2 3

- prifezove charakteristiky oslabensho prifezu v mists pfipoje podéiniku
9
Aoy =A—500mt, — 4002001y = 1441 5 -aum

L e L~ 2-002m 2 y-{z, — 0zaza)” - 4002wt { 2 — 150mm)” — 20 Mme {2, — 240mm)” = 6.502 % 20%
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- O
-

5

4

B

|l|5]"

- e s m-u.u‘;m-:“.-[i] & 4--}_uzm-tf-[ - - EJ - 4646 % 10 -mm
: 4 7,

L 1308801 ~ | 11
=
. | T ner s 3 \\?\-\.,‘
W Blymst™= " = 2600720 man = j J)_4 —.-g
= L:
. Warynet® Wary 3 av
Wy gl = . = 2706360 mu -
ap " & 3
I net =
Wel 2 pet = - L6 mm i
P z —
: - ) J L "E
W W —3
] 1. 7
W, pqm — 22 344787 _,;/; T ¥
- L 1369014
- matenakove charaktersticy - swarkowe Zsiezo Tggi= 107
E = 2100Pa Tygy= 117
B = BEOTE8 - MPa "= L3
——— = -2 g e L3
241+ 0.3) e

g = 210MPa

T
|$|'\.:- —_— = 15
£,

2. raffideni prifezu die CSN EN 1993-1-1 8 5.5

¥

- stEna na ohyb B-Tomm e tida 1
T.“.

- sténa na dak & Ze=1 thda 1
te

it B N =
- pasnice Sim o - — =130-mm £ cve=1 thda 1
32 te

Prilfez palfi do fidy 3. jellcd = jedna o nytovany prifez.
3. v
:"IEE'&G - 0 2kM-m

- w misté pfipoje keveho podéiniku Mopa o= 104EN-m

M!-"-E'é-“':- 28k N-m Mg = 00Nm
:"[gr.E.cE.la: = G8EM-m M pgpr= 33 %ENm
:"[gr.E.d.s = bAEN-m M. pge = GOE-m
”;-.E{u—rz = 177 1IEM-m M pa1rz ™~ ®.TEN-m

4. vipodef knfického momentu dis ESN EN 1933-1-104 :

ViEage LN
VzEaw = 3N
1’-1.]5&.':1"-' AL

Vo pa. = LA

VzEaTTZ = 2EN
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- faktory vepéme déky E . =1 k=1 | L= lém

ad z
- vzdalenost plsobEte siy od stedu smyku T, = — = 250
- moment setrvacnost tlatens pasnice L - i.E.IEE' - 6174 = 11;.4.1,3111'1r
i o e W3 1 3 4 4
- moment setrvacnosh tazens pasnice Iz = :'B'[f =§174= 10 -
- parametr nesymetne prifazy Wyt = -0
i+lg

- poméEr koncowich momentl Y= 086
- vzdalenost Zj

b = 486mm gj= 045 hp = 0

- parametr zohiedfujici nesymetr prifezu, kruiovou a vwsekovou tuhost a plsobiEte zatFeni

T1,
LS s K= 2631

¥ Lt
E L, J GL

s | EL e

g =274

T A

- faktory zohledfiujici typ Zateni a podminky uoZeni die S5N EN 1883-1-1MA

=107 prew ,>1a w088
Cy=D pre f,=0
;=1 pre ;=10
oo
1 2 . 12 54 I
[ h_jL R --[':'_:-";,;!—Ci-%J —[c:-gg—c_:-u,j_il Hop=- 3002

Mepim oy ——— M, = 8166 KN-m
z
pocet soudindels i:
Wy,
aly' 5k

Nem |2 N = 0.269

i My
krivkavzpéme pevnosa 'd” oy = 076

24 . 3 o
e II.‘.:-1L1 +op (N =0T+ X ] Gy 7 = 0382



1 i
Hr=-— — Xpp = 0847

¢'LT"'-.]¢’LT2_ x?

& vipodef smibiove odolnost prifesu die GSN EN 1593-1-1 -

., 4
- staticky moment plochy Sy o= B268mmT- 106mm - 1621 = llills-xcl.'~*.1:41:l
L t ia s i:.'k'lg."':'.lr T
- elasticka smykova odolonost pnirezu Vg = ————— = 40133741
T S
i i i ‘i H_ -t 1,
- plasticka smykowva odolonost steny prurezu "‘-]:\-l o7 M - 534 831-EN
' Vi1
7. pidavny ohybovy moment od tubozt polorému GSAEN 1953-2 & 6342 (5) -
- vzdakenost mezi pruZnami L= 18m

- moment sefrvadnost homiho pasu wieme G&nne &asti stény k "2
- gtaticky moment plochy homiho pasu vietné Udinne Sasd seny

- moment setrvadnost hlavmihoe nosniku

- masximaini chybowvy moment

- osowa sila v homim pasu

- dodakedéna phicna sia v miste plipoje pasu ke svishc

- vzdalenost teFisté homiho pasu k homi pasnic pricniku

- pridavny ohybovy moment v phicniku

Ha. sianoveni zafisteinost die MP SZDC v mizsté piipoje podikiky :

VeEAG T VeEd Wt VaEdbet VaEd: T VEATTIZ

= - 0014
Voima
i Mopac Mipgc o
].G' - = + - U2
N - bk
LT "v.osl zosl
: i Tl

7 .4
Jii= 3.263-10. mm

fi

& 3
8§ o= 12562man 473 S = 5952 = 10 -mum

i

-3 4
Igr.ne:.Hl = 54N 10 m

My 4 max -~ 1827.66K-m

) lL‘iEdmr_'r r:‘}?'
MEd mas = L
v.nert HL

= 1078 1-EN

ioF
“'Ed max
Frqjm——— =12781-kM
E™ 100
b = 0322m

Mj‘.E&.Hl = Fpgh, = 6.37-EN-m

smyk nemsa viyw na ohybovou odoinast prifezu
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Mepaw —

Mlemaw
Ty = : =7k .
. Sk Sk
AT Wo ger bt Wzod T - A

M}'Er.] Hi 0.014

THL*= 5
7 ¥
'-':LI'“'?.Q':l'

il

}- f. 3 F | . :.I F .
Edbr 2 Bdbr
2 X 0538

o= e .
VTN D

XLT Yy.081 "z oel
’ T Tafl

¥ M o
SRS o BB e

M1 "
. Lk i Ly
X1 1"1'1' sl '1: osl’
: M1 ML
MyEdTIZ MeEaTIz
N 1z = —— = 03045
T
AT Wy ael L
I el

N1=Mpg*+ W * e+ s + My 11z = 0973

Vv 7

Prechodnost pFicni

"wybovaje” if mp <1

"mervhorye” othernize

k na tratovou tfidu zatizeni C3/60 vyhovuje.

= "vyhovuja!
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STANOVENI PRECHODNOSTI ZATIZENI HLAVNIHO NOSNIKU &3

m by
1. vslupni doaje: B a.
¢ Rl T R ]ﬁT 2
- dékaprul Ly = I0Bm  Lg = 108m \\\ e ‘\\‘\ o
ﬂJ‘_ i
- prifozové charakierisiiy phidho prifozu e % E - A E| IS =
H= 1000mm H,, = 976mm : ap
" B db
B = 210mm .&.': 19024mm =
ah
= 12mm L= 2840-10 mm =
7 4 g 5| & = g 8
b= 1{0mm II:= 1.918- 10 mm dan
=
, . qp
1P_= S00mm }'P = 105mm 2
qp
Z = FHimm ¥ = 105mm B2
=+ qp
4 = &=
1, = 2603 10°mm’ “:JL o —.-c”i—
_j/ o =
I, = 458910 “mm o L
y 3 % i
Wely =~ = 3680000 mm Wep 7= = 182667 mm
2 2

- prifazows charakisristky csisbeného prifezu
"\'I'B.'.J =A— |ﬂ-ﬂ.ﬂ1m-tw - 4-40.02m-0012m = Iﬁﬂﬁ-’f-mm]

2 2 2 2 ~13
Ly et = by — 2-20mm 34mm(z,, — S6mm|” — 2-20mm b/ (2, ~ 150mm|" + (z, - 250mm)” + (z;, — 350mm)" | = 2488 % 10

+ [zp - 45l:!r|:|:11.;!2

2 2
Ly Ly 1 2mm 7 4
L pet = L — 20-10mm-_ - T — 4-20mm- 1 2mm- T + = 1905 % 10 -mm

by.net 3

wd._';'mi == = 4975790 mm
z
P
W + W
ely.nel ely 3
i o it L 5.

w_-,-.m] : 5 5327R%5-mm

nel 3
Wy pet = —— = 15 -mm
¥
P
+wd1

w 7 Welznet
zosl =

= !Ell}_’lal-rrl:n'l.5



- matoridlova charmakionstiy : gvafkove Zelbzo = 107

E:= 210GPa ML= 117
IQ.;—L—SD?G‘}MH fpga = 13
2.1+ 0.3) Mz

t'}_k = 210MPa

£, == 340MFa

e - - P
2 zaffideni prifezu de CSN EN 1993-1-18 5.5 - = |[22ME L poss
yk

- 8na na ohyb H-2100mm  eae- ffida 2
by
- sténa na tiak Ho2100mm  re—p tfida 4
by
- oostévalici priruba MM ge 1 ffidat
13mm
-vzdékenost nitl plitna 120mm _ se_ 1 fidat
13mm
-vzdaknost iyt podéing L20mm _ sop 1 fidat
13mm
Prifez patfi do tFidy 4.

3. boulsni wiyvermn normialovich napéti dle CSNEN 1993-1-5 -

- elpkiivni prifazové charakieristio prifezu fidy 4 - tafend siena

g =1 k=4 h,:=H-2-100mm = 0.8 m
b,
tw

:’C.FIN = — = 331

25'4"'-"'-,‘||kcr]~.'
N — 000553 & b
_ pN { N]' 3
Py = S = 0L627

) 3 2
'“‘u:" N-M:Ex 107 -mm’

Ap o = pgih = 5016-mm

+ 1. 88mm-34mm + A = 16040-mm”

ceff

- efekiivni prifazové charakiersti prifezu fidy 4 - ohybana sténa

gy = 1 kgpy = 239
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Bouleniviywem ofiybu nenastane,

4 m}m'mwnmﬂmdeﬁmmrﬂﬂﬂ-ié:

ni=132 die CSN EN 1993-1-5/NA

- vzdélenaost pricnych vstuh

o= 1.8m =21

By

i
h'ﬁ'
—] =613

. L

- soutinie! kritckeho napat

ki=534+4
_qi.g.ﬁ=ﬂ- nastiva boukni vipvem smyku

- nAvTova Unosnost ve smyku

iy

X'y = ——————— = 0817
Mty e fi

ou Tk

VBW.REI.:: 1'|'_— = 842.522-kN
341

5 piisp&vkem pasnic sa neuvazuje.
5. vnitnl s
-V misié zmény prufazu

My pg 3= H3kN-m M, yiq G = O0KN-m V, plG = J29KN

My i w = 15.8KN-m M, g w = —0.1kN-m V, pdw = B3N

M, fg e = 0.5kN.m M, g b= O.0kN-m V, B b= —16kN

M_n,-_E_ﬂ_n; = 22.8kN-m M, g = 2TkN-m N Bdy = B.9kN

5
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& viipoce! kiickaho momentu pro kiopand fkavniio nosmiky -

- fakdor kritckaho momentu ze stabiiini analyzy o= 1592
- macimaini ofiybovy moment Mz may = GB6KN.m
- krificky moment pro kiopeni hiavniho nosniku M. = Mg ppo = 6786 kN-m

7. winnéat sondinitole kiopeny dis CSN EN 1993.1-1 o 8322

|'w T
W ely vk N = 0419

‘J Mo
Erivka vzpe mej pavnosd 'd” oy = 076
il
@)1= D._‘-I:J + o (N -02) 4 .'k"} B = 0671
_r 0,837
nr= KLT= :
|| 2 L2
dpr+ydr —X
& vyipoSet smykove odolnost prifezy dle CSNEN 1993 1-1 ¢
.
- staficky moment plocity S, == 9512mm -354.6mm = 3.373 i
e |
- elastickd smykova odoionast Vig= # ~ 954075 kN
Sy V3 TMp
H, -t
- plasticka smykova odoionast Vo Rd = Bwlwok s inbin
pi. J3
M

8 ufend zatFitalinost die MP SFDC v misé zmény privasy - pro hornfviikng -

) L LV = rd W + V. = + Vg B
r.EdG . Ed.'W L EdTTE +.Ed.br z.Eds - 0.268 smyk nemé virv na ohybovou odonost zu

VplRd
G M, B i
ELG by BdG E4G
Mg~= = J_ £ =0.053
i Lk by vk
eff’ X ely
ML M 5
Negw M, Eiw M, Edw
Mw= F * r =0014
k & k
A o B S
IMI T Tl
N M, M.
Edb Edb .Edh =
i L e T BRI
" ! 1 - fk “ g
LT Mely el
M1 ™I M1
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—Npd ?"1_','.!_",-;.1.5 M, s
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Prechodnost hlavnich nosnikd na tratovou tfidu zatizeni C3/60 vyhovuje.
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6 OVERENI PRECHODNOSTI TEZKE ZASILKY

Tézka zasilka je definovana trat'ovou tfidou zatizeni D2 a rychlosti na mosté 10km/h. Pro tyto vstupni
parametry byla stanovena prechodnost. Dil¢i soucinitel Ucinkl zatizeni byl zvolen v souladu s tab.2
Metodického pokynu pro ,V0z pro zvlastni prepravu s provéfenou hmotnosti", tj. yr = 1,03. Rozhodujici pro
urceni prechodnosti tézké zasilky byl podélnik.

STANOVENI PRECHODNOSTI ZATIZENI NA PODELNIKU 1L
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Prechodnost mostu pro téZkou zasilku nevyhovuje pri rychlosti 10km/h.



7 ZAVER STATICKEHO PREPOCTU A NAVRH OPATRENI

Uelem statického prepoctu mostu v evd. km 24,922 ,Kout n/S u zamku® bylo stanoveni zatiitelnosti
Ziv71 a nasledné ovéreni prechodnosti zatiZeni trat'ové tfidy C3/60. Z vysledkd statického prepoctu vyplyva,
Ze most nevyhovuje na trat'ovou tfidu C3/60.

Byl také proveden vypocet prechodnosti pro TTZ C3 se snizenim rychlosti na mosté na 30km/h. Na
zakladé vysledkl je zfejmé, Ze most je neprechodny pro tratovou tfidu C3 ani se snizenim rychlosti na
30km/h.

Déle byla ovéFena prechodnost tézké zasilky, kterd byla definovana trat'ovou tfidou D2 a rychlosti na
mosteé 10km/h. Most pro tyto parametry tézké zasilky nevyhovuje. Po sniZeni trat'ové rychlosti na 5km/h
mUZeme prechodnost tézké zasilky povazovat za vyhovuijici.

Nutna opatreni vyplyvaijici se statického prepoctu:
1. Stavebni opatreni
- vyména zdeformovaného dolniho ztuzeni
- vyména natrzenych a zdeformovanych krénich thelnik@ podéiniku ve tfetim poli dle [3]

2. Dopravni opatreni
- snizeni trat'ové tfidy zatiZzeni na B2
- sniZeni tratové rychlosti na mosté na 40km/h
- pro zabezpeceni prechodnosti tézké zasilky snizeni trat'ové rychlosti na mosté na Skm/h

PFilohy:
1. Vybrané zatéZovaci stavy
2. Tabulkovy vypis vnitinich sil
3. Vypocet zatiZitelnosti ostatnich prvke

Zilina, 28.02.2019

Ing. Jozef Vican
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Priloha 1. Vybrané zatéZovaci stavy

Obr. Mostni svrsek
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Obr. Kryci plech
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Obr. Vitr na hlavni nosniky

Obr. Bocny raz v poli 2

Obr. Rozjezdové sily
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Priloha 2. Tabulkovy vypis vnitfnich sil

Podélnik 1L

charakteristicke hodnoty
Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.6 0.1 0.4 0.0 1.9 -0.8
25 | brzdne sily +X 2/4 6.9 0.0 4.9 0.0 0.4 0.0
25 | brzdne sily -X 2/4 -6.9 0.0 -4.9 0.0 -0.4 0.0
25 | rozjazdove sily +X 2/4 11.4 0.0 8.0 0.0 0.7 0.0
25 | rozjazdove sily -X 2/4 | Moment-y -11.4 0.0 -8.0 0.0 -0.6 0.0
25 | vietor na HN +Y 2/4 0.6 0.0 -0.5 0.0 0.4 0.0
25 | LM71_L(all) 2/4 2.0 0.1 -45.5 0.0 55.4 -0.1
25 | stale 2/4 0.3 0.0 -1.1 0.0 2.4 0.0
25 | bocne razy +Y(all) 2/4 0.4 -12.3 5.3 1.6 6.3 -15.2
navrhove hodnoty
Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.7 0.1 0.4 0.0 2.1 -0.9
25 | brzdne sily +X 2/4 8.1 0.0 5.6 0.0 0.5 0.0
25 | brzdne sily -X 2/4 -8.1 0.0 -5.6 0.0 -0.5 0.0
25 | rozjazdove sily +X 2/4 13.2 0.0 9.3 0.0 0.8 0.0
25 | rozjazdove sily -X 2/4 | Moment-y -13.2 0.0 -9.3 0.0 -0.7 0.0
25 | vietor na HN +Y 2/4 0.7 0.0 -0.5 0.0 0.5 0.0
25 | LM71_L(all) 2/4 4.2 0.2 -95.9 0.0 116.7 -0.1
25 | stale 2/4 0.4 0.0 -1.4 0.0 2.9 0.0
25 | bocne razy +Y(all) 2/4 0.4 -14.3 6.1 19 7.3 -17.6
kombinacia 6.10b
Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale 0.3 0.0 -1.2 0.0 2.4 0.0
LM71 - grl1l 17.6 -7.0 -83.5 1.0 121.1 -8.9
LM71 —grl2 Moment-y 11.2 -14.1 -85.1 1.9 124.4 -17.7
vietor 1.0 0.1 -0.1 0.0 1.9 -0.7
suma 18.9 -6.9 -84.8 1.9 128.8 -9.7
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chara

kteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 1[28] 0.6 1.7 -4.5 0.0 0.0 0.0
25 | brzdne sily +X 1[28] 16.3 0.0 4.9 0.0 0.0 0.0
25 | brzdne sily -X 1[28] -16.3 0.0 -4.9 0.0 0.0 0.0
25 | rozjazdove sily +X 1[28] 26.8 0.0 8.0 0.0 0.0 0.0
25 | rozjazdove sily -X I[28] | Shear-z -26.8 0.0 -8.0 0.0 0.0 0.0
25 | vietor na HN +Y 1[28] 0.6 0.0 -0.5 0.0 0.0 0.0
25 | LM71_L(all) 1[28] 1.2 0.1 -128.0 0.0 0.0 0.0
25 | stale 1[28] 0.3 0.0 -4.2 0.0 0.0 0.0
25 | bocne razy +Y(all) 1[28] 0.4 25.2 -10.4 -3.3 0.0 0.0

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 1[28] 0.7 2.0 -5.1 0.0 0.0 0.0
25 | brzdne sily +X 1[28] 18.9 0.0 5.6 0.0 0.0 0.0
25 | brzdne sily -X 1[28] -18.9 0.0 -5.6 0.0 0.0 0.0
25 | rozjazdove sily +X 1[28] 31.1 0.0 9.3 0.0 0.0 0.0
25 | rozjazdove sily -X I[28] | Shear-z 31.1 0.0 9.3 0.0 0.0 0.0
25 | vietor na HN +Y 1[28] 0.7 0.0 -0.5 0.0 0.0 0.0
25 | LM71_L(all) 1[28] 2.5 0.1 -269.5 0.0 0.0 0.0
25 | stale 1[28] 0.4 0.0 -5.0 0.0 0.0 0.0
25 | bocne razy +Y(all) 1[28] 0.4 29.2 -12.1 -3.8 0.0 0.0

