.I||n”.|||.|.||.|||.||.|||”n
201734CZ

Staticky vypocet

(revize: 0)

Stavba: Chlumec n.Cidlinou, Kostel sv. Vorsily
Rekonstrukce krovu véze

Objekt: Krov véze - leSeni
Cist: D 1.2 Stavebné konstruk&n{
Stuperi: DSP + DPS

Vypracoval: Marcel Vojanec

Datum: 08.2017

Celkem stran: 52

Ptiloha:

Bane spol. s r.o, Kozdckd 5, 101 00 Praha 10 tel.: +420 776 168 438 e-mail: bane92@hotmail.cz



Bane spol. s r.o.

stavba:

objekt / poloha:

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni
Rekonstrukce krovu véZe

pozice:

revize:

0

strana:

2

Obsah

Uvod .

Ptehled posouzenych pozic .
Literatura

Predpisy .

Vysvétlivky .

Materialy

Zatizeni .

Posouzeni trubkového leseni
PloSina

Kotveni ploSiny

Kotveni lesen{ .

Posledni stranka

SO 0 N9 O AW

LN W AW =
N = O N




Bane spol. s r.o.

stavba:

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni 3
Rekonstrukce krovu véZe 0

objekt / poloha: pozice: revize: strana:

Uvod

Obsahem dokumentace je ndvrh postupu opravy vymény dfevénych prvka bané véze kostela a véetné
navazujicich zdénych Casti a ndvrh leSeni pro dokonCovaci prace. V zavéru zpravy jsou uvedeny
podminky pro preddni, provoz a UdrZzbu, jako jeden z podkladii pro vypracovani provozniho fadu
stavby.

Poznamky

Vseobecny popis konstrukce je uveden v technické zprave projektu. V tisténé formé statického vypo-
¢tu jsou uvedeny pouze rozhodujici verze vypocetnich modelt a dileZité tidaje pro kontrolu navrhu.

Ve statickém vypoctu jsou uvedené profily, rozméry, které predstavuji minimdlni hodnoty spliiuji
pozadovana kritéria na nosné konstrukce. Z konstruk¢nich diivodi se tyto hodnoty nebo feseni mo-
hou lisit od hodnot uvedenych ve vykresové dokumentaci, vZdy vSak ve prospéch bezpecnosti. Plati
rozméry uvedené ve vykresové dokumentaci.
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Prehled posouzenych pozic
Tabulka 1: Prehled posouzenych pozic
< . . poZérni ;
. poloha pozice profil materidl pozndmka
odolnost
plosina ocelovy trdm rohovy HEB 160 S235 -
2 ocelovy tram HEB 140 S235 -
dfevény rost 2x 12/16 S10C18 -
4 leSeni trubka 48,3x3,2 S235 -
5 fosna podlazk 25/32 S10C18 alt. 18/3,8 nebo
o$na podlaz s -
pocierty 15/45
min 1 kotveni .
6 kotva - nutno ovéfit zkouskou

15 cm
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Vysvétlivky

V textu jsou pouZzivany, pokud jsou pouZity, tyto znacky v ndzvech zatéZovacich stavli a navrhovych
situaci:

D - zatiZeni stdlé, popfipadé€ ostatni stdlé, L - zatiZeni uZitné, S - klimatické zatiZeni snéhem, a na-
mrazou, W - klimatické zatiZeni vétrem, T - zatiZeni zménou teploty, A - zatiZeni{ mimotfadné,

ULS - mezn{ stav tnosnosti, SLS - meznf stav pouzitelnosti, FIRE - mezni stav pfi poZarni situaci,
GEO - poruseni nebo nadmérnéd deformace zdkladové ptdy.