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*¥*m) | Moment-z (kN*m)

stale 0.3 0.0 -4.3 0.0 0.0 0.0
LM71 - gri1 -28.3 14.7 -284.8 -1.9 0.0 0.0
LM71 —grl12 Shear-z -12.6 29.3 -286.2 -3.7 0.0 0.0
vietor 1.0 1.5 -4.3 0.0 0.0 0.0
suma -11.3 30.8 -293.4 -1.9 0.0 0.0

Podélnik 1L _smyk
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
26 | vietor na pozdlzniky +Y | 2/4 1.0 -0.5 0.3 0.0 1.3 -0.4
26 | brzdne sily +X 2/4 4.4 0.0 5.7 0.0 0.5 0.0
26 | brzdne sily -X 2/4 -4.4 0.0 -5.7 0.0 -0.5 0.0
26 | rozjazdove sily +X 2/4 7.2 0.0 9.3 0.0 0.8 0.0
26 | rozjazdove sily -X 2/4 | Moment-y -7.2 0.0 9.3 0.0 -0.8 0.0
26 | vietor na HN +Y 2/4 1.0 0.1 0.3 0.0 0.6 -0.1
26 | LM71_L(all) 2/4 3.1 -0.1 -31.9 0.0 64.1 0.0
26 | stale 2/4 0.6 0.0 0.0 0.0 3.4 0.0
26 | bocne razy +Y(all) 2/4 1.4 7.6 6.2 -1.6 5.6 -11.9

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
26 | vietor na pozdlzniky +Y | 2/4 1.2 -0.6 0.3 0.0 1.5 -0.5
26 | brzdne sily +X 2/4 5.1 0.0 6.6 0.0 0.5 0.0
26 | brzdne sily -X 2/4 -5.1 0.0 -6.6 0.0 -0.5 0.0
26 | rozjazdove sily +X 2/4 8.4 0.0 10.8 0.0 0.9 0.0
26 | rozjazdove sily -X 2/4 | Moment-y -8.4 0.0 -10.8 0.0 -0.9 0.0
26 | vietor na HN +Y 2/4 1.2 0.1 0.3 0.0 0.6 -0.1
26 | LM71_L(all) 2/4 6.6 -0.1 -67.2 0.0 135.0 -0.1
26 | stale 2/4 0.7 0.0 0.0 0.0 41 0.0
26 | bocne razy +Y(all) 2/4 1.6 8.8 7.2 -1.9 6.4 -13.8

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.6 0.0 0.0 0.0 35 0.0

LM71 -gril 15.7 4.3 -52.8 -0.9 139.1 -6.9

LM71—gr12 Moment-y 12.3 8.7 -54.6 -1.9 141.9 -13.8

vietor 1.8 -0.4 0.5 0.0 1.6 -0.5

suma 18.1 8.3 -52.3 -0.9 147.0 -7.4
Podélnik 2L
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
26 | vietor na pozdlzniky +Y | J[30] 1.0 -2.2 5.1 0.0 -1.1 0.8
26 | brzdne sily +X J[30] -5.0 0.0 5.7 0.0 0.1 0.0
26 | brzdne sily -X J[30] 5.0 0.0 -5.7 0.0 -0.1 0.0
26 | rozjazdove sily +X J[30] -8.2 0.0 9.3 0.0 0.2 0.0
26 | rozjazdove sily -X J[30]| Shear-z 8.2 0.0 -9.3 0.0 -0.2 0.0
26 | vietor na HN +Y J[30] 1.0 0.1 0.3 0.0 0.3 -0.2
26 | LM71_L(all) J[30] 4.0 0.0 126.3 0.0 6.0 0.0
26 | stale J[30] 0.6 0.0 3.0 0.0 2.1 0.0
26 | bocne razy +Y(all) J[30] 1.4 -29.9 11.4 33 -1.6 7.6

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
26 | vietor na pozdlzniky +Y | J[30] 1.2 -2.5 5.9 0.0 -1.3 0.9
26 | brzdne sily +X J[30] -5.8 0.0 6.6 0.0 0.2 0.0
26 | brzdne sily -X J[30] 5.8 0.0 -6.6 0.0 -0.2 0.0
26 | rozjazdove sily +X J[30] -9.5 0.0 10.8 0.0 0.2 0.0
26 | rozjazdove sily -X J[30]| Shear-z 9.5 0.0 -10.8 0.0 -0.2 0.0
26 | vietor na HN +Y J[30] 1.2 0.1 0.3 0.0 0.3 -0.2
26 | LM71_L(all) J[30] 8.3 -0.1 265.8 0.0 12.6 0.0
26 | stale J[30] 0.7 0.0 3.6 0.0 2.5 0.0
26 | bocne razy +Y(all) J[30] 1.6 -34.7 13.2 3.8 -1.9 8.8

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.6 0.0 3.1 0.0 2.1 0.0
LM71 -gril -0.3 -17.4 283.3 1.9 119 4.4
LM71—gr12 Shear-z 5.2 -34.8 284.5 3.7 10.9 8.8
vietor 1.8 -1.8 4.6 0.0 -0.7 0.5
suma 7.5 -19.2 292.2 3.7 13.3 9.3

Podélnik 2L _smyk
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
27 | vietor na pozdlzniky +Y | 2/4 1.3 0.3 -0.2 0.0 1.2 -0.3
27 | brzdne sily +X 2/4 1.8 0.0 5.4 0.0 0.1 0.0
27 | brzdne sily -X 2/4 -1.8 0.0 -5.4 0.0 -0.1 0.0
27 | rozjazdove sily +X 2/4 2.9 0.0 8.8 0.0 0.1 0.0
27 | rozjazdove sily -X 2/4 | Moment-y -2.9 0.0 -8.8 0.0 -0.1 0.0
27 | vietor na HN +Y 2/4 1.3 0.0 -0.3 0.0 0.5 -0.1
27 | LM71_L(all) 2/4 4.1 0.1 -37.2 0.0 65.0 0.0
27 | stale 2/4 0.7 0.0 -0.3 0.0 3.7 0.0
27 | bocne razy +Y(all) 2/4 2.1 14.9 45 -1.6 5.4 -11.5

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
27 | vietor na pozdlzniky +Y | 2/4 1.5 0.4 -0.3 0.0 14 -0.3
27 | brzdne sily +X 2/4 2.0 0.0 6.2 0.0 0.1 0.0
27 | brzdne sily -X 2/4 -2.0 0.0 -6.2 0.0 -0.1 0.0
27 | rozjazdove sily +X 2/4 34 0.0 10.2 0.0 0.2 0.0
27 | rozjazdove sily -X 2/4 | Moment-y -3.4 0.0 -10.2 0.0 -0.2 0.0
27 | vietor na HN +Y 2/4 1.5 0.0 -0.3 0.0 0.6 -0.2
27 | LM71_L(all) 2/4 8.6 0.3 -78.2 0.0 136.9 -0.1
27 | stale 2/4 0.8 0.0 -0.4 0.0 45 0.0
27 | bocne razy +Y(all) 2/4 2.4 17.2 5.2 -1.9 6.3 -13.4

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.7 0.0 -0.3 0.0 3.8 0.0

LM71 - gri1 13.2 8.9 -65.4 -0.9 140.2 -6.8

LM71—gr12 Moment-y 12.7 17.5 -67.9 -1.9 143.3 -13.4

vietor 2.2 0.3 -0.4 0.0 1.5 -0.3

suma 16.1 17.8 -66.1 -0.9 148.6 7.1
Podélnik 3L
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) [ Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
27 | vietor na pozdlzniky +Y | 1[30] 1.3 2.0 -5.1 0.0 -1.1 0.8
27 | brzdne sily +X 1[30] 11.1 0.0 5.4 0.0 0.1 0.0
27 | brzdne sily -X 1[30] -11.1 0.0 -5.4 0.0 -0.1 0.0
27 | rozjazdove sily +X 1[30] 18.3 0.0 8.8 0.0 0.2 0.0
27 | rozjazdove sily -X I[30]| Shear-z -18.3 0.0 -8.8 0.0 -0.2 0.0
27 | vietor na HN +Y 1[30] 1.3 0.0 -0.3 0.0 0.3 -0.2
27 [ LM71_L(all) 1[30] 3.9 0.1 -126.9 0.0 6.2 0.0
27 | stale 1[30] 0.7 0.0 -3.4 0.0 2.1 0.0
27 | bocne razy +Y(all) 1[30] 2.1 27.4 -11.2 -3.3 -1.5 5.6

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) [ Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
27 | vietor na pozdlzniky +Y | 1[30] 1.5 2.3 -5.8 0.0 -1.3 0.9
27 | brzdne sily +X 1[30] 12.9 0.0 6.2 0.0 0.2 0.0
27 | brzdne sily -X 1[30] -12.9 0.0 -6.2 0.0 -0.2 0.0
27 | rozjazdove sily +X 1[30] 21.2 0.0 10.2 0.0 0.2 0.0
27 | rozjazdove sily -X I[30]| Shear-z -21.2 0.0 -10.2 0.0 -0.2 0.0
27 | vietor na HN +Y 1[30] 1.5 0.0 -0.3 0.0 0.3 -0.2
27 | LM71_L(all) 1[30] 8.1 0.2 -267.2 0.0 12.9 0.1
27 | stale 1[30] 0.8 0.0 -4.0 0.0 2.5 0.0
27 | bocne razy +Y(all) 1[30] 2.4 31.7 -13.0 -3.8 -1.8 6.5

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) [ Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.7 0.0 -3.4 0.0 2.1 0.0
LM71 -gril -11.8 16.0 -283.9 -1.9 11.8 3.3
LM71—gr12 Shear-z 0.0 319 -285.3 -3.7 11.1 6.6
vietor 2.2 1.7 -4.6 0.0 -0.7 0.5
suma 2.9 33.6 -291.9 -1.9 13.2 7.1

Podélnik 3L _smyk
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
28 | vietor na pozdlzniky +Y | 2/4 1.3 -0.3 0.2 0.0 1.2 -0.3
28| brzdne sily +X 2/4 -0.9 0.0 5.5 0.0 -0.1 0.0
28 | brzdne sily -X 2/4 0.9 0.0 -5.5 0.0 0.1 0.0
28 | rozjazdove sily +X 2/4 -1.6 0.0 9.0 0.0 -0.2 0.0
28 | rozjazdove sily -X 2/4 | Moment-y 1.6 0.0 -9.0 0.0 0.2 0.0
28 | vietor na HN +Y 2/4 1.3 0.0 0.3 0.0 0.5 -0.1
28 | LM71_L(all) 2/4 4.0 -0.1 37.2 0.0 65.0 0.0
28 | stale 2/4 0.7 0.0 0.3 0.0 3.7 0.0
28 | bocne razy +Y(all) 2/4 2.1 10.1 6.0 -1.6 5.4 -11.5

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
28 | vietor na pozdlzniky +Y | 2/4 1.5 -0.4 0.3 0.0 1.4 -0.3
28| brzdne sily +X 2/4 -1.1 0.0 6.3 0.0 -0.1 0.0
28| brzdne sily -X 2/4 1.1 0.0 -6.3 0.0 0.1 0.0
28 | rozjazdove sily +X 2/4 -1.8 0.0 10.4 0.0 -0.2 0.0
28 | rozjazdove sily -X 2/4 | Moment-y 1.8 0.0 -10.4 0.0 0.2 0.0
28 | vietor na HN +Y 2/4 1.5 0.0 0.3 0.0 0.6 -0.2
28 | LM71_L(all) 2/4 8.4 -0.3 78.2 0.0 136.9 -0.1
28 | stale 2/4 0.8 0.0 0.4 0.0 45 0.0
28 | bocne razy +Y(all) 2/4 2.4 11.8 7.0 -1.9 6.3 -13.4

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.7 0.0 0.3 0.0 3.8 0.0

LM71 -gril 11.4 5.6 71.3 -1.0 140.3 -6.8

LM71—gr12 Moment-y 11.7 11.5 80.0 -1.9 143.3 -13.4

vietor 2.2 -0.3 0.4 0.0 1.5 -0.3

suma 14.6 11.2 80.7 -1.0 148.6 7.1
Podélnik 4L
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charakteristicke hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
28 | vietor na pozdlzniky +Y | J[32] 1.3 -2.0 5.1 0.0 -1.1 0.8
28 | brzdne sily +X J[32] -10.3 0.0 5.5 0.0 -0.3 0.0
28 | brzdne sily -X J[32] 10.3 0.0 -5.5 0.0 0.3 0.0
28 | rozjazdove sily +X J[32] -16.9 0.0 9.0 0.0 -0.4 0.0
28 | rozjazdove sily -X J[32]| Shear-z 16.9 0.0 -9.0 0.0 0.4 0.0
28 | vietor na HN +Y J[32] 1.3 0.0 0.3 0.0 0.3 -0.2
28 | LM71_L(all) J[32] 4.0 -0.1 126.9 0.0 6.2 0.0
28 | stale J[32] 0.7 0.0 34 0.0 2.1 0.0
28 | bocne razy +Y(all) J[32] 2.1 -27.4 11.2 33 -1.5 5.6

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
28 | vietor na pozdlzniky +Y | J[32] 1.5 -2.3 5.8 0.0 -1.3 0.9
28 | brzdne sily +X J[32] -11.9 0.0 6.3 0.0 -0.3 0.0
28 | brzdne sily -X J[32] 11.9 0.0 -6.3 0.0 0.3 0.0
28 | rozjazdove sily +X J[32] -19.7 0.0 104 0.0 -0.5 0.0
28 | rozjazdove sily -X J[32]| Shear-z 19.7 0.0 -10.4 0.0 0.5 0.0
28 | vietor na HN +Y J[32] 1.5 0.0 0.3 0.0 0.3 -0.2
28 | LM71_L(all) J[32] 8.4 -0.2 267.2 0.0 12.9 0.1
28 | stale J[32] 0.8 0.0 4.0 0.0 2.5 0.0
28 | bocne razy +Y(all) J[32] 2.4 -31.7 13.0 3.8 -1.8 6.5

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.7 0.0 34 0.0 2.1 0.0
LM71 -gril -10.0 -16.0 284.1 1.9 11.6 3.3
LM71—gr12 Shear-z 1.0 -31.9 285.4 3.7 10.9 6.6
vietor 2.2 -1.7 4.6 0.0 -0.7 0.5
suma 3.9 -17.7 293.4 3.7 13.0 7.1

Podélnik 4L _smyk
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charakteristicke hodnoty

Podélnik 1L _prechodnost C3/60

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.6 0.1 0.4 0.0 1.9 -0.8
25 | C3_brzdne sily +X 2/4 5.5 0.0 3.9 0.0 0.3 0.0
25 | C3_brzdne sily -X 2/4 -5.5 0.0 -3.9 0.0 -0.3 0.0
25 | C3_rozjazdove sily +X 2/4 9.1 0.0 6.4 0.0 0.5 0.0
25 | C3_rozjazdove sily -X 2/4 Moment-y -9.1 0.0 -6.4 0.0 -0.5 0.0
25 | vietor na HN +Y 2/4 0.6 0.0 -0.5 0.0 0.4 0.0
25 | C3_L(all) 2/4 0.1 0.0 18.0 0.0 37.8 0.0
25 | stale 2/4 0.3 0.0 -1.1 0.0 2.4 0.0
25 | C3_bocne razy +Y(all) | 2/4 0.3 -9.9 4.2 1.3 5.0 -12.2

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.7 0.1 0.4 0.0 2.1 -0.9
25 | C3_brzdne sily +X 2/4 6.4 0.0 4.5 0.0 0.4 0.0
25 | C3_brzdne sily -X 2/4 -6.4 0.0 -4.5 0.0 -0.4 0.0
25 | C3_rozjazdove sily +X 2/4 10.6 0.0 7.4 0.0 0.6 0.0
25 | C3_rozjazdove sily -X 2/4 Moment-y -10.6 0.0 -7.4 0.0 -0.6 0.0
25 | vietor na HN +Y 2/4 0.7 0.0 -0.5 0.0 0.5 0.0
25 | C3_L(all) 2/4 0.2 0.0 28.5 0.0 60.0 0.0
25 | stale 2/4 0.4 0.0 -1.4 0.0 2.9 0.0
25 | C3_bocne razy +Y(all) | 2/4 0.3 -11.4 49 1.5 5.8 -14.1

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.3 0.0 -1.2 0.0 2.4 0.0
C3_60-grll 11.0 5.7 38.4 0.8 63.5 7.1
C3_60—gri12 Moment-y 5.9 -11.4 37.2 1.5 66.1 -14.1
vietor 1.0 0.1 -0.1 0.0 1.9 -0.7
suma 12.3 -5.6 37.2 15 70.5 -7.8
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charakteristicke hodnoty

Podélnik 1L _prechodnost B2/40

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.6 0.1 0.4 0.0 1.9 -0.8
25 | B2_brzdne sily +X 2/4 5.0 0.0 3.5 0.0 0.3 0.0
25 | B2_brzdne sily -X 2/4 -5.0 0.0 -3.5 0.0 -0.3 0.0
25 | B2_rozjazdove sily +X | 2/4 9.1 0.0 6.4 0.0 0.5 0.0
25 | B2_rozjazdove sily -X 2/4 Moment-y -9.1 0.0 -6.4 0.0 -0.5 0.0
25 | vietor na HN +Y 2/4 0.6 0.0 -0.5 0.0 0.4 0.0
25 | B2_L(all) 2/4 0.0 0.0 15.8 0.0 34.3 0.0
25 | stale 2/4 0.3 0.0 -1.1 0.0 2.4 0.0
25 | B2_bocne razy +Y(all) | 2/4 0.3 -8.9 3.8 1.2 4.5 -11.0

navrhove hodnoty

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
25 | vietor na pozdlzniky +Y | 2/4 0.7 0.1 0.4 0.0 2.1 -0.9
25 | B2_brzdne sily +X 2/4 5.8 0.0 4.1 0.0 0.3 0.0
25 | B2_brzdne sily -X 2/4 -5.8 0.0 -4.1 0.0 -0.3 0.0
25 | B2_rozjazdove sily +X | 2/4 10.6 0.0 7.4 0.0 0.6 0.0
25 | B2_rozjazdove sily -X 2/4 Moment-y -10.6 0.0 -7.4 0.0 -0.6 0.0
25 | vietor na HN +Y 2/4 0.7 0.0 -0.5 0.0 0.5 0.0
25 | B2_L(all) 2/4 0.0 0.0 22.7 0.0 49.4 0.0
25 | stale 2/4 0.4 0.0 -1.4 0.0 2.9 0.0
25 | B2_bocne razy +Y(all) | 2/4 0.3 -10.3 4.4 1.4 5.3 -12.7

kombinacia 6.10b

Elem | Load Part | Component | Axial (kN) | Shear-y (kN) | Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)

stale 0.3 0.0 -1.2 0.0 2.4 0.0
B2 40-gril 10.7 -5.2 32.3 0.7 52.6 -6.4
B2 40-grl2 Moment-y 5.6 -10.3 30.8 1.4 54.9 -12.7
vietor 1.0 0.1 -0.1 0.0 1.9 -0.7
suma 12.0 -5.1 31.1 1.4 59.3 -7.1
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charakteristicke hodnoty

Pricnik 4

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
vietor na pozdlzniky Moment-
41| +Y 2/4 y 0.0 -0.1 -5.9 0.0 0.0 0.0
Moment-
41 | brzdne sily +X 2/4 y 0.2 0.0 0.0 0.0 -0.2 3.8
Moment-
41 | brzdne sily -X 2/4 y -0.2 0.0 0.0 0.0 0.2 -3.8
Moment-
41 | rozjazdove sily +X 2/4 y 0.3 0.0 0.0 0.0 -0.3 6.2
polovica Moment-
rozpatia 41 | rozjazdove sily -X 2/4 y -0.3 0.0 0.0 0.0 0.3 -6.2
Moment-
41 | vietor na HN +Y 2/4 y -0.1 0.0 0.0 0.0 -0.6 0.0
Moment-
41| LM71_L(all) 2/4 y 4.5 0.0 -9.7 0.0 188.6 0.0
Moment-
41 | stale 2/4 y 0.4 0.0 0.0 0.0 10.9 0.0
Moment-
41 | bocne razy +Y(all) 2/4 y 0.0 -5.2 -6.7 0.0 0.3 0.0
vietor na pozdlzniky Moment-
41| +Y 1[45] y 0.0 -0.1 -5.9 0.0 -5.3 0.0
Moment-
41 | brzdne sily +X 1[45] y 0.2 0.0 0.0 0.0 -0.2 3.8
Moment-
pravy 41 | brzdne sily -X 1[45] y -0.2 0.0 0.0 0.0 0.2 -3.8
pozdlznik Moment-
41 | rozjazdove sily +X 1[45] y 0.3 0.0 0.0 0.0 -0.3 6.2
Moment-
41 | rozjazdove sily -X 1[45] y -0.3 0.0 0.0 0.0 0.3 -6.2
Moment-
41 |vietor na HN +Y 1[45] y -0.1 0.0 0.0 0.0 -0.6 0.0
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Moment-
41| LM71_L(all) 1[45] y 4.5 0.0 -9.5 0.0 180.0 0.0
Moment-
41 | stale 1[45] y 0.4 0.0 -1.2 0.0 10.4 0.0
Moment-
41 | bocne razy +Y(all) 1[45] y 0.0 -5.2 -6.7 0.0 -5.7 -4.6
vietor na pozdlzniky Moment-
41| +Y J[52] y 0.0 -0.1 -5.9 0.0 5.3 0.0
Moment-
41 | brzdne sily +X J[52] y 0.2 0.0 0.0 0.0 -0.2 3.8
Moment-
41 | brzdne sily -X J[52] y -0.2 0.0 0.0 0.0 0.2 -3.8
Moment-
41 | rozjazdove sily +X J[52] y 0.3 0.0 0.0 0.0 -0.3 6.2
lavy Moment-
pozdlznik | 41 |rozjazdove sily -X J[52] y -0.3 0.0 0.0 0.0 0.3 -6.2
Moment-
41 | vietor na HN +Y J[52] y -0.1 0.0 0.0 0.0 -0.6 0.0
Moment-
41| LM71_L(all) J[52] y 4.5 0.0 -9.9 0.0 197.5 0.0
Moment-
41 | stale J[52] y 0.4 0.0 1.2 0.0 10.4 0.0
Moment-
41 | bocne razy +Y(all) J[52] y 0.0 -5.2 -6.7 0.0 6.3 4.6
vietor na pozdlzniky
48| +Y J[59] Shear-z -2.4 -0.1 3.4 0.0 0.6 0.1
48 | brzdne sily +X J[59] Shear-z 0.1 18.8 -0.1 0.0 0.0 -14.1
48 | brzdne sily -X J[59] Shear-z -0.1 -18.8 0.1 0.0 0.0 14.1
) 48 | rozjazdove sily +X J[59] Shear-z 0.2 30.9 -0.2 0.0 -0.1 -23.2
koniec T o sjazdove sily -X J[59] Shear-z -0.2 -30.9 0.2 0.0 0.1 23.2
48 |vietor na HN +Y J[59] Shear-z 0.2 -0.1 -0.4 0.0 0.0 0.1
48 | LM71_L(all) J[59] Shear-z 3.0 0.2 146.0 0.0 -1.1 -0.2
48 | stale J[59] Shear-z 0.3 0.0 8.8 0.0 -0.1 0.0
48 | bocne razy +Y(all) J[59] Shear-z -18.4 -5.2 3.5 0.0 4.3 2.9
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Kombinacia 6.10b -

EG*yG*Gk+yQ*grLM71+yQ*0,W*Wk

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
Moment-
41 | stale 2/4 y 0.4 0.0 0.0 0.0 11.1 0.0
Moment-
41 |LM71-grll 2/4 y 7.4 -3.0 -20.8 0.0 328.6 -7.2
polovica Moment-
rozpatia 41| LM71-gr12 2/4 y 7.6 -5.9 -24.7 0.0 328.6 -3.6
Moment-
41 | vietor 2/4 y 0.0 0.0 -5.1 0.0 -0.6 0.0
Moment-
41 |suma 2/4 y 8.0 -3.0 -25.9 0.0 339.2 -3.6
Moment-
41 | stale 1[45] y 0.4 0.0 -1.2 0.0 10.6 0.0
Moment-
41 |LM71-grll 1[45] y 7.4 -3.0 -20.4 0.0 310.1 -9.8
pravy Moment-
pozdlznik | 41 |LM71-gr12 1[45] y 7.6 -6.0 -24.3 0.0 306.6 -8.9
Moment-
41 | vietor 1[45] y 0.0 0.0 -5.1 0.0 -5.1 0.0
Moment-
41 |suma 1[45] y 8.0 -3.0 -26.7 0.0 315.5 -8.9
Moment-
41 | stale J[52] y 0.4 0.0 1.2 0.0 10.6 0.0
Moment-
41| LM71-grll J[52] y 7.4 -3.0 -21.1 0.0 347.5 -4.5
lavy Moment-
pozdlznik | 41 |rozjazdove sily -X *0,5 | J[52] y -0.2 0.0 0.0 0.0 0.2 -3.6
Moment-
41 | bocne razy +Y(all) J[52] y 0.0 -6.0 -7.8 0.0 7.3 5.4
Moment-
41| LM71-grl2 J[52] y 7.8 0.0 -17.2 0.0 3435 -0.1
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Moment-
41 | vietor J[52] y 0.0 0.0 -5.1 0.0 4.0 0.0
Moment-
41 | suma J[52] y 8.0 -6.0 -28.9 0.0 369.5 1.8
48 | stale J[59] Shear-z 0.3 0.0 9.0 0.0 -0.1 0.0
48 | LM71-gr11l J[59] Shear-z -5.6 -38.4 256.1 0.0 0.7 28.1
rozjazdove sily -X *
) 48(0,5 J[59] Shear-z -0.1 -17.9 0.1 0.0 0.0 13.4
koniec 7 8T oene razy +Y(all) J[59] Shear-z | -21.4 -6.1 4.1 0.0 5.0 3.3
48 |LM71-gr12 J[59] Shear-z 5.3 0.4 253.9 0.0 -1.9 -0.4
48 | vietor J[59] Shear-z -2.1 -0.1 2.6 0.0 0.5 0.1
48 | suma J[59] Shear-z 3.5 0.4 271.8 0.0 5.5 28.2
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charakteristicke hodnoty

Pricnik 5

Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
Elem | Load Part |nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
vietor na pozdlzniky Moment-
42 | +Y 2/4 |y -1.6 0.2 -5.0 0.0 -0.1 0.0
Moment-
42 | brzdne sily +X 2/4 |y -1.4 0.0 0.0 0.0 -0.5 21.7
Moment-
42 | brzdne sily -X 2/4 |y 1.3 0.0 0.0 0.0 0.5 -21.7
Moment-
4?2 | rozjazdove sily +X 2/4 |y -2.2 0.0 0.0 0.0 -0.8 35.7
polovica Moment-
rozpatia 42 | rozjazdove sily -X 2/4 |y 2.2 0.0 0.0 0.0 0.8 -35.7
Moment-
4?2 |vietor na HN +Y 2/4 |y -7.4 0.2 0.0 0.0 -1.0 0.0
Moment-
42 | LM71_L(max) 2/4 |y -72.3 0.1 -12.0 0.0 187.4 -1.2
Moment-
42 | stale 2/4 |y -7.5 0.0 0.0 0.0 10.7 -0.2
Moment-
42 | bocne razy +Y(all) 2/4 |y 0.0 0.0 3.9 0.0 0.5 0.0
vietor na pozdlzniky Moment-
42 | +Y I[46] |y -1.6 0.2 -5.0 0.0 -4.6 0.1
Moment-
42 | brzdne sily +X 1[46] |y -1.4 0.0 0.0 0.0 -0.5 21.7
Moment-
pravy 42 | brzdne sily -X 1[46] |y 1.3 0.0 0.0 0.0 0.5 -21.7
pozdlznik Moment-
4?2 | rozjazdove sily +X 1[46] |y -2.2 0.0 0.0 0.0 -0.8 35.7
Moment-
42 | rozjazdove sily -X 1[46] |y 2.2 0.0 0.0 0.0 0.8 -35.7
Moment-
4?2 |vietor na HN +Y 1[46] |y -7.4 0.2 0.0 0.0 -1.1 0.1
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Moment-

42 | LM71_L(max) 1[46] |y -72.6 0.1 -11.9 0.0 176.6 -1.1
Moment-
42 | stale 1[46] |y -7.5 0.0 -1.2 0.0 10.2 -0.2
Moment-
42 | bocne razy +Y(all) 1[46] |y 0.0 0.0 3.9 0.0 4.0 0.0
vietor na pozdlzniky Moment-
42 | +Y J[53] |y -1.6 0.2 -5.0 0.0 4.4 -0.1
Moment-
42 | brzdne sily +X J[53] |y -1.4 0.0 0.0 0.0 -0.5 21.7
Moment-
4?2 | brzdne sily -X JI53] |y 1.3 0.0 0.0 0.0 0.5 -21.7
Moment-
42 | rozjazdove sily +X JI53] |y -2.2 0.0 0.0 0.0 -0.8 35.7
lavy Moment-
pozdlznik 42 | rozjazdove sily -X J[53] |y 2.2 0.0 0.0 0.0 0.8 -35.7
Moment-
42 | vietor na HN +Y J[53] |y -7.4 0.2 0.0 0.0 -1.0 -0.1
Moment-
42 | LM71_L(max) J[53] |y -72.4 0.1 -12.1 0.0 198.2 -1.3
Moment-
42 | stale J[53] |y -7.5 0.0 1.2 0.0 10.2 -0.2
Moment-
42 | bocne razy -Y(all) J[53] |y 0.0 0.0 -3.9 0.0 3.0 0.0
vietor na pozdlzniky
49 | +Y J[60] | Shear-z -5.8 -0.1 5.2 0.0 -2.8 0.0
49 | brzdne sily +X J[60] | Shear-z -1.4 16.0 -0.1 0.0 -0.3 0.0
49 | brzdne sily -X J[60] | Shear-z 1.4 -16.0 0.1 0.0 0.3 0.0
) 49 | rozjazdove sily +X J[60] | Shear-z -2.2 26.3 -0.2 0.0 -0.6 0.0
koniec 49 | rozjazdove sily -X J[60] | Shear-z 2.2 -26.3 0.2 0.0 0.6 0.0
49 | vietor na HN +Y J[60] | Shear-z -7.3 -0.1 0.5 0.0 -1.7 0.0
49 | LM71_L(max) J[60] | Shear-z -74.4 -1.0 159.4 0.0 -18.8 0.0
49 | stale J[60] | Shear-z -7.5 -0.1 9.7 0.0 -1.5 0.0
49 | bocne razy +Y(all) J[60] | Shear-z -34.2 -0.1 12.3 0.0 -13.8 0.0
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Kombinacia 6.10b -
EG*YG*Gk+yQ*grLM71+yQ*0,W*Wk

Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
Elem | Load Part |nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
Moment-
42 | stale 2/4 |y -7.6 0.0 0.0 0.0 10.9 -0.2
Moment-
42 |LM71-grll 2/4 |y -123.2 0.2 -18.7 0.0 327.1 -43.5
polovica Moment-
rozpatia 42 | LM71-gr12 2/4 |y -124.5 0.3 -16.4 0.0 326.9 -22.8
Moment-
42 | vietor 2/4 |y -1.4 0.1 -4.3 0.0 -1.0 0.0
Moment-
42 | suma 2/4 |y -132.3 0.4 -20.7 0.0 337.0 -23.0
Moment-
42 | stale I[46] |y -7.6 0.0 -1.2 0.0 10.4 -0.2
Moment-
42 |LM71-grll I[46] |y -123.6 0.2 -18.5 0.0 310.4 -43.3
pravy Moment-
pozdlznik 42 | LM71-grl2 1[46] |y -124.9 0.3 -16.2 0.0 312.2 -22.6
Moment-
42 | vietor 1[46] |y -1.4 0.1 -4.3 0.0 -4.9 0.1
Moment-
42 | suma 1[46] |y -132.7 0.4 -21.7 0.0 317.7 -22.7
Moment-
42 | stale J[53] |y -7.6 0.0 1.2 0.0 10.4 -0.2
Moment-
42 | LM71-grll J[53] |y -125.9 0.2 -21.1 0.0 344.8 -2.3
lavy Moment-
pozdlznik 4?2 | rozjazdove sily -X J[53] |y 2.6 0.0 0.0 0.0 0.9 -41.4
Moment-
42 | bocne razy -Y(all) JI53] |y 0.0 0.0 -2.3 0.0 1.8 0.0
Moment-
42 | LM71-grl2 J[53] |y -125.9 0.2 -21.1 0.0 344.8 -2.3
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Moment-

42 | vietor J[53] |y -1.4 0.1 -4.3 0.0 2.9 -0.1
Moment-
42 | suma JI53] |y -132.4 0.3 -26.5 0.0 360.8 -44.0
49 | stale J[60] | Shear-z -7.6 -0.1 9.9 0.0 -1.5 0.0
49 |LM71-grll J[60] | Shear-z -146.6 -32.3 284.6 0.0 -40.0 0.0
49 | rozjazdove sily -X J[60] 1.3 -15.2 0.1 0.0 0.3 0.0
koniec 49 | bocne razy +Y(all) J[60] -39.7 -0.1 14.3 0.0 -16.0 0.0
49 |LM71-grl2 ][60] | Shear-z -129.4 -1.7 277.2 0.0 -32.7 0.0
49 | vietor J[60] | Shear-z -5.0 -0.1 4.9 0.0 -2.4 0.0
49 | suma J[60] | Shear-z -11.3 -0.3 313.8 0.0 -3.6 0.0
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charakteristicke hodnoty

Pricnik 6

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
vietor na pozdlzniky Moment-
43| +Y 2/4 y 0.1 0.3 -6.4 0.0 -0.6 0.0
Moment-
43 | brzdne sily +X 2/4 y 0.0 0.0 0.0 0.0 0.9 21.7
Moment-
43 | brzdne sily -X 2/4 y 0.0 0.0 0.0 0.0 -0.9 -21.7
Moment-
43 | rozjazdove sily +X 2/4 y 0.0 0.0 0.0 0.0 1.5 35.6
polovica Moment-
rozpatia 43 | rozjazdove sily -X 2/4 y 0.0 0.0 0.0 0.0 -1.5 -35.6
Moment-
43 | vietor na HN +Y 2/4 y 0.0 0.3 0.0 0.0 -1.0 0.0
Moment-
43 | LM71_L(all) 2/4 y 1.2 0.2 -12.2 0.0 180.8 -1.7
Moment-
43 | stale 2/4 y 0.1 0.0 0.0 0.0 10.3 -0.3
Moment-
43 | bocne razy +Y(all) 2/4 y 0.3 0.1 -8.2 0.0 -1.6 0.0
vietor na pozdlzniky Moment-
43| +Y 1[47] y 0.1 0.3 -6.4 0.0 -6.3 0.2
Moment-
43 | brzdne sily +X 1[47] y 0.0 0.0 0.0 0.0 0.9 21.7
Moment-
pravy 43 | brzdne sily -X 1[47] y 0.0 0.0 0.0 0.0 -0.9 -21.7
pozdlznik Moment-
43 | rozjazdove sily +X 1[47] y 0.0 0.0 0.0 0.0 1.5 35.6
Moment-
43 | rozjazdove sily -X 1[47] y 0.0 0.0 0.0 0.0 -1.5 -35.6
Moment-
43 |vietor na HN +Y 1[47] y 0.0 0.3 0.0 0.0 -1.0 0.2
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Moment-
43 | LM71_L(all) 1[47] y 1.3 0.3 -10.7 0.0 170.3 -1.4
Moment-
43 | stale 1[47] y 0.1 0.0 -1.2 0.0 9.8 -0.3
Moment-
43 | bocne razy +Y(all) 1[47] y 0.3 0.1 -8.2 0.0 -9.0 0.1
vietor na pozdlzniky Moment-
43| +Y J[54] y 0.1 0.3 -6.4 0.0 5.2 -0.2
Moment-
43 | brzdne sily +X J[54] y 0.0 0.0 0.0 0.0 0.9 21.7
Moment-
43 | brzdne sily -X J[54] y 0.0 0.0 0.0 0.0 -0.9 -21.7
Moment-
43 | rozjazdove sily +X J[54] y 0.0 0.0 0.0 0.0 1.5 35.6
lavy Moment-
pozdlznik | 43 |rozjazdove sily -X J[54] y 0.0 0.0 0.0 0.0 -1.5 -35.6
Moment-
43 | vietor na HN +Y J[54] y 0.0 0.3 0.0 0.0 -1.0 -0.2
Moment-
43 | LM71_L(all) J[54] y 1.3 0.1 -14.0 0.0 192.3 -1.7
Moment-
43 | stale J[54] y 0.1 0.0 1.2 0.0 9.8 -0.3
Moment-
43 | bocne razy +Y(all) J[54] y 0.3 0.1 -8.2 0.0 5.8 -0.1
vietor na pozdlzniky
50 | +Y J[61] Shear-z -2.6 -0.2 3.3 0.0 0.6 0.0
50 | brzdne sily +X J[61] Shear-z 0.0 15.9 0.7 0.0 0.0 0.0
50 | brzdne sily -X J[61] Shear-z 0.0 -15.9 -0.7 0.0 0.0 0.0
) 50 | rozjazdove sily +X J[61] Shear-z 0.0 26.2 1.1 0.0 0.0 0.0
koniec 70T iazdove sily -X J[61] Shear-z 0.0 -26.2 1.1 0.0 0.0 0.0
50 | vietor na HN +Y J[61] Shear-z 0.0 -0.2 -0.7 0.0 0.0 0.0
50| LM71_L(all) J[61] Shear-z 1.4 -1.3 141.8 0.0 -0.5 0.0
50 | stale J[61] Shear-z 0.1 -0.2 8.3 0.0 0.0 0.0
50 | bocne razy +Y(all) J[61] Shear-z -19.2 -0.2 2.4 0.0 4.5 0.0
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Kombinacia 6.10b -

EG*yG*Gk+yQ*grLM71+yQ*0,W*Wk

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
Moment-
43 | stale 2/4 y 0.1 0.0 0.0 0.0 10.5 -0.3
Moment-
43 | LM71-grll 2/4 y 2.2 0.4 -25.9 0.0 311.7 -44.2
polovica Moment-
rozpatia 43 | LM71-gr12 2/4 y 2.4 0.4 -30.6 0.0 311.7 -23.5
Moment-
43 | vietor 2/4 y 0.0 0.2 -5.5 0.0 -1.3 0.0
Moment-
43 | suma 2/4 y 2.5 0.7 -31.4 0.0 320.9 -23.9
Moment-
43 | stale 1[47] y 0.1 0.0 -1.2 0.0 10.0 -0.3
Moment-
43 | LM71-grll 1[47] y 2.4 0.6 -23.3 0.0 289.4 -43.7
pravy Moment-
pozdlznik | 43 |LM71-gr12 1[47] y 2.6 0.6 -28.0 0.0 285.0 -23.0
Moment-
43 | vietor 1[47] y 0.0 0.2 -5.5 0.0 -6.3 0.2
Moment-
43 | suma 1[47] y 2.7 0.9 -30.0 0.0 293.0 -23.1
Moment-
43 | stale J[54] y 0.1 0.0 1.2 0.0 10.0 -0.3
Moment-
43 | LM71-grll J[54] y 2.3 0.1 -24.3 0.0 334.6 -3.0
lavy Moment-
pozdlznik | 43 |rozjazdove sily -X J[54] y 0.0 0.0 0.0 0.0 -1.8 -41.3
Moment-
43 | bocne razy -Y(all) J[54] y 0.1 0.1 -4.7 0.0 3.3 -0.1
Moment-
43 | LM71-grl2 J[54] y 2.3 0.1 -24.3 0.0 334.6 -3.0
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Moment-