Hodnoty zatiZeni jsou uvddény vZdy charakteristickou hodnotou. Hodnoty vnitfnich sil a deformaci
jsou uvadény pro kombinace zatiZeni ndvrhovou hodnotou. Hodnoty reakci jsou uvddény pro jednot-
liva zatiZeni charakteristickou hodnotou. V posouzeni je uvddéna vzdy ndvrhova situace, kombinace,
pro niZ byla zjisténa nejmensi inosnost nebo nejvétsi deformace nebo nejmensi doba poZarni odol-
nosti.

Souradnicovy systém

Pro v§echny vypocetni modely je pouZit pravoto¢ivy soufadnicovy systém XYZ., kde osa Z je verti-
kdla a kladny smér je nahoru.

Jednotky
Je pouzit SI metricky systém jednotek (m, kN, MPa, ...).

Materialové charakteristiky

Materidlové charakteristiky byly pfevzaty z normovych ptfedpist, nebo zaveéri geologického prii-
zkumu. Pokud nenf uvedeno jinak materidly jsou v§eobecné uvazovany jako izotropické se zavislosti
na teploté (ndvrh poZzérni situace).

Pouzité prvky

Jednotlivé prvky konstrukci jsou modelovany jako prostorové konstrukce z plosnych prvkid nebo 3D
nosnikl. Pro pfenos vodorovného plosného zatiZeni jsou pouzity dummy plosné prvky s nulovou
ohybovou a smykovou tuhosti. Maji v§ak hmotnost, kterd pfedstavuje vlastni tthu opldsténi. Stropni
desky v prostorovém modelu slouZi pro modelovéni prostorové tuhosti a prenos zatiZeni, jejich navrh
a posouzeni je oddélené.

Vsechny pouZité programy byly zkontrolovany pomoci testovacich piikladd a patch testt z verifikacni
sady doddvané autory pouZitych programt tak aby byla ovéfena moZnost jejich pouZiti a splnény
poZadavky, které vyZaduji mezindrodni QA ptedpisy, napt. ISO 9000.

Metody analyzy

ZatiZeni je vétSinou uvaZovéno jako statické, konzervativni, odezva konstrukce je stanovena pomoci
pruznostni globélni analyzy, popfipadé nelinedrni s uvazovanim velkych deformaci (P - §) i posunil
(P - A). Pocatecni imperfekce konstrukce stanoveny vySetfenim linedrn{ stability konstrukce s volnym
parametrem uZitného zatiZzeni. Vnitfni sily, které vstupuji do posudku poZarn{ situace jsou stanoveny
pro ¢as t = 0 a tyto tcinky jsou zjednoduSené povaZovany stdlé po celou dobu pozarniho namahéni.
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Materialy
Ocel
Tabulka 2: Charakteristiky oceli pro tl. do 4 cm dle CSN EN 10025-2
Oznaceni fy f, E G \% oy Poznamka
(MPa) (MPa) (GPa) (GPa) 1) (K1
S235 235 360 210 81 0,3 12E°
S355 355 510 210 81 0,3 12E¢

Tabulka 3: Charakteristiky spojovacich prostfedki dle CSN EN 1993-1-8
Oznaceni fyp fup Poznamka
(MPa) (MPa)
6.8 480 600
8.8 640 800
Beton
Tabulka 4: Charakteristiky betonu dle CSN EN 1992-1-1
Oznaceni fek cube ferk Eom Poznamka
(MPa) (MPa) (GPa)
C-/5 5 0,5 21,5
C8/10 10 0,9 24,5
Vyztuz
Tabulka 5: Charakteristiky vyztuZe dle CSN EN 1992-1-1
Oznaceni fy f, E \Y Poznamka
(MPa) (MPa) (GPa) (D)
B5S00A 500 520 200 0,3
HE-1/50 1150 200 0,3
Zdivo
Tabulka 6: Charakteristiky zdiva dle CSN EN 1996-1-1
Oznaceni £ Kg E \Y Poznamka
(MPa) (GPa) )
P77 M?? 6,5 1000 odhad
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Zatizeni

Zatizeni stale

Podrobné informace o skladbéch nejsou k dispozici, hodnoty zatiZen{ jsou odhadnuty podle zamé&feni
a predpoklddanych objemovych hmotnostech.