43 | vietor J[54] y 0.0 0.2 -5.5 0.0 3.6 -0.2
Moment-
43 | suma J[54] y 2.6 0.4 -33.4 0.0 349.8 -44.9
50 | stale J[61] Shear-z 0.1 -0.2 8.5 0.0 0.0 0.0
50| LM71-gr11 J[61] Shear-z -8.7 -32.7 246.8 0.0 1.7 0.0
50 | rozjazdove sily -X J[61] Shear-z 0.0 15.2 0.6 0.0 0.0 0.0
koniec 50 | bocne razy +Y(all) J[61] Shear-z -22.3 -0.2 2.8 0.0 5.2 0.0
50| LM71-gr12 J[61] Shear-z 2.5 -2.2 246.7 0.0 -0.9 0.0
50 | vietor J[61] Shear-z -2.3 -0.1 2.3 0.0 0.5 0.0
50 | suma Jl61] Shear-z 0.3 14.8 261.0 0.0 5.7 0.0
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charakteristicke hodnoty

Pricnik 7

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
vietor na pozdlzniky Moment-
44| +Y 2/4 y 11.5 0.4 -4.8 0.0 -2.8 0.0
Moment-
44 | brzdne sily +X 2/4 y -0.5 0.0 -0.1 0.0 6.4 21.6
Moment-
44 | brzdne sily -X 2/4 y 0.5 0.0 0.1 0.0 -6.4 -21.6
Moment-
44 | rozjazdove sily +X 2/4 y -0.9 0.0 -0.1 0.0 10.5 35.5
polovica Moment-
rozpatia 44 | rozjazdove sily -X 2/4 y 0.9 0.0 0.1 0.0 -10.5 -35.5
Moment-
44 | vietor na HN +Y 2/4 y 8.6 0.4 -2.7 0.0 -3.5 0.0
Moment-
44 | LM71_L(all) 2/4 y -20.1 0.2 -8.4 0.0 146.0 -1.5
Moment-
44 | stale 2/4 y -3.3 0.0 0.0 0.0 8.5 -0.4
Moment-
44 | bocne razy -Y(all) 2/4 y -45.1 -0.2 9.7 0.0 9.8 0.0
vietor na pozdlzniky Moment-
44| +Y 1[48] y 11.5 0.4 -4.8 0.0 -7.1 0.3
Moment-
44 | brzdne sily +X 1[48] y -0.5 0.0 -0.1 0.0 6.3 21.6
Moment-
pravy 44 | brzdne sily -X 1[48] y 0.5 0.0 0.1 0.0 -6.3 -21.6
pozdlznik Moment-
44 | rozjazdove sily +X 1[48] y -0.9 0.0 -0.1 0.0 10.4 35.5
Moment-
44 | rozjazdove sily -X 1[48] y 0.9 0.0 0.1 0.0 -10.4 -35.5
Moment-
44 | vietor na HN +Y 1[48] y 8.6 0.4 -2.7 0.0 -5.9 0.3
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Moment-
44 | LM71_L(all) 1[48] y -22.0 0.4 -7.3 0.0 138.5 -1.3
Moment-
44 | stale 1[48] y -3.3 0.0 -1.2 0.0 8.0 -0.4
Moment-
44 | bocne razy -Y(all) 1[48] y -45.1 -0.2 9.7 0.0 18.5 -0.2
vietor na pozdlzniky Moment-
44 | +Y J[55] y 11.5 0.4 -4.8 0.0 1.5 -0.3
Moment-
44 | brzdne sily +X J[55] y -0.5 0.0 -0.1 0.0 6.4 21.6
Moment-
44 | brzdne sily -X J[55] y 0.5 0.0 0.1 0.0 -6.4 -21.6
Moment-
44 | rozjazdove sily +X J[55] y -0.9 0.0 -0.1 0.0 10.6 355
lavy Moment-
pozdlznik | 44 |rozjazdove sily -X J[55] y 0.9 0.0 0.1 0.0 -10.6 -35.5
Moment-
44 |vietor na HN +Y J[55] y 8.6 0.4 -2.7 0.0 -1.1 -0.3
Moment-
44 | LM71_L(all) J[55] y -21.0 0.0 -9.6 0.0 153.8 -1.6
Moment-
44 | stale J[55] y -3.3 0.0 1.2 0.0 8.0 -0.4
Moment-
44 | bocne razy -Y(all) J[55] y -36.6 -0.5 5.7 0.0 2.8 0.5
vietor na pozdlzniky -
51Y J[62] Shear-z -11.4 0.2 0.4 0.0 -2.3 0.0
51 | brzdne sily +X J[62] Shear-z -0.5 15.9 4.8 0.0 -0.1 0.0
51 | brzdne sily -X J[62] Shear-z 0.5 -15.9 -4.8 0.0 0.1 0.0
) 51 | rozjazdove sily +X J[62] Shear-z -0.9 26.1 8.0 0.0 -0.2 0.0
koniec 7oy T iazdove sily -X j[62] Shear-z 0.9 -26.1 -8.0 0.0 0.2 0.0
51 |vietor na HN -Y J[62] Shear-z -16.1 0.2 2.5 0.0 -3.9 0.0
51| LM71_L(all) J[62] Shear-z -23.3 -1.4 116.8 0.0 -5.4 0.0
51 | stale J[62] Shear-z -3.3 -0.3 7.3 0.0 -0.6 0.0
51 | bocne razy -Y(all) J[62] Shear-z -28.3 0.4 5.9 0.0 -7.8 0.0
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Kombinacia 6.10b -

EG*yG*Gk+yQ*grLM71+yQ*0,W*Wk

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m | Load Part nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
Moment-
44 | stale 2/4 y -3.4 0.0 0.0 0.0 8.6 -0.4
Moment-
44 | LM71-grll 2/4 y -71.9 0.3 -13.9 0.0 3325 -44.6
polovica Moment-
rozpatia 44 | LM71-grl2 2/4 y -98.6 0.2 -8.3 0.0 344.3 -24.1
Moment-
44 | vietor 2/4 y 9.9 0.3 -4.1 0.0 -5.4 0.0
Moment-
44 | suma 2/4 y -65.4 0.6 -12.4 0.0 347.5 -24.5
Moment-
44 | stale 1[48] y -3.4 0.0 -1.2 0.0 8.1 -0.4
Moment-
44 | LM71-grll 1[48] y -76.4 0.8 -11.2 0.0 320.4 -44.3
pravy Moment-
pozdlznik | 44 |LM71-gr12 1[48] y -103.0 0.7 -5.7 0.0 337.2 -23.8
Moment-
44 | vietor 1[48] y 9.9 0.3 -4.1 0.0 -11.2 0.3
Moment-
44 | suma 1[48] y -69.8 1.1 -11.0 -0.1 334.1 -23.9
Moment-
44 | stale J[55] y -3.4 0.0 1.2 0.0 8.1 -0.4
Moment-
44 | LM71-grll J[55] y -48.8 0.0 -22.2 0.0 357.2 -3.6
lavy Moment-
pozdlznik | 44 |rozjazdove sily -X J[55] y 1.0 0.0 0.1 0.0 -12.3 -41.1
Moment-
44 | bocne razy -Y(all) J[55] y -21.2 -0.3 3.3 0.0 1.6 0.3
Moment-
44 | LM71-grl2 J[55] y -48.8 0.0 -22.2 0.0 357.2 -3.6
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Moment-
44 | vietor J[55] y 9.9 0.3 -4.1 0.0 0.4 -0.3
Moment-
44 | suma J[55] y -62.5 0.0 -21.7 0.0 355.0 -45.2
51 | stale J[62] Shear-z -3.4 -0.3 7.4 0.0 -0.6 0.0
51| LM71-gr11 J[62] Shear-z -69.6 -33.3 271.3 0.0 -16.7 0.0
51 | rozjazdove sily +X J[62] Shear-z -1.0 30.3 9.2 0.0 -0.3 0.0
koniec 51 | bocne razy -Y(all) J[62] Shear-z -16.4 0.2 3.4 0.0 -4.5 0.0
51| LM71-gr12 J[62] Shear-z -54.2 -3.3 271.3 0.0 -12.4 0.0
51 | vietor J[62] Shear-z -9.8 0.2 2.4 0.0 -2.0 0.0
51 |suma J[62] Shear-z -14.2 30.2 293.8 0.0 -2.8 0.0
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charakteristicke hodnoty

Pricnik 5 prechodnost C3/60

Ele Compone | Axial Shear-y Shear-z Torsion Moment-y Moment-z
m Load Part | nt (kN) (kN) (kN) (kN*m) (kN*m) (kN*m)
vietor na Moment-
42 | pozdlzniky +Y 2/4 |y -1.6 0.2 -5.0 0.0 -0.1 0.0
Moment-
42 | C3_brzdne sily +X 2/4 |y -1.1 0.0 0.0 0.0 -0.4 17.3
Moment-
42 | C3_brzdne sily -X 2/4 |y 1.1 0.0 0.0 0.0 0.4 -17.3
C3_rozjazdove sily Moment-
42 | +X 2/4 |y -1.8 0.0 0.0 0.0 -0.7 28.6
polovica C3_rozjazdove sily - Moment-
rozpatia | 42 | X 2/4 |y 1.8 0.0 0.0 0.0 0.7 -28.6
Moment-
42 | vietor na HN +Y 2/4 |y -7.4 0.2 0.0 0.0 -1.0 0.0
Moment-
42 | C3_L(all) 2/4 |y -31.0 0.0 -1.7 0.0 115.0 -0.5
Moment-
42 | stale 2/4 |y -7.5 0.0 0.0 0.0 10.7 -0.2
C3_bocne razy Moment-
42 | +Y(all) 2/4 |y 0.0 0.0 3.1 0.0 0.4 0.0
vietor na I[46 | Moment-
42 | pozdlzniky +Y ] y -1.6 0.2 -5.0 0.0 -4.6 0.1
I[46 | Moment-
42 | C3_brzdne sily +X ] y -1.1 0.0 0.0 0.0 -0.4 17.3
I[46 | Moment-
pril‘{y 42 | C3_brzdnesily-X | ] y 1.1 0.0 0.0 0.0 0.4 -17.3
poz.k zn C3_rozjazdove sily I[46 | Moment-
! 42 | +X 1y 1.8 0.0 0.0 0.0 0.7 28.6
C3_rozjazdove sily - | I[46 | Moment-
42 | X ] y 1.8 0.0 0.0 0.0 0.7 -28.6
I[46 | Moment-
42 | vietor na HN +Y ] y -7.4 0.2 0.0 0.0 -1.1 0.1
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I[46 | Moment-
42 | C3_L(all) ] y -31.0 0.0 -1.7 0.0 113.5 -0.5
I[46 | Moment-
42 | stale ] y -7.5 0.0 -1.2 0.0 10.2 -0.2
C3_bocne razy I[46 | Moment-
42 | +Y(all) ] y 0.0 0.0 3.1 0.0 3.2 0.0
vietor na J[53 | Moment-
42 | pozdlzniky +Y ] y -1.6 0.2 -5.0 0.0 4.4 -0.1
JI53 | Moment-
42 | vietor na HN +Y ] y -7.4 0.2 0.0 0.0 -1.0 -0.1
J[53 | Moment-
42 | C3_brzdne sily +X ] y -1.1 0.0 0.0 0.0 -0.4 17.3
JI53 | Moment-
lavy 42 | C3_brzdne sily -X ] y 1.1 0.0 0.0 0.0 0.4 -17.3
C3_rozjazdove sily | J[53 | Moment-
poz.ﬂlzn 42 | +X ] y 1.8 0.0 0.0 0.0 -0.7 28.6
! C3_rozjazdove sily - | J[53 | Moment-
42 | X ] y 1.8 0.0 0.0 0.0 0.7 -28.6
J[53 | Moment-
42 | C3_L(all) ] y -31.0 0.0 -1.7 0.0 116.6 -0.5
JI53 | Moment-
42 | stale ] y -7.5 0.0 1.2 0.0 10.2 -0.2
C3_bocne razy - JI53 | Moment-
42 | Y(all) ] y 0.0 0.0 -3.1 0.0 2.4 0.0
vietor na ][60
49 | pozdlzniky +Y ] Shear-z -5.8 -0.1 5.2 0.0 -2.8 0.0
J[60
49 | C3_brzdne sily +X ] Shear-z -1.1 12.7 -0.1 0.0 -0.3 0.0
koniec J[60
49 | C3_brzdne sily -X ] Shear-z 1.1 -12.7 0.1 0.0 0.3 0.0
C3_rozjazdovesily | J[60
49 | +X ] Shear-z -1.8 21.0 -0.2 0.0 -0.4 0.0
C3_rozjazdove sily - | J[60
49 | X ] Shear-z 1.8 -21.0 0.2 0.0 0.4 0.0
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J[60

49 | vietor na HN +Y ] Shear-z -7.3 -0.1 0.5 0.0 -1.7 0.0
J[60

49 | C3_L(all) ] Shear-z -31.0 -0.4 92.4 0.0 -9.1 0.0
J[60

49 | stale ] Shear-z -7.5 -0.1 9.7 0.0 -1.5 0.0
C3_bocne razy ][60

49 | +Y(all) ] Shear-z -27.4 -0.1 9.9 0.0 -11.0 0.0
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charakteristicke hodnoty

Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
vietor na pozdlzniky +Y 1[82] 13.0 -1.3 1.7 0.0 42.3 -1.2
brzdne sily +X 1[82] 47.9 0.0 -2.7 0.0 -2.3 0.0
< |brzdne sily -X 1[82] -47.9 0.0 2.7 0.0 2.3 0.0
E rozjazdove sily +X 1[82] 78.8 0.0 -4.4 0.0 -3.7 0.0
g rozjazdove sily -X 1[82] Moment-y -78.8 0.0 4.4 0.0 3.7 0.0
% vietor na HN +Y 1[82] 12.3 -0.1 -0.2 0.0 41.7 -0.6
T |LM71_L(all) 1[82] -47.4 0.1 77.1 -0.2 1063.1 0.2
stale 1[82] -4.2 0.0 4.4 0.0 107.4 0.0
bocne razy +Y(all) 1[82] 40.1 -13.0 4.3 0.0 53.6 -16.7
navrhove hodnoty
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
vietor na pozdlzniky +Y 1[82] 15.0 -1.5 2.0 0.0 48.6 -1.4
brzdne sily +X 1[82] 55.6 0.0 -3.1 0.0 -2.6 0.0
< |brzdne sily -X 1[82] -55.6 0.0 3.1 0.0 2.6 0.0
E rozjazdove sily +X 1[82] 91.4 0.0 -5.1 0.0 -4.3 0.0
g rozjazdove sily -X 1[82] Moment-y -91.4 0.0 5.1 0.0 4.3 0.0
% vietor na HN +Y 1[82] 14.1 -0.1 -0.2 0.0 47.9 -0.7
T [LM71_L(all) 1[82] -78.6 -0.2 127.8 -0.2 1763.3 -0.3
stale 1[82] -5.1 0.0 5.3 0.0 128.8 0.0
bocne razy +Y(all) 1[82] 46.6 -15.1 5.0 0.0 62.1 -19.4
kombinacia 6.10b
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale -4.3 0.0 4.5 0.0 109.5 0.0
rozjazdove sily -X -45.7 0.0 2.6 0.0 2.2 0.0
bocne razy +Y(all) 46.6 -15.1 5.0 0.0 62.1 -19.4
Moment-y
LM71 -78.6 -0.2 127.8 -0.2 1763.3 -0.3
vietor 10.6 -0.1 -0.2 0.0 35.9 -0.5
suma -71.4 -15.3 139.7 -0.3 1973.0 -20.3
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charakteristicke hodnoty

Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
«~ | vietor na pozdlzniky +Y 1[84] 6.6 1.4 7.3 0.0 27.2 -0.9
Z [ brzdne sily +X 1184] 31.4 0.0 28 0.0 18 0.0
2 | brzdne sily -X 1[84] -31.4 0.0 2.8 0.0 -1.8 0.0
§ rozjazdove sily +X 1[84] 51.6 0.0 -4.6 0.0 2.9 0.0
% rozjazdove sily -X 1[84] Moment-y -51.6 0.0 4.6 0.0 -2.9 0.0
vietor na HN +Y 1[84] 6.3 -0.3 7.7 0.0 27.7 -0.5
LM71_L(all) 1[84] -33.0 -0.2 207.4 0.0 706.0 0.8
stale 1[84] -3.2 0.0 21.8 0.0 71.9 0.1
bocne razy +Y(all) 1[84] 23.4 -1.5 104 0.0 35.4 2.5
navrhove hodnoty
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
«~ | vietor na pozdlzniky +Y 1[84] 7.6 1.6 8.3 0.0 31.3 -1.0
% brzdne sily +X 1[84] 36.4 0.0 -3.2 0.0 2.1 0.0
2 | brzdne sily -X 1[84] -36.4 0.0 3.2 0.0 -2.1 0.0
§ rozjazdove sily +X 1[84] 59.8 0.0 -5.3 0.0 34 0.0
% rozjazdove sily -X 1[84] Moment-y -59.8 0.0 5.3 0.0 -3.4 0.0
vietor na HN +Y 1[84] 7.2 -0.4 8.8 0.0 31.8 -0.5
LM71_L(all) 1[84] -54.8 -0.2 343.9 0.0 1171.0 1.2
stale 1[84] -3.8 0.0 26.2 0.0 86.3 0.1
bocne razy +Y(all) 1[84] 27.2 -1.8 12.1 0.0 41.0 2.9
kombinacia 6.10b
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale -3.2 0.0 22.3 0.0 73.4 0.1
rozjazdove sily +X 29.9 0.0 -2.7 0.0 1.7 0.0
bocne razy +Y(all) 27.2 -1.8 12.1 0.0 41.0 2.9
Moment-y
LM71 -54.8 -0.2 343.9 0.0 1171.0 1.2
vietor 5.4 -0.3 6.6 0.0 23.9 -0.4
suma 4.5 -2.3 382.3 0.0 1311.0 3.7
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charakteristicke hodnoty

Elem |Load Part Component |Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) |Moment-z (kN*m)
x |vietor na pozdlzniky +Y 1[85] 6.7 -1.2 10.7 0.0 22.8 -1.8
£ | brzdne sily +X 1[85] 15.4 0.0 2.1 0.0 -0.3 0.0
~ | brzdne sily -X I[85] -15.4 0.0 2.1 0.0 0.3 0.0
% rozjazdove sily +X I[85] 25.4 0.0 -3.5 0.0 -0.4 0.0
é rozjazdove sily -X I[85] Shear-z -25.4 0.0 35 0.0 0.4 0.0
g vietor na HN +Y I[85] 6.5 -0.4 8.5 0.0 22.5 -0.3
£ 11M71_Lall) 1[85] -31.1 1.4 329.6 0.1 578.6 0.9
stale I[85] -2.9 0.1 314 0.0 58.1 0.1
bocne razy +Y(all) 1[85] 22.0 -8.7 10.1 0.0 29.1 -14.0
navrhove hodnoty
Elem |Load Part Component |Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) |Moment-z (kN*m)
x |vietor na pozdlzniky +Y 1[85] 7.8 -1.4 12.3 0.0 26.2 -2.0
£ | brzdne sily +X 1[85] 17.9 0.0 -2.5 0.0 -0.3 0.0
~ | brzdne sily -X I[85] -17.9 0.0 2.5 0.0 0.3 0.0
% rozjazdove sily +X I[85] 29.4 0.0 -4.0 0.0 -0.5 0.0
é rozjazdove sily -X I[85] Shear-z -29.4 0.0 4.0 0.0 0.5 0.0
g vietor na HN +Y I[85] 7.4 -0.4 9.8 0.0 25.9 -0.3
£ 11M71_Lall) 1[85] -51.6 2.4 546.6 0.2 959.6 1.5
stale I[85] -3.5 0.1 37.6 0.0 69.7 0.1
bocne razy +Y(all) 1[85] 25.5 -10.1 11.7 0.0 33.7 -16.2
kombinacia 6.10b
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) |Moment-z (kN*m)
stale -3.0 0.1 32.0 0.0 59.2 0.1
rozjazdove sily +X -14.7 0.0 2.0 0.0 0.2 0.0
bocne razy +Y(all) Shear-z 25.5 -10.1 11.7 0.0 33.7 -16.2
LM71 -51.6 2.4 546.6 -0.2 959.6 1.5
vietor 5.6 -0.3 7.3 0.0 19.4 -0.2
suma -38.2 -7.9 599.7 -0.2 1072.2 -14.9
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charakteristicke hodnoty

Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
o | vietor na pozdlzniky +Y 1[86] 6.7 -1.2 10.7 0.0 17.8 -1.2
Z | brzdne sily +X 1186] 15.4 0.0 21 0.0 0.7 0.0
2 | brzdne sily -X 1[86] -15.4 0.0 21 0.0 -0.7 0.0
§ rozjazdove sily +X 1[86] 25.4 0.0 -3.5 0.0 1.2 0.0
% rozjazdove sily -X 1[86] Moment-y -25.4 0.0 3.5 0.0 -1.2 0.0
vietor na HN +Y 1[86] 6.5 -0.4 9.6 0.0 18.3 -0.1
LM71_L(all) 1[86] -30.9 1.4 329.5 -0.1 427.0 0.2
stale 1[86] -2.9 0.1 32.3 0.0 43.4 0.0
bocne razy +Y(all) 1[86] 23.7 1.1 9.6 0.0 24.6 2.9
navrhove hodnoty
Elem |Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) | Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
o | vietor na pozdlzniky +Y 1[86] 7.8 -1.4 12.3 0.0 20.5 -1.4
‘E brzdne sily +X 1[86] 17.9 0.0 -2.5 0.0 0.8 0.0
2 | brzdne sily -X 1[86] -17.9 0.0 2.5 0.0 -0.8 0.0
§ rozjazdove sily +X 1[86] 29.4 0.0 -4.0 0.0 1.4 0.0
% rozjazdove sily -X 1[86] Moment-y -29.4 0.0 4.0 0.0 -1.4 0.0
vietor na HN +Y 1[86] 7.4 -0.4 11.1 0.0 211 -0.1
LM71_L(all) [86] -51.3 2.4 546.5 -0.2 708.3 0.4
stale 1[86] -3.5 0.1 38.7 0.0 52.1 0.0
bocne razy +Y(all) 1[86] 27.5 1.3 111 0.0 28.5 3.4
kombinacia 6.10b
Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale -3.0 0.1 32.9 0.0 44.3 0.0
rozjazdove sily +X 14.7 0.0 -2.0 0.0 0.7 0.0
bocne razy +Y(all) 27.5 1.3 11.1 0.0 28.5 3.4
Moment-y
LM71 -51.3 2.4 546.5 -0.2 708.3 0.4
vietor 5.6 -0.3 8.3 0.0 15.8 -0.1
suma -6.5 34 596.8 -0.2 797.6 3.7
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charakteristicke hodnoty

Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
x |vietor na pozdlzniky +Y | J[87] 6.7 -1.2 10.9 0.0 3.4 0.5
£ | brzdne sily +X J[87] 15.4 0.0 2.1 0.0 3.6 0.0
o | brzdne sily -X J[87] -15.4 0.0 2.1 0.0 -3.6 0.0
%‘ rozjazdove sily +X J[87] 25.4 0.0 -3.5 0.0 5.9 0.0
§ rozjazdove sily -X J[87] Shear-z -25.4 0.0 3.5 0.0 -5.9 0.0
§ vietor na HN +Y J[87] 6.5 -0.4 12.9 0.0 3.2 0.4
£ 11M71_Lall) J[87] 31.1 1.4 329.6 -0.1 -14.6 1.7
stale J[87] -2.9 0.1 34.4 0.0 -1.2 -0.2
bocne razy +Y(all) J[87] 22.0 -8.7 10.1 0.0 10.9 1.7
navrhove hodnoty
Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
¥ |vietor na pozdlzniky +Y | J[87] 7.8 -1.4 12.5 0.0 3.9 0.5
£ | brzdne sily +X J[87] 17.9 0.0 -2.5 0.0 4.1 0.0
o | brzdne sily -X J[87] -17.9 0.0 2.5 0.0 4.1 0.0
%‘ rozjazdove sily +X J[87] 29.4 0.0 -4.0 0.0 6.8 0.0
§ rozjazdove sily -X J[87] Shear-z -29.4 0.0 4.0 0.0 -6.8 0.0
§ vietor na HN +Y J[87] 7.4 -0.4 14.9 0.0 3.7 0.5
£ 11M71_Lall) J[87] -51.6 2.4 546.6 -0.2 -24.2 2.8
stale J[87] -3.5 0.1 41.2 0.0 -1.5 -0.2
bocne razy +Y(all) J[87] 25.5 -10.1 11.7 0.0 12.7 1.9
kombinacia 6.10b
Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale -3.0 0.1 35.1 0.0 -1.3 -0.2
rozjazdove sily +X -14.7 0.0 2.0 0.0 -3.4 0.0
bocne razy +Y(all) Shear-z 25.5 -10.1 11.7 0.0 12.7 1.9
LM71 -51.6 2.4 546.6 -0.2 -24.2 -2.8
vietor 5.6 -0.3 11.2 0.0 2.7 0.4
suma -38.2 -7.9 606.6 -0.2 -13.5 -0.7
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charakteristicke hodnoty

Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
vietor na pozdlzniky +Y 1[86] Moment-y 6.7 -1.2 10.7 0.0 17.8 -1.2
vietor na HN +Y 1[86] Moment-y 6.5 -0.4 9.6 0.0 18.3 -0.1

T +| C3_brzdne sily +X 1[86] Moment-y 12.3 0.0 -1.7 0.0 0.6 0.0

'S 23 brzdnessily -X 1[86] Moment-y -12.3 0.0 1.7 0.0 -0.6 0.0

g é C3_rozjazdove sily +X 1[86] Moment-y 20.3 0.0 -2.8 0.0 0.9 0.0

% § C3_rozjazdove sily -X 1[86] Moment-y -20.3 0.0 2.8 0.0 -0.9 0.0

T 9c3_Lall) 1[86] Moment-y -15.0 0.8 149.6 -0.1 193.4 0.2
stale 1[86] Moment-y -2.9 0.1 32.3 0.0 43.4 0.0
C3_bocne razy +Y(all) 1[86] Moment-y 19.0 0.9 7.7 0.0 19.7 2.3

navrhove hodnoty

Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
vietor na pozdlzniky +Y 1[86] 7.8 -1.4 12.3 0.0 20.5 -1.4
vietor na HN +Y 1[86] 7.4 -04 11.1 0.0 21.1 -0.1

T +| C3_brzdne sily +X 1[86] 14.3 0.0 -2.0 0.0 0.7 0.0

'S 23 brzdnessily -X 1[86] -14.3 0.0 2.0 0.0 -0.7 0.0

g é C3_rozjazdove sily +X 1[86] Moment-y 23.6 0.0 -3.2 0.0 1.1 0.0

% § C3_rozjazdove sily -X 1[86] -23.6 0.0 3.2 0.0 -1.1 0.0

T 9 c3_Lall) 1[86] -24.9 1.3 248.2 -0.2 320.8 0.3
stale 1[86] -3.5 0.1 38.7 0.0 52.1 0.0
C3_bocne razy +Y(all) 1[86] 22.0 1.0 8.9 0.0 22.8 2.7

kombinacia 6.10b

Elem | Load Part Component | Axial (kN) Shear-y (kN) |Shear-z (kN) |Torsion (kN*m) | Moment-y (kN*m) | Moment-z (kN*m)
stale -3.0 0.1 32.9 0.0 44.3 0.0
C3/60 -24.9 1.3 248.2 -0.2 320.8 0.3
C3_rozjazdove sily +X 11.8 0.0 -1.6 0.0 0.5 0.0

Moment-y
C3_bocne razy +Y(all) 22.0 1.0 8.9 0.0 22.8 2.7
vietor 5.6 -0.3 8.3 0.0 15.8 -0.1
suma 114 2.1 296.7 -0.2 404.2 29
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Pfriloha 3. Vypocet zatizitelnosti ostatnich prvki
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VYPOCET ODOLNOSTI VNITRNIHO PODELNIKU 2L A STANOVENI ZATiZITELNOSTI

1. vstupni ddaje: 168
. _ = 41 86 U
- délka prutu Lpo = 1.8m Ly = 4.8m .‘
- prGfezové charakteristiky L 70x70x8 N -
H,= 342mm H,, = H - 8mm - 20mm = 0314m ol = J)U :
By, = 168mm B4 = 148mm /@v:: 95()4mm2
A g =
- = 1506008 mm” - - -7
te ©= 20mm Iy = 1.596000 mm zp, = 138.2mm
. - 10%mm” . — D 3>
teq i= 8mm L, :=9.21500 mm z4 = 203.8mm J /
= = /;2 ﬁa 62
fy := Bmm Yp := B4mm L 70x708 ;
6 4 148
I, == 1.05700 'mm ¥q = 84mm
I,:= 2.010[1011mm6
I, 3 200, 3
Wepyhi= = = 115484800m Wel o.p 1= 5 = 109702m
Zh h
I, 3 200, 3
Welyd = — =7831210hm Wel_z_d = B_ = 124527mm
24 d
- prifezové charakteristiky prafezu oslabeného krénimi nyty
o _ 2
Aper = A —20.02mEy, - 40.02mEey = 8544hm
=1,-0.02 +2 - 36 2—002 +2 -53 2—1426><108|3h 4
Iy.net = Iy . m[@tw tfd) [@zd mm) . m[@tw Elfd) [th mm) =1. m
) t t
— w w fd | _ 6 4
Loet=1 - m'OImmWEETj - 4[0.02mEIde€7 + 7) =9.173 x 10 [Hm
Iy net 3 W ~ Lynet 699707Ghm’
o . _ - = m
Wel.y.neth = Z_h =10318410hm elynetd ™ q
W% + W
W +W el.y.net.d ely.d 3
l.y.net.h l.y.h = =
Wy oo p = — Y2~ 1093344 Hm’ Wy.osld® > 741414lhm
y.osl. 2
o Iz.net _ 3 o Iz.net _ 3
wel.z.net.h = _Yh = 109207mm wel.z.net.d = _Yd = 109207mm

_ Wel.zneth ¥ Wel.zh _ 3 _ Wel.znetd ¥ Wel.z.d _ 3
Wz.0sLh = 5 = 1094550hm W, osld = > = 116867hm




- materialové charakteristiky svarkové Zelezo
E := 210GPa

= —— =80769MPa
S 2[(1 + 0.3)

fyy = 210MPa

2. zatfideni priifezu dle CSN EN 1993-1-1¢L.5.5 :

H - 200mm - 12mm

tw

- sténa tfida 1

<720 =1

S = 80hm

By ty c
=— -— — <% =1
2 2 ten

- pfiruba

Prifez patfi do tridy 3, jelikoz se jedna o nitovany prafez.

3a. vnittni sily ve stfedu rozpéti

My gg.G = 3-5kNh M, g4 G = 0.0kN[h

My gqw = 1.6kNGh M, gqw = 0.5kN[n
My.Ed.br = 0.5kNTh M, Eq.br = 0.0kNIh
My g s = 6.4kNn M, g = 13.8kNn
My Ed.Lm71 = 135.0kNIm - My pq 1 pp71 = 0-1kNTm

3b. vnit'ni sily na zaéatku

V2 EaG = 3 1kN
V2 Eaw = 4.0kN
V2 Edbr = 34kN

V.0 Eds = 13.2kN

V2 EdLM71 = 265.8kN

4. odolnost priifezu

- plastickd smykova odolonost stény prifezu

- staticky moment plochy

- elasticka smykové odolonost prafezu

Mo = 1.07
M = 117
vz = 1.3

235MP
= |72 =1.058
£

tfida 1

NEdbr = 4.2kN VZEdbr = 5.4kN

NEdS = 1.6kN VZ.Ed.S = 7.2kN

NEq.Lm71 = 6-6kN V2 Ed1LM71 = ~67.2kN

mewljﬁyk

Vo= e X
1.Rd
P \EEWM()

Sy:= 3812mm>054mm = 5.87 x 10°Ghm"

= 284.639[EN

fyiy iy

=246.447RN
Sng Bimo

VRd =



5. vypodet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 ky =1 k, =1
- vzdélenost pusobiste sily od stfedu smyku 2g'= 7py = 0.138m
. g 1 3 5 4
- moment setrvacnosti tlacené pasnice If. := — By My, = 1.12x 10" hm
12
T 1 3 3. 4
- moment setrvacnosti tazené pasnice I = —Byly~ =6.315% 10" hm
12
o Ire = Igy
- parametr nesymetrie prurezu Py 1= =0.893
Ire + Ig
- pomér koncovych momentt P:=0
- vzdélenost zj

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pusobiste zatizeni

ko= — [ o K =1227
wt wt = 1
koLpo G

ﬂlﬂcg El,

Cg= — Cg=1.148
kzm‘po G

G = _Z ¢ = 1.096
kzm‘po G

- faktory zohlednuijici typ zatizeni a podminky uloZeni die CSN EN 1993-1-1/NA

C; = LI13 pre Ky > 1

Cy =046 pre ¢ =0.893

C3:=0.53 pre ¢ =0.893

C

_ 1 2 2 _

Mep -= k_|:\/1 + Koot + (szg - C3m_]) - (szg - C3|1J):| Mer = 1.849
Z
7r VEEH (G,
M, = ucrEIL—Z M,, = 1312EN[h
po

6. vypocet soucinitele klopeni :

W
Ly.hyk
Ni= |elyhk N =043
MCI

kfivka vzpérné pevnosti "d" op =076




by = 0.5[@ + oy pION - 0.2) + xﬂ by = 0.68

1
XLT = XLt = 0-829

2 2
bpr+ oLt —X

7. stanoveni zatiZitelnosti dle MP SZDC :

- zatiZitelnost prifezu - normalova napéti doini viakno

- pomér smykové sily a plastické smykové odolnosti pro iteraci
V2EdG * V2EdW * ZLM71Y 2 Ed LM71 , .
N3 = =-0.156 smyk nema vlyv na ohybovou Unosnost
VpIRd
Ng4a.G My Ed.G M; Ed.G
mMG= + + =0.027
’ fyk fyk fyk
ApetT— Wyostdd—  Wioad3—
y
M1 M1 M1
Ngaw My Ed.w M; Ed.w
nw= + + =0.037
’ fyk fyk fyk
Anet3 Wy.osl.dE W 0s1.d5
™M1 M1 ™M1
NedbriZim71 - MyEdbrlZim71 MzEdbrlZim71 -3
Mbr = + + =4.346% 10
’ fyk fyk fyk
Apet3 Wy.osl.dEI W 0s1.d5
M1 N N
NedsZim71 MygdsZim7t MzedsZimri
Ny = + + =0.473
’ fyk fyk fyk
Anet Wy.osl.dE W.0s1.d5
™M1 ™M1 M1
Nearm7iZim71 Myedim71Zim7i Mzedim71Zimri
NLLM71 = + + =0.685
’ fyk fyk fyk
Apet3 Wy.osl.dE W.0s1.d53
™M1 M1 M1
MG T MW T "M
ARV N =0.67
N1.LM71
- zatiZitelnost prutu - normalova napéti horni viakno
NEd.G My Ed.G Mz Ed.G
= + + =0.021
ok ok fox
AB XLvay.osl.hE W .0sL.hE
M1 ™
_ Meaw  Myeaw  Mapaw o Atdidan= 0710
AT T e pro iteraci

f f
E vk 5 vk E vk
A XLvay.osl.h W.0slh
M1 M1 M1



-N Z M Z M Z _
_ Ed.brf LM71 N y.Ed.br LMf71 N z.Ed.br [f,M71 — 4343 % 10 4
5 yk 5 yk E yk
A XLvay.osl.h W.0slh
M1 M1 M1
—Ng g [Z M Z M Z
_ Ed.sf LM71 + y.Ed.s LMZI + z.Ed.s LfM71 0526
5 yk E vk E vk
A XLvay.osl.h W .0slh
M1 ™ M1
_ Nearm71Zim7i - Mygarm7iZim7r . Mzeaim7iZimvrn
N LM : + - + - =0.59
5 yk 5 vk 5 yk
A XLvay.osl.h W .0slh
M1 M1 M1
MG T MW T e T s
2L =0.709
N1.LM71
- zatiZitelnost prirezu - smykova napéti
\Y%
2.Ed.G
N3G = ———— =0.013
VRd
\Y%
2.EdW
N3 W = ———— = 0019
VRd
\Y% Z
z2 Ed.br~LM71
T]3br = v =0.02
Rd
\Y% Z
2.Ed.s“4LM71
N3¢ = — = 0,049
VRd
\Y% Z
72 EdLM71“LM71
Rd
1=m3G6=M3.w ~M3.br ~ M3
2L =0913
N3.LM71
- zatiZitelnost - lokalni napjatost
2.16
Fgy = 71.1kN a=1 $y:= ————— +0.73=1815 Yo.Lm71 = 116

]
/L = -02
¢m

- soucinitel lokalniho bouleni



H, )
kp= 6+ 20— | =6.061
Loo

3

lw Bd
F. = 0.9REEB— = 1868[EN my = — =185
Hy, tw

1y = s+ 2yl + [my + my) =0.109m

I
Np = b T
’ F
Ccr

05
Xp = — = 1.598
NE

Leff = XFE[I}’ =0.174m

F
Ed
[fykm“eff mwj

M1
Mo Lm71%Lm71 *+ 0.8y = 1.4

1.4 - 0-8(T]1,G TN Wt Nibre T]l.s)
7 - =0.872
A My Mo.Lm71 + 08n1 Lm71

m2 =

S. .= 24mm



VYPOCET ODOLNOSTI VNITRNIHO PODELNIKU 3L A STANOVENI ZATiZITELNOSTI

1. vstupni ddaje: 168
. _ = 41 86 U
- délka prutu Lpo = 1.8m Ly = 4.8m .‘
- prGfezové charakteristiky L 70x70x8 N -
H,= 342mm H,, = H - 8mm - 20mm = 0314m ol = J)U :
By, = 168mm B4 = 148mm /@v:: 95()4mm2
e | =
- = 1506008 mm” - - -7
te ©= 20mm Iy = 1.596000 mm zp, = 138.2mm
. - 10%mm” . — D 3>
teq i= 8mm L, :=9.21500 mm z4 = 203.8mm J /
= = /;2 ﬁa 62
ly = 8mm Yp = 84mm L 70708 ]
6 4 148
I, == 1.05700 'mm ¥q = 84mm
I,:= 2.010[1011mm6
I, 3 200, 3
Wel yh = 7 = 11548480m Wel o.p 1= 5 = 109702m
h h
Iy 3 20, 3
Welyd = Z_ =783121mm Wel_z_d = B_ = 124527mm
d d
- prifezové charakteristiky prafezu oslabeného krénimi nyty
o _ 2
Aper = A —20.02mEy, - 40.02mEey = 8544hm
=1,-0.02 +2 - 36 2—002 +2 -53 2—1426><108B1 4
Iy.net = Iy . m[@tw tfd) [@zd mm) . m[@tw Elfd) [th mm) =1. m
) t ter)
— w w fd | _ 6 4
Loet=1 - m'OImmWEETj - 4[0.02mEIde€7 + 7) =9.173 x 10 [Hm
Iy net 3 W ~ Lynet 699707Ghm’
o . _ - = m
Welyneth = —— = 10318410hm elynetd ™ q
W% + W
W +W el.y.net.d ely.d 3
l.y.net.h l.y.h = =
W, oo = — Y 1093344 m’ Wy osld > 741414[hm
y.osl. 2
o Iz.net _ 3 o Iz.net _ 3
wel.z.net.h = —— =1092070hm wel.z.net.d = —— =1092070hm
Yh Yd
_ Wel.zneth ¥ Wel.zh _ 3 _ Wel.znetd ¥ Wel.zd _ 3
W, oslh = = 109455[m W, osld = = 116867hm

2

2



- materialové charakteristiky svarkové Zelezo
E := 210GPa

= —— =80769MPa
S 2[(1 + 0.3)

fyy = 210MPa

2. zatfideni priifezu dle CSN EN 1993-1-1¢L.5.5 :

H - 200mm - 12mm

tw

- sténa tfida 1

<720 =1

S = 80hm

By ty c
=— -— — <% =1
2 2 ten

- pfiruba

Prifez patfi do tridy 3, jelikoz se jedna o nitovany prafez.