Tabulka 7: ZatiZeni stalé leSeni

& b (m) h (m) tl. (m) kNm™ kNm™2
1 podlazka leSeni 0,032 6,0 0,20
2 podldzka ploSiny 0,04 6,0 0,24
3 ostatnf - zabradli ...

Zatizeni ostatni stalé

Tabulka 8: Ostatni stalé leSeni

¢. popis poloha kN/m? kN poznamka
Va vysilace telekomunikaci 6x 0,28 DXXX-ATR451607-
Huawei

Zatizeni uzitné

Tabulka 9: Uzitné

¢. kategorie kN kNm2
L1 rovnomérné 3,0
L2 soustiedéné na plochu 50x50 cm 3,0
L3 soustiedéné na plochu 20x20 cm 1,0
L4 rovnomérné na dil¢f plochu 0,4*%A 5,0
L5 soustiedéné od zvedaciho zafizeni 12,0

L6 zatiZeni zohledtiujici geometrické

imperfekce
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Klimatické zatizeni snéhem

e charakteristickd ttha snéhu na zemi dle idaje CHMU (50.1541, 15.4606) ...... 0.59 kN/m?,
Pro nédvrh neni pouZito, uZitné zatiZenf je vetsi.

Klimatické zatizeni vétrem

e zdkladni rychlost vétru pro oblast II (h <30m)...........c.ooiiiii i 25 m/s,
e prumérnd rychlost vétru (h <30m). ...t 3,5 m/s.

e zatizeni leSeni v€trem maximalni
zékladni aerodynamicky tlak vétruhe24 -30m ...................... Winar= 0,77 KN/m?,

e zatiZeni leSen{ vétrem pfi praci
rozloZeny zdkladni aerodynamicky tlak vétru he€24 -30m ............... wp= 0,20 kN/m?2,

Navrhové situace - kombinace zatizeni

Navrhové situace jsou uvedeny u jednotlivych celkid nebo prvkl. Jsou posuzovany predevsim trvalé
ndvrhové situace pro posouzeni v reZimu béZného pouZivani a mimotradné, pro posouzeni zatiZeni
pri zatiZzeni maximdlnim vétrem. Docasné ndvrhové situace, pro posouzeni v priibéhu stavby nebo
oprav, jsou soucasti dodavatelské dokumentace.

Pro posouzeni mezniho stavu tinosnosti EQU pro trvalé a do¢asné ndvrhové situace je pouZit vztah
(6.10) z [7].
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Posouzeni trubkového leSeni

Popis

Je posouzen névrh trubkového leseni z trubek 43,8x3,2 mm. Zdkladova plosina je posouzena samo-
statné. Pfedpokldda se, Ze fada poli na kaZzdé fasadé plisobi samostatné, proto je posuzovana pouze
¢astna jedné fasade. Vliv svislého zavétrovani v kolmém sméru je nahrazeno pomocnymi prvky, které
nejsou jsou posuzovdny. ZatiZeni vétrem na zakryti plachtou-siti je redukovdno na 60 %, pfedpoklada

se rozmisténi telekomunikacénich zafizeni. Zakryti nepropustnou plachtou se nepredpoklada.

Prvky ptisobi jak v tlaku tak v tahu do hodnoty inosnosti hakové spojky 4,5 kN. Kotven{ druhé tirovné

je mimo sty¢niky pod fimsou véze.
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Obrazek 1: Schema konstrukce - bez oplasténi

|~

\

24%7

%/“

Obrazek 2: Schema konstrukce - s oplasténim, prvky pro distribuci plosného zatiZen{
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Zatizeni

Pro stanoveni vnitinich sil jsou uvazovéna tato zatiZeni:

Tabulka 10: Druhy stdlého a ostatniho stdlého zatiZen{ a jejich charakteristické hodnoty

ozn. popis Fz Fx/Fy pozndmka
(kNm2) (kNm™!/kN) (kNm™!/kN)
; zapocCitdno automaticky
G vlastni tiha konstrukce
programem