3a. vnittni sily ve stfedu rozpéti

My gqw = 1.5kNGh M, gqw = 0.3kN[n
My g by = O.TkNGD M, g by = 0-0kNGh
My g s = 6.3kNn M, g = 134kN0n
My Ed.Lm71 = 136.9KNIm M pq 1 p71 = 0-1kNIm

3b. vnit'ni sily na zaéatku

V2 Ed.G = 34kN
V2 Eaw = 4.0kN
V2 Edbr = 3 1kN

V.2 Ed.s = 13.0kN

V2 EdLM71 = 267.2kN

4. odolnost priifezu

- plastickd smykova odolonost stény prifezu

- staticky moment plochy

- elasticka smykové odolonost prafezu

Mo = 1.07
M = 117
vz = 1.3

235MP
= |72 =1.058
£

tfida 1

NEdG = 0.7kN VZEdG = —0.3kN

NEdW = 2.2kN VZEdW = —0.4kN

NEdbr = 1.7kN VZEdbr = 5.1kN

NEdS = 2.4kN VZ.Ed.S = 5.2kN

NEq.Lm71 = 8.6kN V2 Ed1LM71 = T78.2kN

mewljﬁyk

Vo= e X
1.Rd
P \EEWM()

Sy:= 3812mm>054mm = 5.87 x 10°Ghm"

= 284.639[EN

fyiy iy

=246.447RN
Sng Bimo

VRd =



5. vypodet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 ky =1 k, =1
- vzdélenost pusobiste sily od stfedu smyku 2g'= 7py = 0.138m
. g 1 3 5 4
- moment setrvacnosti tlacené pasnice If. := — By My, = 1.12x 10" hm
12
T 1 3 3. 4
- moment setrvacnosti tazené pasnice I = —Byly~ =6.315% 10" hm
12
o Ire = Igy
- parametr nesymetrie prurezu Py 1= =0.893
Ire + Ig
- pomér koncovych momentt P:=0
- vzdélenost zj

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pusobiste zatizeni

ko= — [ o K =1227
wt wt = 1
koLpo G

ﬂlﬂcg El,

Cg= — Cg=1.148
kzm‘po G

G = _Z ¢ = 1.096
kzm‘po G

- faktory zohlednuijici typ zatizeni a podminky uloZeni die CSN EN 1993-1-1/NA

C; = LI13 pre Ky > 1

Cy =046 pre ¢ =0.893

C3:=0.53 pre ¢ =0.893

C

_ 1 2 2 _

Mep -= k_|:\/1 + Koot + (szg - C3m_]) - (szg - C3|1J):| Mer = 1.849
Z
7r VEEH (G,
M, = ucrEIL—Z M,, = 1312EN[h
po

6. vypocet soucinitele klopeni :

W
Ly.hyk
Ni= |elyhk N =043
MCI

kfivka vzpérné pevnosti "d" op =076




by = 0.5[@ + oy pION - 0.2) + xz] by = 0.68

1
XLT = XLt = 0-829

N
Ot J dpr —N

7. stanoveni zatiZitelnosti dle MP SZDC :

- zatiZitelnost prifezu - normalova napéti doini viakno

- pomér smykové sily a plastické smykové odolnosti pro iteraci

V2EdG * VzEdW * ZLM71Y 2 BdLMT1 ) .
N3 = =-0.189 smyk nema vlyv na ohybovou Gnosnost

VpLRd

NEd.G . My 4G . M, EdG

MG~
: f f f
E yk yk yk
Anet Wy.osl.
M1

NEd.w . My Ed.w . M; Ea.w

=0.027

niw- ¢ ¢ ¢
E vk E vk E yk
A W d Wz.osl.d

net .osl
M1 Y M1 M1

3

NEd brZLM71 . My gd.briZLm71 . M, Ed.briZLM71

nl.br: =1.261x 10

f f f
5 yk E yk E yk
A W .osl.d Wz.osl.d

net
M1 Y M1 M1

_ NedsZimrt MygasZimn | MzgdsZivr

! =0.466
1s f f £
E yk 5 yk E yk
Anet W osl.d Wz.osl.d

M1

NEd.LM71ZLM71 . My ga.Lm71ZLMm71 . M, Ed.LM71ZLM71

f, f, f,
ELS gk EELS
Apet Wy osl.d W.0s1d

M1 T M T M

L=m16 ="MW " Mibr " MNis
/\%IJNWI]N': =0.676
N1.LM71

- zatiZitelnost prutu - normalova napéti horni vigkno

“NEd.G . My Ed.G . M, Ed.G

= " " " =0.023
ERLS gk ELS
A XLvay.osl.h W .0slh

M1 M1 M1

_ Neaw | My Ed.w . MzEdW

=0.023 m:: 0.720
fyk fyk fyk

AB XLT wvy.osl.hE W .oslhE— pro iteraci
M1 M1 M1



NeanriZim7t MygedbrlZim7t - MzEdbZim7i -4
= - + —— . =-2.749 % 10
ERL gk BB
A XLvay.osl.h W.0slh
M1 ™ M1
NeasZim7i MygdsZim7i - MzgedsZimri
N = + + =0.518
fyk ok ok
AB XLvay.osl.hEI W .0sL.hE
M1 M1 M1

_ MNearmriZimrr  MyparvriZivr  MzedimrZimr

= : : - =0.606
5 yk 5 vk 5 vk
A XLvay.osl.h W .0slh
M1 M1

Mg T w T T M
= =0.72
N1.LM71

- zatiZitelnost prirezu - smykova napéti

V22.Ed.G
N3G = ———— =0014
VRd
V22 Ed.W
N3 wi= ————— =0.019
VRd
V22 BdbriZLm71
T]3br = =0.019
VRd
V22 BdsZLM71
N3¢ i= ———————— =0.048
VRd
Vo Erdim71Zim7
Rd
M3 G M3 W T3 TM3s
A= =0911
N3.LM71
- zatiZitelnost - lokalni napjatost
2.16
Fy = 71.1kN a=1 ®y:= +0.73 = 1.815

]
/L = -02
¢m

- soucinitel lokalniho bouleni

Zr M= 0912
pro iteraci



H, )
kp= 6+ 20— | =6.061
Loo

3

lw Bd
F. = 0.9REEB— = 1868[EN my = — =185
Hy, tw

1y = s+ 2yl + [my + my) =0.109m

I
Np = b T
’ F
Ccr

05
Xp = — = 1.598
NE

Leff = XFE[I}’ =0.174m

F
Ed
[fykm“eff mwj

M1
Mo Lm71%Lm71 *+ 0.8y = 1.4

1.4 - 0-8(T]1,G TN Wt Nibre T]l.s)
7 - =0.875
A My Mo.Lm71 + 08n1 Lm71

m2 =

S. .= 24mm



VYPOCET ODOLNOSTI VNITRNIHO PODELNIKU 4L A STANOVENI ZATiZITELNOSTI

1. vstupni ddaje: 168
. _ = 41 86 U
- délka prutu Lpo = 1.8m Ly = 4.8m .‘
- prGfezové charakteristiky L 70x70x8 N -
H,= 342mm H,, = H - 8mm - 20mm = 0314m ol = J)U :
By, = 168mm B4 = 148mm /@v:: 95()4mm2
e | =
- = 1506008 mm” - - -7
te ©= 20mm Iy = 1.596000 mm zp, = 138.2mm
. - 10%mm” . — D 3>
teq i= 8mm L, :=9.21500 mm z4 = 203.8mm J /
= = /;2 ﬁa 62
ly = 8mm Yp = 84mm L 70708 ]
6 4 148
I, == 1.05700 'mm ¥q = 84mm
I,:= 2.010[1011mm6
I, 3 200, 3
Wel yh = 7 = 11548480m Wel o.p 1= 5 = 109702m
h h
Iy 3 20, 3
Welyd = Z_ =783121mm Wel_z_d = B_ = 124527mm
d d
- prifezové charakteristiky prafezu oslabeného krénimi nyty
o _ 2
Aper = A —20.02mEy, - 40.02mEey = 8544hm
=1,-0.02 +2 - 36 2—002 +2 -53 2—1426><108B1 4
Iy.net = Iy . m[@tw tfd) [@zd mm) . m[@tw Elfd) [th mm) =1. m
) t ter)
— w w fd | _ 6 4
Loet=1 - m'OImmWEETj - 4[0.02mEIde€7 + 7) =9.173 x 10 [Hm
Iy net 3 W ~ Lynet 699707Ghm’
o . _ - = m
Welyneth = —— = 10318410hm elynetd ™ q
W% + W
W +W el.y.net.d ely.d 3
l.y.net.h l.y.h = =
W, oo = — Y 1093344 m’ Wy osld > 741414[hm
y.osl. 2
o Iz.net _ 3 o Iz.net _ 3
wel.z.net.h = —— =1092070hm wel.z.net.d = —— =1092070hm
Yh Yd
_ Wel.zneth ¥ Wel.zh _ 3 _ Wel.znetd ¥ Wel.zd _ 3
W, oslh = = 109455[m W, osld = = 116867hm

2

2



- materialové charakteristiky svarkové Zelezo
E := 210GPa

= —— =80769MPa
S 2[(1 + 0.3)

fyy = 210MPa

2. zatfideni priifezu dle CSN EN 1993-1-1¢L.5.5 :

H - 200mm - 12mm

tw

- sténa tfida 1

<720 =1

S = 80hm

By ty c
=— -— — <% =1
2 2 ten

- pfiruba

Prifez patfi do tridy 3, jelikoz se jedna o nitovany prafez.

3a. vnittni sily ve stfedu rozpéti

1.5kN[h M, g4 w = 0.3kNlh

My Edw =

My Ed.br =

My g s = 6.3kNn M, g4 = 13.4kNlh
My gam71 = 136.9kNIh M, g4y 71 = 0.1kNIh

3b. vnit'ni sily na zaéatku

V22 Ed.G = 34N
Va2 Ed.w = 4-06kN
V22 Edbr = 5-2kN
V22 Eds = 13-0kN
V22 EdLM71 = 267.2kN

4. odolnost priifezu

- plastickd smykova odolonost stény prifezu

- staticky moment plochy

- elasticka smykové odolonost prafezu

Mo = 1.07
M = 117
vz = 1.3

235MP
= |72 =1.058
£

tfida 1

NEd by = 0-9kN VzEdbr = 752N

NEdS = 2.4kN VZ.Ed.S = 7.0kN

Ngq.Lwm71 = 84kN V2Ed1LM71 = 78.2kN

mewljﬁyk

Vo= e X
1.Rd
P \EEWM()

Sy:= 3812mm>054mm = 5.87 x 10°Ghm"

= 284.639[EN

fyiy iy

=246.447RN
Sng Bimo

VRd =



5. vypodet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 ky =1 k, =1
- vzdélenost pusobiste sily od stfedu smyku 2g'= 7py = 0.138m
. g 1 3 5 4
- moment setrvacnosti tlacené pasnice If. := — By My, = 1.12x 10" hm
12
T 1 3 3. 4
- moment setrvacnosti tazené pasnice I = —Byly~ =6.315% 10" hm
12
o Ire = Igy
- parametr nesymetrie prurezu Py 1= =0.893
Ire + Ig
- pomér koncovych momentt P:=0
- vzdélenost zj

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pusobiste zatizeni

ko= — [ o K =1227
wt wt = 1
koLpo G

ﬂlﬂcg El,

Cg= — Cg=1.148
kzm‘po G

G = _Z ¢ = 1.096
kzm‘po G

- faktory zohlednuijici typ zatizeni a podminky uloZeni die CSN EN 1993-1-1/NA

C; = LI13 pre Ky > 1

Cy =046 pre ¢ =0.893

C3:=0.53 pre ¢ =0.893

C

_ 1 2 2 _

Mep -= k_|:\/1 + Koot + (szg - C3m_]) - (szg - C3|1J):| Mer = 1.849
Z
7r VEEH (G,
M, = ucrEIL—Z M,, = 1312EN[h
po

6. vypocet soucinitele klopeni :

W
Ly.hyk
Ni= |elyhk N =043
MCI

kfivka vzpérné pevnosti "d" op =076




by = 0.5[@ + oy pION - 0.2) + xz] by = 0.68

1
XLT = XLt = 0-829

N
Ot J dpr —N

7. stanoveni zatiZitelnosti dle MP SZDC :

- zatiZitelnost prifezu - normalova napéti doini viakno
- pomér smykové sily a plastické smykové odolnosti bro iteraci

V2EdG * VzEdW * ZLM71Y 2 BdLMT1 ) .
N3 = =0.189 smyk nema vlyv na ohybovou Gnosnost

VpLRd

NEd.G . My 4G . M, EdG

MG~
: f f f
E yk yk yk
Anet Wy.osl.
M1

NEd.w . My Ed.w . M; Ea.w

=0.027

niw- ¢ ¢ ¢
E vk E vk E yk
A W d Wz.osl.d

net .osl
M1 Y M1 M1

4

NEd brZLM71 . My gd.briZLm71 . M, Ed.briZLM71

T]lbr =9.074x 10

f f f
5 yk E yk E yk
A W .osl.d Wz.osl.d

net
M1 Y M1 M1

_ NedsZimrt MygasZimn | MzgdsZivr

! =0.466
1s f f £
E yk 5 yk E yk
Anet W osl.d Wz.osl.d

M1

NEd.LM71ZLM71 . My ga.Lm71ZLMm71 . M, Ed.LM71ZLM71

f, f, f,
ELS gk EELS
Apet Wy osl.d W.0s1d

M1 T M T M

MG T w T T s
ZaMai= =0.677
N1.LM71

- zatiZitelnost prutu - normalova napéti horni vigkno

“NEd.G . My Ed.G . M, Ed.G

= " " " =0.023
ERLS gk ELS
A XLvay.osl.h W .0slh

M1 M1 M1

_ Neaw | My Ed.w . MzEdW

=0.023 m:: 0.720
fyk fyk fyk

AB XLT wvy.osl.hE W .oslhE— pro iteraci
M1 M1 M1



5

NeabrZLm71 . My Ed.brZLMm71 . M, Ed briZLM71

= £ : - =6.276% 10

ERL gk BB

A XLvay.osl.h W.0slh
M1 ™ M1

_ NeasZrm7r . MygdasZim7i MzedsZimr
AR : + : + : =0.518
EIRL EILS EILS
A XLvay.osl.h W .0slh
M1 M1 M1

_ MNearmriZimrr  MyparvriZivr  MzedimrZimr

= " " " = 0.606
ERL ELS gk
A XLvay.osl.h W .0slh
M1 ™ ™
MG T w T M T M
ZHW] = =0.719
N1.LM71
- zatiZitelnost prirezu - smykova napéti
V2 Ed.G
nGE= ——— =0014
VRd
V2 Edw 7 = 0911
MW= ———— =0019 AR
VRd pro iteraci
V22 EdbrZLM71
T]3br = =0.019
VRd
V2 EdsZLm71
Ny = ——————— =0.048
VRd
Vo Erdim71Zim7
Rd
M3 G M3 W T3 TM3s
ZHW] = =0.911
N3.LM71
- zatiZitelnost - lokalni napjatost
2.16
Fpy = 71.1kN =1 $y:= ————— +0.73=1815 YQ.Lm71 = 1116

]
/L = -02
¢m

- soucinitel lokalniho bouleni



H, )
kp= 6+ 20— | =6.061
Loo

3

lw Bd
F. = 0.9REEB— = 1868[EN my = — =185
Hy, tw

1y = s+ 2yl + [my + my) =0.109m

I
Np = b T
’ F
Ccr

05
Xp = — = 1.598
NE

Leff = XFE[I}’ =0.174m

F
Ed
[fykm“eff mwj

M1
Mo Lm71%Lm71 *+ 0.8y = 1.4

1.4 - 0-8(T]1,G TN Wt Nibre T]l.s)
7 - =0.875
A My Mo.Lm71 + 08n1 Lm71

m2 =

S. .= 24mm



VYPOCET ODOLNOSTI PRICNIKU &.4 A STANOVENI ZATIATELNOSTI

1. vstupni udaje:

- délka prutu

Lpy = 4.52m Lg = 9.04m
- prufezové charakteristiky piného prafezu 770
H = 500mm H, := H - 204mm = 472[hm e J8, 16
L 130x90x14
) \\ i
B = 270mm A;= 16535mm N
_— [ - =
8 4 T ai(p =
te := 14mm Iy = 7.030000 mm L —— L —
=10 = 466300 mm"
ty = 10mm L, =4 mm
z = 250mm = 135mm - L oL
P T
Z, = 250mm Yy = 135mm B ({—I) —F
ﬁ [ "] -
6 4 . % P
I, == 3.06200 mm L 130x90x14
I,:= 2.677|:1012mm6
Iy _ 3 _ I _ 3
Wely = — = 28120000m Wel 5= — = 345407m
2 2

- priifezové charakteristiky oslabeného prarezu v misté pfipoje podéiniku

Ajer = A = 50.02mil, - 410.02m(iy = 14415m’

o _ 2 _ 2_ _ 2 _ 8_ 4
Iy net = Iy = 20.02m2 [z, - 50mm)” - 40.02m(@, [fz,, - 150mm)” - 20.01mf,[fz, - 240mm)” = 6.502 x 10" Em



2 2
ty T S 2770
IZ.net = IZ - IOE(I).OImEIW 7 - 4[0.02mmf ? + ; =4.646 x 10 [dm 116 8 1%
L 13038014~
I \ =
.net
Wel = 222 = 2600720mm’ = : T =T
.y.net =) =
p R C_ _) ksl
w +W - ab
L.y.net 1.
Wy g = —2 Y 59063600mm” s
y.OS 2 =
B ap S
I = 10
_ z.et _ 3 ‘_.
Wl et = —— = 344166hm - A
p ’ b
\%% + W = [ I |
1.z.net 1.
W, = — ©% 344787 m’ / 4
' 2 L 130x9Dx14 =

- materialové charakteristiky : svarkové Zelezo

E := 210GPa

= ——— =80769MPa
A 201 + 0.3)

fyx := 210MPa

2. zatfideni prirezu die CSN EN 1993-1-1¢8L.5.5 :

H - 290mm

- sténa na ohyb <n@E=1
tW
- sténa na tlak H-200mm 1o
tW
. B lw
- pasnice Sa= E - 7 = 1300hm — <% =1

Prifez patfi do tridy 3, jelikoz se jedna o nytovany prifez.

3. vnitfni sily :
- v misté pfipoje podélniku My2.Ed.G = 10.6kNh

My Ed.br = 0-2kNlh

M5 Eq.Lm71 = 343.5kNGh

- v pfipoji na hlavni nosnik V,3 Ed.G:= 9-0kN

’YMZ =13

235MP
e= |7 =1.058
£

tfida 1

tfida 1

tfida 1

M5 Ed.br = 3.6kNh

MZ2.Ed.S = 5.4kN0h

M5 Ed.Lm71 = 0-1kNIh

V2 Ed.G = ~1.2kN

V2 Ed.w = 3. 1kN

V22 Ed.br = 0-0kN

V2 Eds = 7-8kN

V2 EdLm71 = 17.2kN



V3 Ed.w = 2.6kN
V3 Edpr = 0-1kN

V3 Eds = 4 1kN

V3 EdLM71 = 253.9kN

4. vypocet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 1%,:: 1 k, =1 L, = 18m
. 5 e . H
- vzdalenost plsobiste sily od stfedu smyku zg1= — = 2500hm
2
2 ot HaEand A 1 3 4_ 4
- moment setrvacnosti ta¢ené pasnice I, = — B~ =6.174 x 10 [hm
12
. v . 1 3 4 4
- moment setrvacnosti tazené pasnice I = — B =6.174 x 10 [hm
12
N Tre = Igg
- parametr nesymetrie prifezu Py = =
Tre + Ige
- pomér koncovych momenta P = 0.86
- vzdalenost zj
hf = 486mm Zj = 045%{‘[&{‘ =0

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pasobiste zatizeni
Ed,,

T

K, .= E— K, + =2.631

wt wt
kaLZ GIZ[It

¢ = mlzg | ED pet ¢ =2741
g g
ko, G

mld; B, e
G= —g—= =0
kML, | G

- faktory zohledfuijici typ zatiZeni a podminky uloZeni dle CSN EN 1993-1-1/NA

C, =107 prek, >12a{=0,86
Cy=0 pre =0
Cy:=1 pre =0

€1

o i et - egeg)]  wemson



T E (G
z.net
:: =
MCr ucrﬂ— MCr 8166KN [

L,

5. vypocet soucinitele klopeni :

W
1yHyk
N WetyTyi X =0.269
Mcr

krivka vzpérné pevnosti "d" oy =076
) 1

N
drr+ \/ dp —X

6. vypocet smykové odolnosti prirezu dle CSN EN 1993-1-1 :

- staticky moment plochy Sy = 8268mm2|:l96mm =1.621 x 106Ehm3
f.
- elastickd smykova odolonost prafezu VRd = Ll]ymw =491.557kN
SyEV§E+fM()
H
- plasticka smykova odolonost stény priifezu Vpl Rd = ﬂ =534.831[KN
T 3By

7. pfidavny ohybovy moment od tuhosti polordmu CSN EN 1993-2, ¢1.6.3.4.2 (5) :

- vzdalenost mezi pruzinami 1= 1.8m
- moment setrvacnosti horniho pasu véetné Ucinné ¢asti stény k "z" o= 3.263[107mm4
- staticky moment plochy horniho pasu véetné uc¢inné ¢asti stény syf = 12562mm2@,73.gmm =5.952 x 1o6ﬁhm3

nosii q i __ -3 4
- moment setrvaénosti hlavniho nosniku Iy.net.HL =5499x 10 " m
- maximalni ohybovy moment My.Ed.max = 2112kN0h

M 3
- osova sila v hornim pasu NE4 max == —y-Bdmax Tyt =2285.9EkN
Iy.net.HL
Y wew o PR NEd.max
- dodatecna pfi¢na sila v misté pfipoje pasu ke svislici Fpq = ———— =22.859kN
100

- vzdalenost tezisté horniho pasu k horni pasnici pficniku hy = 0.322m
- pridavny ohybovy moment v pfi¢niku My EdH1 = Fgq@, = 7.361ENh

8a. stanoveni zatizitelnosti die MP SZDC v misté pripoje podélniku :




V2 Ed.G T V2.EdW T V22.Edbr T V22.Eds ¥ V22.Ed.LM71

=0.054
VplRd
M M
2.Ed.G 2.Ed.G
N = Y +—= =0.023
1.G ¢
E vk E vk
XLvay.osl W2 .05l
M1 M1
M M
2.Ed.W 2.Ed.W -
N w = Y +—= =8698x 10 °
1L.W R
E vk g yk
XLvay.osl W.0s1
M1 M1
M
_ y.Ed.HI
vk
XLvay.oleI
M 4 M 4
2.Ed.br4LM71 2.Ed.br4LM71
Ny g = —o P =0.059
1.br f
E vk g yk
XLvay osl W05l
M1 ™
M v4 M Z
2.Ed.s“LM71 2.Ed.s“1LM71
Mg = —— = =0.103
Efyk E vk
XLvay osl W2 .05l
M1 v
My BdtM71ZiM71 - M2 EdM71ZLM71
n = + =0.749
1.LM71 f f
7Y Y
XLvay.osl W2 05l
gl M1
1=M1.6 = M1w M1l ~Mbr "Nl
ZL M= =1.056

N1.LM71

8b. stanoveni zatizitelnosti die MP SZDC na konci pfiéniku :

\
23.Ed.G
NGE o =0018
Rd
v
_ "z3.EdW _ -3
g = 5289 10
Rd
v z
3.Ed.brZLM71 -
N3y = ——— =2034x 10" *
: v
Rd
v Z
3.Ed.sZLM71 -
Mmoo eS D g 341 x 1070
3s v
Rd

V3 EdLM71ZLMT71

smyk nema vlyv na ohybovou odolnost prafezu



M3 G T3 W T M3br T3
2= = 1.874
N3.LM71




VYPOCET ODOLNOSTI PRICNIKU &.5 A STANOVENI ZATIATELNOSTI

1. vstupni udaje:

- délka prutu

Lpy = 4.52m Lg = 9.04m
- prufezové charakteristiky piného prafezu 770
H = 500mm H, := H - 204mm = 472[hm e J8, 16
L 130x90x14
) \\ i
B = 270mm A;= 16535mm N
_— [ - =
8 4 T ai(p =
te := 14mm Iy = 7.030000 mm L —— L —
=10 = 466300 mm"
ty = 10mm L, =4 mm
z = 250mm = 135mm - L oL
P T
Z, = 250mm Yy = 135mm B ({—I) —F
ﬁ [ "] -
6 4 . % P
I, == 3.06200 mm L 130x90x14
I,:= 2.677|:1012mm6
Iy _ 3 _ I _ 3
Wely = — = 28120000m Wel 5= — = 345407m
2 2

- priifezové charakteristiky oslabeného prarezu v misté pfipoje podéiniku

Ajer = A = 50.02mil, - 410.02m(iy = 14415m’

o _ 2 _ 2_ _ 2 _ 8_ 4
Iy net = Iy = 20.02m2 [z, - 50mm)” - 40.02m(@, [fz,, - 150mm)” - 20.01mf,[fz, - 240mm)” = 6.502 x 10" Em



2 2
ty T S 2770
IZ.net = IZ - IOE(I).OImEIW 7 - 4[0.02mmf ? + ; =4.646 x 10 [dm 116 8 1%
L 13038014~
I \ =
.net
Wel = 222 = 2600720mm’ = : T =T
.y.net =) =
p R C_ _) ksl
w +W - ab
L.y.net 1.
Wy g = —2 Y 59063600mm” s
y.OS 2 =
B ap S
I = 10
_ z.et _ 3 ‘_.
Wl et = —— = 344166hm - A
p ’ b
\%% + W = [ I |
1.z.net 1.
W, = — ©% 344787 m’ / 4
' 2 L 130x9Dx14 =

- materialové charakteristiky : svarkové Zelezo

E := 210GPa

= ——— =80769MPa
A 201 + 0.3)

fyx := 210MPa

2. zatfideni prirezu die CSN EN 1993-1-1¢8L.5.5 :

H - 290mm

- sténa na ohyb <n@E=1
tW
- sténa na tlak H-200mm 1o
tW
. B lw
- pasnice Sa= E - 7 = 1300hm — <% =1

Prifez patfi do tridy 3, jelikoz se jedna o nytovany prifez.

3. vnitfni sily :
- v misté pfipoje podélniku My2.Ed.G = 10.4kN0h

My Ed.br = 0-9kNGh

- v pfipoji na hlavni nosnik V,3 Ed.G = 99N

’YMZ =13

235MP
e= |7 =1.058
£

tfida 1

tfida 1

tfida 1

M2 Ed.G = 0-2kNTh
M2 Eq.w = 0-1KN(h
M5 Ed.br = 41.4kNh
M2 Ed.s = 0-0kNlin

M5 Ed.Lm71 = 2.3kNIh

V2 Ed.G = ~1.2kN
V2 Ed.w = 4.3kN
V22 Ed.br = 0-0kN

V2 Eds = 2-3kN

V2 EdLm71 = 21.1kN



V3 Edw = 49KN
V3 Edpr = 0-1kN

V.3 Eds = 14.3kN

V3 EdLM71 = 277.2kN

4. vypocet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 1%,:: 1 k, =1 L, = 18m
. 5 e . H
- vzdalenost plsobiste sily od stfedu smyku zg1= — = 2500hm
2
2 ot HaEand A 1 3 4_ 4
- moment setrvacnosti ta¢ené pasnice I, = — B~ =6.174 x 10 [hm
12
. v . 1 3 4 4
- moment setrvacnosti tazené pasnice I = — B =6.174 x 10 [hm
12
N Tre = Igg
- parametr nesymetrie prifezu Py = =
Tre + Ige
- pomér koncovych momenta P = 0.86
- vzdalenost zj
hf = 486mm Zj = 045%{‘[&{‘ =0

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pasobiste zatizeni
Ed,,

T

K, .= E— K, + =2.631

wt wt
kaLZ GIZ[It

¢ = mlzg | ED pet ¢ =2741
g g
ko, G

mld; B, e
G= —g—= =0
kML, | G

- faktory zohledfuijici typ zatiZeni a podminky uloZeni dle CSN EN 1993-1-1/NA

C, =107 prek, >12a{=0,86
Cy=0 pre =0
Cy:=1 pre =0

€1

o i et - egeg)]  wemson



T E (G
z.net
:: =
MCr ucrﬂ— MCr 8166KN [

L,

5. vypocet soucinitele klopeni :

W
1yHyk
N WetyTyi X =0.269
Mcr

krivka vzpérné pevnosti "d" oy =076
) 1

N
drr+ \/ dp —X

6. vypocet smykové odolnosti prirezu dle CSN EN 1993-1-1 :

- staticky moment plochy Sy = 8268mm2|:l96mm =1.621 x 106Ehm3
f.
- elastickd smykova odolonost prafezu VRd = Ll]ymw =491.557kN
SyEV§E+fM()
H
- plasticka smykova odolonost stény priifezu Vpl Rd = ﬂ =534.831[KN
T 3By

7. pfidavny ohybovy moment od tuhosti polordmu CSN EN 1993-2, ¢1.6.3.4.2 (5) :

- vzdalenost mezi pruzinami 1= 1.8m
- moment setrvacnosti horniho pasu véetné Ucinné ¢asti stény k "z" o= 3.263[107mm4
- staticky moment plochy horniho pasu véetné uc¢inné ¢asti stény syf = 12562mm2@,73.gmm =5.952 x 1o6ﬁhm3

nosii q i __ -3 4
- moment setrvaénosti hlavniho nosniku Iy.net.HL =5499x 10 " m
- maximalni ohybovy moment My.Ed.max = 2112kN0h

M 3
- osova sila v hornim pasu NE4 max == —y-Bdmax Tyt =2285.9EkN
Iy.net.HL
Y wew o PR NEd.max
- dodatecna pfi¢na sila v misté pfipoje pasu ke svislici Fpq = ———— =22.859kN
100

- vzdalenost tezisté horniho pasu k horni pasnici pficniku hy = 0.322m
- pridavny ohybovy moment v pfi¢niku My EdH1 = Fgq@, = 7.361ENh

8a. stanoveni zatizitelnosti die MP SZDC v misté pripoje podélniku :




V2 Ed.G T V2.EdW T V22.Edbr T V22.Eds ¥ V22.Ed.LM71

=0.05
VplRd
M M
2.Ed.G 2.Ed.G
N = Y = =0.026
1.G ¢
E vk E vk
XLvay.osl W2 .05l
M1 M1
M M
2.Ed.W 2.Ed.W -
N wE S z =7.922% 10 °
: f
E vk g yk
XLvay.osl W.0s1
M1 M1
M
_ y.Ed.HI
vk
XLvay.oleI
M 4 M 4
2.Ed.br4LM71 2.Ed.br4LM71
Ny g = —o P = 0.504
1.br f f
E vk g yk
XLvay.osl W05l
M1
M v4 M Z
2.Ed.s“LM71 2.Ed.s“1LM71 -
Mg = —— = =2939x 10 °
fok fok
XLvay.ole W08
v M1
My BdtM71ZiM71 - M2 EdM71ZLM71
n = + =0.591
1.LM71 R R
E vk E vk
XLvay.osl W2 05l
v M1

L=y =M1w = M1HL "Mbr " MNis
ZI M= =0.75
N1.LM71

8b. stanoveni zatizitelnosti die MP SZDC na konci pfiéniku :

v
73.Ed.G
M3 Gi= ——— =0.02
VRd
v
_ "z3.EdW _ -3
n3w:= V—Rd =9.968 x 10
v Z
3.Ed.brZLM71 -
N3y = ——— =2034x 10" *
' VRd
\% Z
3.EdsZLM71
Ny g i= — = 0.029
' VRd
\% Z
23 BEd.LM71Z1LM71

VRd

smyk nema vlyv na ohybovou odolnost prafezu



1=M3G6"M3.w " M3br M35
2= = 1.668
N3 LM71




VYPOCET ODOLNOSTI PRICNIKU &.7 A STANOVENI ZATIATELNOSTI

1. vstupni udaje:

- délka prutu

Lpr = 4.52m Lg := 3.6m
- prufezové charakteristiky piného prafezu 770
H = 500mm H, := H - 204mm = 472[hm e J8, 16
L 130x90x14
) \\ i
B = 270mm A;= 16535mm N
_— [ - =
8 4 T ai(p =
te := 14mm Iy = 7.030000 mm L —— L —
=10 = 466300 mm"
ty = 10mm L, =4 mm
z = 250mm = 135mm - L oL
P T
Z, = 250mm Yy = 135mm B ({—I) —F
ﬁ [ "] -
6 4 . % P
I, := 3.06200 'mm L 130x90x14
I,:= 2.677|:1012mm6
Iy _ 3 _ I _ 3
Wely = — = 28120000m Wel 5= — = 345407m
2 2

- priifezové charakteristiky oslabeného prarezu v misté pfipoje podéiniku

Ajer = A = 50.02mil, - 410.02m(iy = 14415m’

o _ 2 _ 2_ _ 2 _ 8_ 4
Iy net = Iy = 20.02m2 [z, - 50mm)” - 40.02m(@, [fz,, - 150mm)” - 20.01mf,[fz, - 240mm)” = 6.502 x 10" Em



2 2
ty T S 2770
IZ.net = IZ - IOE(I).OImEIW 7 - 4[0.02mmf ? + ; =4.646 x 10 [dm 116 8 1%
L 13038014~
I \ =
.net
Wel = 222 = 2600720mm’ = : T =T
.y.net =) =
p R C_ _) ksl
w +W - ab
L.y.net 1.
Wy g = —2 Y 59063600mm” s
y.OS 2 =
B ap S
I = 10
_ z.et _ 3 ‘_.
Wl et = —— = 344166hm - A
p ’ b
\%% + W = [ I |
1.z.net 1.
W, = — ©% 344787 m’ / 4
' 2 L 130x9Dx14 =

- materialové charakteristiky : svarkové Zelezo

E := 210GPa

= ——— =80769MPa
A 201 + 0.3)

fyx := 210MPa

2. zatfideni prirezu die CSN EN 1993-1-1¢8L.5.5 :

H - 290mm

- sténa na ohyb <n@E=1
tW
- sténa na tlak H-200mm 1o
tW
. B lw
- pasnice Sa= E - 7 = 1300hm — <% =1

Prifez patfi do tridy 3, jelikoz se jedna o nytovany prifez.

3. vnitfni sily :
- v misté pfipoje podélniku My2.Ed.G := 8.1kN[h

M5 Eq.Lm71 = 343.5kNGh

- v pfipoji na hlavni nosnik V,3 Ed.G:= 74kN

’YMZ =13

235MP
e= |7 =1.058
£

tfida 1

tfida 1

tfida 1

M2 Ed.G = 04kNlh
M2 Eq.w = 0-3kN(h
M5 Ed.br = 41.1kNGh
M2 Ed.s = 0-3kN(in

M5 Ed.Lm71 = 3.6kNIh

V2 Ed.G = ~1.2kN

V2 Edw = 41kN

V22 Ed.br = 0-0kN

V2 Eds = ~3.3kN

V2 EdLM71 = 22.2kN



V3 Ed.w = 24kN
V3 Edbr = 9-2kN

V3 Eds = 34kN

V3 EdLM71 = 271.3kN

4. vypocet kritického momentu die CSN EN 1993-1-1/NA :

- faktory vzpérné délky k,=1 1%,:: 1 k, =1 L, = 18m
. 5 e . H
- vzdalenost plsobiste sily od stfedu smyku zg1= — = 2500hm
2
2 ot HaEand A 1 3 4_ 4
- moment setrvacnosti ta¢ené pasnice I, = — B~ =6.174 x 10 [hm
12
. v . 1 3 4 4
- moment setrvacnosti tazené pasnice I = — B =6.174 x 10 [hm
12
N Tre = Igg
- parametr nesymetrie prifezu Py = =
Tre + Ige
- pomér koncovych momenta P = 0.86
- vzdalenost zj
hf = 486mm Zj = 045%{‘[&{‘ =0

- parametr zohlednujici nesymetri priifezu, krutovou a vysekovou tuhost a pasobiste zatizeni
Ed,,

T

K, .= E— K, + =2.631

wt wt
kaLZ GIZ[It

¢ = mlzg | ED pet ¢ =2741
g g
ko, G

mld; B, e
G= —g—= =0
kML, | G

- faktory zohledfuijici typ zatiZeni a podminky uloZeni dle CSN EN 1993-1-1/NA

C, =107 prek, >12a{=0,86
Cy=0 pre =0
Cy:=1 pre =0

€1

o i et - egeg)]  wemson



T E (G
z.net
:: =
MCr ucrﬂ— MCr 8166KN [

L,

5. vypocet soucinitele klopeni :

W
1yHyk
N WetyTyi X =0.269
Mcr

krivka vzpérné pevnosti "d" oy =076
) 1

N
drr+ \/ dp —X

6. vypocet smykové odolnosti prirezu dle CSN EN 1993-1-1 :

- staticky moment plochy Sy = 8268mm2|:l96mm =1.621 x 106Ehm3
f.
- elastickd smykova odolonost prafezu VRd = Ll]ymw =491.557kN
SyEV§E+fM()
H
- plasticka smykova odolonost stény priifezu Vpl Rd = ﬂ =534.831[KN
T 3By

7. pfidavny ohybovy moment od tuhosti polordmu CSN EN 1993-2, ¢1.6.3.4.2 (5) :

- vzdalenost mezi pruzinami 1= 1.8m
- moment setrvacnosti horniho pasu véetné Ucinné ¢asti stény k "z" o= 3.263[107mm4
- staticky moment plochy horniho pasu véetné uc¢inné ¢asti stény syf = 12562mm2@,73.gmm =5.952 x 1o6ﬁhm3

nosii q i __ -3 4
- moment setrvaénosti hlavniho nosniku Iy.net.HL '=2488x 10 " m
- maximalni ohybovy moment My.Ed.max = 796kN[h

M 3
- osova sila v hornim pasu NE4 max == —y-Bdmax Tyt =1904.2[kN
Iy.net.HL
Y wew o PR NEd.max
- dodatecna pfi¢na sila v misté pfipoje pasu ke svislici Fgq = ——— = 19.042[kN
100

- vzdalenost tezisté horniho pasu k horni pasnici pficniku hy = 0.322m
- pridavny ohybovy moment v pfi¢niku My EdH1 = Fgq@, = 6.132[ENh

8a. stanoveni zatizitelnosti die MP SZDC v misté pripoje podélniku :