; . zdbradli, zachytna stiiSka a
D1 vlastnf tiha podldZek a VR

. telekomunikacni zafizeni

ostatni

Obrazek 3: Zatizeni stalé: G + D1
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Tabulka 11: Druhy uZitného zatiZen{ a jejich charakteristické hodnoty

ozn. popis Fz Fz Fx/Fy pozndmka
(kNm2) (kN7 kN) (kN7 kN)
toto zatiZenf je distribuovdno
. B L jednosmérné na podélniky,
L1 ndhradni rovnomérné 3,0 .
¢asteéné i na prvky
vodorovného zavétrovani
< o -y toto zatiZeni je distribuovdno
zohlednéni geometrické 0,01 . . )
. . jednosmérné na podélniky
nepresnosti
toto zatiZeni aplikovdno jako
L2 zvedaci zafizeni 5,0 osové do Ctvetice sloupkl
dynamicky soucinitel uprostied
6=1,2
toto zatiZeni je distribuovdno
5 p ‘s jednosmérné na podélniky,
L3 néahradni rovnomérné 1,5

mimo provoz = 0.5%L1

Ay
T

LN
L

A ﬁ

5\_\\=

Obrazek 4: ZatiZzeni uzitné: L1

¢astecné i na prvky

vodorovného zavétrovani
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Obrazek 5: ZatiZeni uzitné: L2
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Tabulka 12: Druhy klimatického zatiZzen{ vétrem a jejich charakteristické hodnoty

ozn. popis Fx Fy Fx/Fy pozndmka
(kNm2) (kNm™2) (kN7 kN)

wpk vitr kolmy za provozu 0,0 0,12

wpk- 0,0 -0,12

wpp vitr podélny za provozu 0,12 0,0

wmk vitr kolmy maximalni 0,0 0,46

wmk- 0,0 -0,46

wmp vitr podélny maximdln{ 0,46 0,0

zdkladni tlak je redukovan na 60% a zatiZen{ jsou distribuovdna obousmérné na sloupy, podélniky, ¢astecné i na prvky svislého

zavétrovani

Obrazek 6: ZatiZen{ klimatické vétrem: wpk

Obrazek 7: ZatiZen{ klimatické vétrem: wpk (-)
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Obrazek 8: ZatiZen{ klimatické vétrem: wpp

Obrazek 9: ZatiZeni klimatické vétrem: wmk
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Obrazek 10: ZatiZeni klimatické vétrem: wmk (-)

Obrazek 11: Zatizeni klimatické vétrem: wmp
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Navrhové situace - kombinace zatizeni

Je posouzena trvald ndvrhova situace reZimu za bézného provozu (ULS a SLS) a mimotddna situace
pfi maximalnim vétru (ACC).

Tabulka 13: Oznaceni zatéZovacich stavi

¢. oznaceni definice
1 Dl stale
2 L1 uzitné
3 L2 uzitné - vratek
4 wpk vitr kolmy za provozu
5 wpk- vitr kolmy za provozu (-)
6 wpp vitr podélny za provozu
7 wmk vitr kolmy maximalni
8 wmk- vitr kolmy maximalni (-)
9 wmp vitr podélny maximdalni

Tabulka 14: Soucinitele kombinace zatéZovacich stavil pro ndvrhové situace ULS, ACC a SLS

¢. oznaceni definice

11 ULS/1 1*#1.35 + 2*1.5 + 3*%1.50%1,2

11 ULS/2 1*#1.35 + 2*%1.5 + 3*1.50*1,2 + 4*1,5
12 ULS/3 1*#1.35 + 2*%1.5 + 3*1.50%1,2 + 5*1,5
13 ULS/4 1#1.35 + 2*1.5 + 3*1.50%1,2 + 6*1,5
14 ACC/1 1#1.0 + 2*0.5 + 7*1.0