V2 Ed.G T V2.EdW T V22.Edbr T V22.Eds ¥ V22.Ed.LM71

=0.041
VplRd
M M
2.Ed.G 2.Ed.G
N G= Y +— =0.024
1.G ¢
E vk E vk
XLvay.osl W2 .05l
M1 M1
M M
2.Ed.W 2.Ed.W -
MW= — +— =5717x 10 °
: f
E vk g yk
XLvay.osl W.0s1
M1 M1
M
_ y.Ed.HI
vk
XLvay.oleI
M 4 M 4
2.Ed.br4LM71 2.Ed.br4LM71
Ny g = —o P = 0.485
1.br f
E vk g yk
XLvay osl W05l
M1 ™
M v4 M Z
2.Ed.s“LM71 2.Ed.s“1LM71 -
Mg = —— = =6.337x 10 °
Efyk E vk
XLvay osl W2 .05l
M1 ™
My BdtM71ZiM71 - M2 EdM71ZLM71
n = + =0.613
1.LM71 R R
E vk E vk
XLvay.osl W2 05l
v M1
MG T w T HL T Vb TN
ZL M= =0.76

N1.LM71

8b. stanoveni zatizitelnosti die MP SZDC na konci pfiéniku :

\Y
z3.Ed.G
n3G= V. =0.015
Rd
A%
_ "z3.EdW _ -3
3w = B 4.882x 10
Rd

V23 Ed.orZim71

N3 bp = =0.019
VRd
v Z
3.Ed.sZLM71 -
M= S VD 6917x 1070
3.s v
Rd

A" Z
z3.Ed.LM71LM71
Rd

smyk nema vlyv na ohybovou odolnost prafezu



M3 G T3 W T M3br T3
2= =1.729
N3.LM71




VYPOCET ODOLNOSTI HLAVNIHO NOSNIKU &.1 A STANOVENI ZATIiZITELNOSTI

1. vstupni udaje:
50, 120 50
. L 100x100x12
- délka prutu Ly, -= 10.8m Lg := 10.8m \ .| " -
e [ — 1
- prufezové charakteristiky piného prafezu . = —
— 8
M= 1052mm H,, = 976mm = q J> —%
2 =
B := 220mm A@V:: 30464mm =
— qp
te:= 38 =5 851[109 4 =
f = mm y = . mm P — ( )
=10 = 6.53200 mm" ) ap
ty = 10mm L, :=6. mm G~— |~
z, = 526mm Yp = 110mm =
z,, = 526mm Y = 110mm =
I, := 1.03800 mm” —
- 8
I,:= 1.659|:1013mm6 = , 41)r\ ,
i = —
Iy 3 I 3 L mﬂn{wnzy -
W,y = —— = 111235740hm W1, = — =593818hm
y H el.z B
2 2

- prufezové charakteristiky oslabeného priifezu

Ajer = A = 100.02mii, ~ 410.02m(0.012m = 275040m”

I =1y - 2[20mmr34mm[@zp - 82mm)2 - 220mm (zp - 176mm)2 + (z - 276mm)2 + (z - 376mm)2 | =5499% 10°@

y.net = P P

+ (Zp - 476mm)2

2 2
t t
12
Gnet =1z~ ZODOmmEIWEETWj - 4[20mm[12mm[€7w + Iznmj = 6.519% 10" Gm’
__ Iy.net _ 3
Wel.y.net = —— =10454173m
Z
p
w + W
_ "ely.net ely _ 3
Wy-osl = > = 10788874 hm
o IZ.net _ 3
Welznet=—— = 592649hm
P
w + W
1.z.net 1.
w cond  C7 - 5930330m’

z.081 "~ B



- materialové charakteristiky :

svarkoveé Zelezo Mo = 1.07
E = 210GPa g = 117
G = — = 80769[MPa =13
MM+ 0.3) M2

fyx = 210MPa

f i = 340MPa

2. zatfideni prirezu die CSN EN 1993-1-1¢8L.5.5 :

- sténa na ohyb

- sténa na tlak

- odstavajici pfiruba

- vzdalenost nytll pficna

- vzdalenost nytli podélna

Prifez patfi do tridy 4.

H-2026
—Hll'[l <83 =1
tw
H-202
& <42[g =0
tw
>0mm <9e =1 tfida 1
13mm
120mm _jse =1 fridad
13mm
120mm <e=1 tfida 1
13mm

3. bouleni viyvem normdlovych napéti dle CSN EN 1993-1-5 :

- efektivni prafezové charakteristiky prifezu tfidy 4 - tlaéena stena

Py =1 kon =4
hW
to
= =1.331
pN
28.42[JkyN

N pN ~ 005503 + y)

PN - >

XPN

- _ 3. 2
A, = hy/d, = 8 x 10° Thm

o _ 2
Ac.eff — meC = 50160m

235MP
e= |7 =1.058
i

tfida 2

tfida 4

hW = H-2026mm = 0.8 m

=0.627

Augp = 2Bl + 2088mmB4mm + A_ ¢ = 277200m”



- efektivni prafezové charakteristiky prifezu tfidy 4 - ohybana sténa

hW

, tw
NpM T T
2842 kg

Py = L

=0.545

Bouleni vlyvem ohybu nenastane.

4. bouleni viyvem smyku die CSN EN 1993-1-5 :

n:=12 dle CSN EN 1993-1-5/NA

- vzdalenost pfi¢nych vystuh

- soucinitel kritického napéti

hW

- navrhova unosnost ve smyku

h

w

i 3740, B (k.

W =0.817

0.8
XW = - = 1.016
>\ w

w

XW[ﬂykmwmw

=842.522[KN
V38

Vbow.Rd =

S pfispévkem pasnic se neuvazuie.

3. vnit'ni sily :

- v misté pfipojeni pficniku 4

My Ed.G = 109.5kNGh M, g4 G = 0.0kNT
My Eqdw = 35.9KNGn M, g4 w := 0.5kNTh
My Eq by = 62.1kNGh M, g4 py = 0.0kNTh
My Eqd = 2.2kNGn M, g4 ¢ = 19.4kNTh

a:= 1.8m 2 905
hW

Y
k= 5.34+4[€—Wj =6.13

a

— < 3 @Q/k_T =0 nastava bouleni viyvem smyku
ty M

VZEdG ‘= 4.5kN
VZEdW = _Osz
VzEd.br = 2:0kN

VZ.Ed.S = 5.0kN

VzEdLM71 = 127.8kN

Npq G = —4.3kN
Ngqw = 10.6kN
Ngg by 1= —45.7kN
Ngg g = 46.6kN



4. vypodet kritického momentu pro klopeni hlavniho nosniku :

- faktor kritického ohybového momentu ze stabilitni analyzy
- maximalni ohybovy moment

- kriticky moment pro klopeni hlavniho nosniku

5. vypodet soucinitele klopeni die CSN EN 1993-1-1 cl. 6322 :

o[ Weryty
Ni= |[————
Mcr

O = 9.734
MEy max = 1698kN[h

M, = Mpy ax @ = 16528ENTh

X =0.376
krivka vzpernej pevnosti "d" oy =076
dpri= 0.5[@1 +op 7N - 02) + xz} ¢y =0.638

) 1
XLT = XL = 0.868

N
B \/ épr - N

6. vypocet smykové odolnosti prirezu die CSN EN 1993-1-1 :

- staticky moment plochy

S. = 15232mm>@14.1mm = 6.308 x 10°Hm°

y
f
- elastickd smykova odolonost VRd = Ll]ymw =1.051 % 103EI1N
SyEﬁB{MO
H
- plasticka smykova odolonost Vpl.Rd = M =1.106 x 103EI1N
V3B
7. uréeni zatiZitelnosti dle MP SZDC pro hornivékno :
_ Nedg My Ed.G M, EdG V2EdG* V2EdW * VZEdLM71
yk yl yk bw.Rd
Aeff EI,\{ XLvay.oleL{ Wz.oleI,Y
Ml Ml smyk nema vlyv na ohybovou odolnost prafezu
Nga.w My Ed.w M; Ed.w
W= =0.024
) fyk fyk fyk
Apet XLvay.oleI W.0s153
™1 M ™1
NeapZim71 MyedolZim7t - MzedblZim7i Zrm71 = 0826
n = + + =0.038 . :
1.br f £ foy pro iteraci
E y E y E y
Aeff XLvay.osl W01
M1 M1 ™1
NeasZim71r MygedsZim7r MzedsZimyi
Ms= + + =0.144
) fyk fyk fyk
Aeff3 XLT wvy.oslE W.0s153
y A M1



Neda.Lm71ZLm71 . My Ed.LM71ZLM71 . M, Ed.LM71ZLM71

ELS EILS ELS
Aeff M1 XLvay.osl ~ W 051 M1
MG Tw T b T M
LM A= =0.825
N1.LM71
8. uréeni zatiZitelnosti die MP SZDC pro doini idkno :
N4 My Ed.G M; Ed.G
= + + =0.057
fyx fyx o
ApeF— W, F— W, 32—
eff y.osl z.0sl
M1 M1 M1
Ngqw My Ed.w M; Ed.w
W= — P =002
k k k 2= 0-
Anet 5 W 1 5 W IEI > 0-855
E y.08 = Z.0S . .
M1 M1 M1 pro iteraci
NeanrZim7r MygdbrlZim7t MzedbiZimr7i
= - + f+ =0.041
ELS EIRL ELS
Aeff XLvay.osl W05l
M1 A M1
NeasZim7i MygdsZim7t - MzedsZimri
ARTR + + =0.154
E fyk 5 fyk EIL
Anet XLT wvy.osl W05l
M Al M1
Nearm71Zim7t - Mygdim71Zimv7r Mzedim71Zimri
LML= + + =0.822
fyx fyx fyx
A 32— W, 32— W, 32—
eff y.osl z.0s1
M1 Al M1
MG T W T e "M
LM = =0.884

N1.LM71



VYPOCET ODOLNOSTI HLAVNIHO NOSNIKU &.2 A STANOVENI ZATIiZITELNOSTI

1. vstupni ddaje: 50 170 50
- délka prutu Ly, = 108m  Lg:= 10.8m A\ ’ \ N <
- prufezové charakteristiky piného prafezu N i ﬁ = g.,_ % F = I
M= 1026mm H,, = 976mm - ¥
2 L
B := 220mm A= 24744mm =
— qp
o o 0 9 4 =
ty == 25mm Iy = 4.30800 mm | ab
- - 74 s i T ik
ty = 10mm I, = 422500 mm - dap
z, = 513mm Yp = 110mm ‘E.
z, = 513mm Ym = 110mm E,._
— D 6 4 s r—‘Qj = :‘t gg‘_ L ¥ 1 —_r
It = 4.843000 mm [ I — Ea— — y = 2
L 100x100¢17 y - L 100x100x12
136 o
[,:=1.04400 "mm
Iy _ 3 _ L _ 3
Wel.y = ? = 8397661 hm Wel .= ? =3840910hm
2 2

- prufezové charakteristiky oslabeného priifezu

Apeg = A = 100.02mH,, — 4[0.02m(0.012m = 217840im"

I [Iy - 2[20mm[34mm[@zp - 69mm)2} - 220mm (zp - 163mm)2 + (zp - 263mm)2 + (z - 363mm)2 1=3956x 10°m

y.net =

p
2
+ (zp - 463mm)
t 2 t 2
12
o= L - 20D0mmEIWEETWj - 4[20mmD2mm[E7W + Iznmj = 4212% 10 Gm"
o Iy.net _ 3
Wel.ymet := ~o = 7711296[m
p
W +W
_ "ely.net ely _ 3
Wy 51 = , = 8054479hm
_ I net _ 3
We, net = — = 3829210hm
p
W +W
1.znet ¥ Wel,
W ezl CLZ _ 383506Hm°

z.081 "~ B



- materidlové charakteristiky : svarkoveé Zelezo Mo = 1.07
E = 210GPa g = 117
G = — = 80769[MPa =13
MM+ 0.3) M2
fyx = 210MPa
f i = 340MPa

2. zatfideni prirezu die CSN EN 1993-1-1¢8L.5.5 :

H-2013mm

235MP
e= |7 =1.058
£

- sténa na ohyb <83 =1 tfida 2
tW
- sténa na tlak H=2013mm <4208 =0 tfida 4
tW
e 50mm o
- odstavajici pfiruba <9g =1 tfidat
13mm
- vzdalenost nytll pficna 120mm <45e =1 tfida 1
13mm
- vzdélenost nytd podéna 120mm _ he =1 fida 1
13mm

Prifez patfi do tridy 4.

3. bouleni viyvem normalovych napéti die CSN EN 1993-1

-5

- efektivni prafezové charakteristiky prifezu tfidy 4 - tlaéena stena

Py =1 kon =4 hy, = H-2013mm = 0.8m
hW
tW
>‘le = =1.331
28.42[JkyN

N pN ~ 005503 + y)

.2
)\pN

N =0.627

A,

h i, = 8 X 10°Gm”
= oA = 5016hm>
Ac.eff = pN c = 5016 m

Augp = 2Bl + 2088mmB4mm + A_ ¢ = 220000m”



- efektivni prafezové charakteristiky prifezu tfidy 4 - ohybana sténa

hW
tW
N M = e = 0.545
PM™ 28 4y,
Py = L

Bouleni vlyvem ohybu nenastane.

4. bouleni viyvem smyku die CSN EN 1993-1-5 :

n:=12 dle CSN EN 1993-1-5/NA

- vzdalenost pfi¢nych vystuh

- soucinitel kritického napéti

hW

- navrhova unosnost ve smyku

h

w

i 3740, B (k.

W =0.817

0.8
XW = - = 1.016
>\ w

w

XW[ﬂykmwmw

=842.522[KN
V38

Vbw.Rd =
S pfispévkem pasnic se neuvazuie.

5. vnitrni sily :

- v misté zmény prafezu

My Ed.G = 734kNlh M, g4 G = 0.1kN[h
My Eq.w = 23.9kNGn M, g4 w = —0.4kNTh
My Eq by = 17KNGn M, g4 py = 0.0kNTh
My Eq s = 41.0kN M, g4 ¢ = 2.9kNTh

a:= 1.8m 2 905
hW

Y
k= 5.34+4[€—Wj =6.13

a

— < 3 @Q/k_T =0 nastava bouleni viyvem smyku
ty M

V, pd.G = 22.3kN
VzEdw = 6.6kN
VzEd.br = 72 7kN
V, Bas = 12.1KN

V2 EdLM71 = 343.9kN

Ngq.G = —3.2kN
NEq w = 5.4kN
NEg by = 29.9kN
NEg.s = 27.2kN



- v misté pfipoje pficniku

My» Ed.br = 0-2kNlh My Ed.br = 0-0kNlh

Mys Ed.LMm71 = 959-6kNI - M5 gy a7y = ~1.5kNI

6. vypocet kritického momentu pro klopeni hlavniho nosniku :

- faktor kritického momentu ze stabilitni analyzy
- maximalni ohybovy moment

- kriticky moment pro klopeni hlavniho nosniku

7. vypodet soucinitele klopeni die CSN EN 1993-1-1 ¢l 6322 :

o[ Werytyy
o= | —X5
Mcr

krivka vzpernej pevnosti "d"

d)LT = 05@1 + OLLTmX' - 02) + >\‘2j|

1

X[ T =

LT —
dpr*+PLT —N

8. vypodet smykové odolnosti priifezu die CSN EN 1993-1-1 :

- staticky moment plochy

y
- elastickd smykova odolonost VR4 =
- plasticka smykové odolonost Vpl.Rd =

V2 Edaw = 7-3kN
V22 Ed.br = 2-0kN

VZZ.Ed.S = 11.7kN

V2 EdLM71 = 546.6kN

o= 9.892

MEK max = 1128kNT

N2EdG = =3.0kN
N2Edb1' = -14.7kN

N2Eds = 25.5kN

NoEd.LM71 = —51.6kN

M, = Mpy ax @ = 11158ENTh

X =0.398

op 1= 0.76

£
= iyt =1.012x 10° KN
SyEﬁB{MO
H
Mlwllyi _ 1.106 x 10° KN
V330

9. uréeni zatiZitelnosti dle MP SZDC v misté zmén yprirezu - horni vidkna :

V2EdG T VzEdW T VZEdLM71 T VZEdbr T VZEds

VpLRd

=0.346

S. = 12372mm>389.7mm = 4.821 x 10°Hm°

smyk nema vlyv na ohybovou odolnost prafezu



-N M M
Ed.G Ed.G Ed.G
NG = - S *— = 0.059
: fk fk fk
At XLvael.yEI Wel.,53
M1 M1 M1
-N M M
Bd.W Ed.W Ed.W
N W= ¥ 2 +— =0012
' Efyk nyk ok
A XLvael.y Wel.z
M1 ™M M1
NedbrZim71 MyEdbrlZim7t MzedoiZim7i -3 ZLm71 = 0.960
M br = + + =-5.192x 10 Y
.br fyk fyk fyk pro iteraci
Al XLvael.yEI Wei /3
M1 M1 M1
NeasZim7i MygdsZim7r MzedsZim7i
N = + + = 0.065
' . fyk . fyk ok
A XLT wvel.y Wel.z
M1 M1 M1
Nearm71Zimrr - Mygaim7i%omrt - Mzedim71iZimri
n = + + =0.905
1.LM71 i fr o
oY oY oY
Aeff XLvael.y Wel.z
g ™ M1
L=M16=M1w ~M1br ~Mis
2= =0.96

N1.LM71

10. uréeni zatiZitelnosti dle MP SZDC v misté pfipoje pficniku - pro homni vigkna :

V2 Ed.G T V2.EdW T V22 EdIM71 ¥ V2Edbr ¥ V2Eds

=0.538 smyk ma vlyv na ohybovou odolnost priifezu
VplRd
-N M M
2Ed.G .Ed. .Ed.
_ y2.Ed.G 2EdG _ o
f f "
At XLvay os1 W08
™
-N M M
2Ed.W 2.Ed.W 2.Ed.W
= . Y — z =0.017
EIRLS ERLS gk —
Apet ~ XLvay.osl ~ W 051 ~ ZoLmr1 = 0799
Ml M Ml pro iteraci
NoedbrZim71 My2EdbrZim71 - Mz2 EdbrZoLM71 -3
Moba= + + =3.73 % 10
g fyk g fyk ERLS
Aeff XLvay.osl W2 05l
™I A ™I
NoeasZim71 My2EdsZim7r Mz EdsZoim7i
s + + =0.208
fyk fyk fyk
AnetE,YM1 XLvay.oleI W08

M1 M1



- NoedimriZoamrt My eaimniZoimrr - Mz gamri%oimr

ANLMZL ™ fk fk fk
Aeff = XLvay.ole W 0515
M1 ™M1 M1
\
22Ed.G
bw.Rd
v
2 EdW -
N3 = e = 8664 % 10
' Vow.Rd
_ Vo EednZorm71 1807 1073
e Vow.Rd '
\ Z
2 EdsZ21M71
Ny g = ——— =0.011
' Vow.Rd
_ Vo rdimniZormr
N3.LM71 = Ve rd =0518
W.

- ohybovy moment Ginosnosti prafezu sloZzeného z Gc¢innych ploch pasnic

2
B A T )] 9 4
ny =2 EBmf + Bmftﬁzp - Ej =2.756 x 10" hm

I f
K
M g = B = 1054 % 10°ENGR
o Zp MO

- ohybovy moment Uinosnosti piného prafezu

L f
K
My g = —L 35 = 1,648 x 10° N[
N.Rd
Zp TMO
M
o o MiNRA)
M\ Rd
RZ 2
4R Z31 M71 M3 L1M7 -

*Za v om71 + 8% Lv71 N3 6+ 3w F M3 + M35) ~ 4R v ] -

+(711.G New P Mbr Y M)

2
+4Rfn3 G+ 3w * Napr * M3s) ~AREN3 G+ Nz w + N3yt Nag) F k1

=0.615

=0 solve - (

0.79885004733568755293
—0.74201787785207828401