15 ACC/2 1*#1.0+ 2*#0.5 + 8*1.0

16 ACC/3 1*1.0+ 2*0.5 + 9*1.0

17 SLS/1 1*#1.0+ 2*%1,0 + 3*1.0

Posouzeni

Jednotlivé prvky jsou posouzeny podle navrzeného profilu v ndvrhovych skupinach:

Tabulka 15: Rozdéleni prvki na navrhové skupiny

skupina €. popis ¢isla prvka poznidmka
1 sloup, profil 48x3,2 1-16 vzpérnd délka 0,8*L
28-35, 44-51, 69,
2 podélnik a pficnik, profil 70 vzpérnd délka 0,8*L
48x3,2
3 ztuzidlo-s, profil 48x3,2 111-116 vzpérnd délka 0,8*L
105-110, 117,

4 ztuzidlo-v, profil 48x3,2 118 vzpérna délka 0,8*L
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Obrazek 15: Prabéh vnitinich sil: N - obalka ACC

Obrazek 16: Prabéh vnitinich sil: M - obalka ACC

! Fxec Fxet 5KN
Max=47.10
Min=47.10

Cases: 14016

! Mz 2knr
Max=36!
Min=-3.6

Cases: 141016
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Steel Code Group Verification

STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | sloupky
MEMBER: 4 Les_trubka_4 POINT: 1

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

12 ULS/3 1#1.35+(2+3+5)*1.50

MATERIAL:
S235 (S235) fy=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00
Ay=2.89 cm2
tw=0.3 cm Iy=11.59 cm4

Wply=6.52 cm3

gM1=1.00
Az=2.89 cm2
1z=11.59 cm4
Wplz=6.52 cm3

Ax=4.53 cm2
1x=23.17 cm4

INTERNAL FORCES AND CAPACITIES:
N,Ed = 6.44 kN
Nc,Rd = 106.55 kN

Nb,Rd =

25.64 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

=
About y axis:
Ly=3.60 m Lam_y =1.92
Ler,y =2.88m Xy =0.24
Lamy = 180.17

o
About z axis:
Lz=3.60m Lam_z=1.92
Ler,z =2.88 m Xz =0.24
Lamz = 180.17

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.06 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 180.17 < Lambda,max = 210.00

N,Ed/Nb,Rd =0.25 <1.00 (6.3.1.1.(1))

Lambda,z = 180.17 < Lambda,max = 210.00 STABLE

Section OK !!!
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CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 podelnik a pricnik
MEMBER: 35 Les_trubka_35 POINT: |

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni < v ,
Rekonstrukce krovu véZe trubkové leseni tr Uka ve I eseni 0 2 1
STEEL DESIGN

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

11 ULS/2 1*1.35+(2+3+4)*1.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gMO0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 6.14 kN
Nc,Rd = 106.55 kN
Nb,Rd =93.16 kN
Class of section = 1
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
_— X —_— .
About y axis: About z axis:
Ly=120m Lam_y = 0.64 Lz=120m Lam_z = 0.64
Ler,y =0.96 m Xy =0.87 Ler,z=0.96 m Xz =0.87
Lamy = 60.06 Lamz = 60.06

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.06 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 60.06 < Lambda,max = 210.00
N,Ed/Nb,Rd = 0.07 < 1.00 (6.3.1.1.(1))

Lambda,z = 60.06 < Lambda,max = 210.00 STABLE

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Code Group Verification

CODE GROUP: 3 ztuzidlo-s

MEMBER: 114 Les_trubka_114  POINT: 5 COORDINATE: x=1.00L=592m

LOADS:
Governing Load Case: 13 ULS/6 1%1.35+(2+3+6)*1.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

@ SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3

INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.53 kN
Nc,Rd = 106.55 kN
Nb,Rd = 10.02 kKN
Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

o —
About y axis: About z axis:
Ly=592m Lam_y =3.15 Lz=592m Lam_z=3.15
Ler,y=4.74 m Xy =0.09 Ler,z=4.74 m Xz =0.09
Lamy =296.29 Lamz = 296.29

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.01 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 296.29 > Lambda,max = 210.00 Lambda,z = 296.29 > Lambda,max = 210.00 INSTABLE

N,Ed/Nb,Rd = 0.05 < 1.00 (6.3.1.1.(1))
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CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 4 ztuzidlo-v
MEMBER: 109 Les_trubka_109  POINT: 1

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni < v ,
Rekonstrukce krovu véze trubkové leseni trubkové leseni 0 23
STEEL DESIGN

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

12 ULS/3 1*1.35+(2+3+5)*1.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gMO0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N,Ed =9.22 kN
Nc,Rd = 106.55 kN
Nb,Rd = 71.91 kN
Class of section = 1
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
_— X —_— .
About y axis: About z axis:
Ly=185m Lam_y =0.99 Lz=1.85m Lam_z =0.99
Ler,y=1.48 m Xy =0.67 Ler,z=148 m Xz =0.67
Lamy = 92.66 Lamz = 92.66

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.09 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 92.66 < Lambda,max = 210.00
N,Ed/Nb,Rd =0.13 < 1.00 (6.3.1.1.(1))

Lambda,z = 92.66 < Lambda,max = 210.00 STABLE

Section OK !!!
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Steel Code Group Verification

STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | sloupky
MEMBER: 4 Les_trubka_4 POINT: 1

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

15 ACC/2 (1+8)*1.00+(2+3)*0.50

MATERIAL:
S235 (S235) fy=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00
Ay=2.89 cm2
tw=0.3 cm Iy=11.59 cm4

Wply=6.52 cm3

gM1=1.00
Az=2.89 cm2
1z=11.59 cm4
Wplz=6.52 cm3

Ax=4.53 cm2
1x=23.17 cm4

INTERNAL FORCES AND CAPACITIES:
N,Ed =2.48 kN
Nc,Rd = 106.55 kN

Nb,Rd =

25.64 kN

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

=
About y axis:
Ly=3.60 m Lam_y =1.92
Ler,y =2.88m Xy =0.24
Lamy = 180.17

o
About z axis:
Lz=3.60m Lam_z=1.92
Ler,z =2.88 m Xz =0.24
Lamz = 180.17

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.02 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 180.17 < Lambda,max = 210.00

N,Ed/Nb,Rd =0.10 <1.00 (6.3.1.1.(1))

Lambda,z = 180.17 < Lambda,max = 210.00 STABLE

Section OK !!!
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CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 podelnik a pricnik
MEMBER: 33 Les_trubka_33 POINT: |

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni < v ,
Rekonstrukce krovu véze trubkové leseni trubkové leseni 0 25
STEEL DESIGN

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

14 ACC/1 (1+7)*1.00+(2+3)*0.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gMO0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N.,Ed = 12.29 kN
Nc,Rd = 106.55 kN
Nb,Rd =93.16 kN
Class of section = 1
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
_— X —_— .
About y axis: About z axis:
Ly=120m Lam_y = 0.64 Lz=120m Lam_z = 0.64
Ler,y =0.96 m Xy =0.87 Ler,z=0.96 m Xz =0.87
Lamy = 60.06 Lamz = 60.06

VERIFICATION FORMULAS:
Section strength check:
N,Ed/Nc,Rd=0.12<1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 60.06 < Lambda,max = 210.00
N,Ed/Nb,Rd =0.13 < 1.00 (6.3.1.1.(1))

Lambda,z = 60.06 < Lambda,max = 210.00 STABLE

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Code Group Verification

CODE GROUP: 3 ztuzidlo-s

MEMBER: 114 Les_trubka_114  POINT: 5 COORDINATE: x=1.00L=592m

LOADS:
Governing Load Case: 16 ACC/3 (1+9)*1.00+(2+3)*0.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

@ SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3

INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.47 kN
Nc,Rd = 106.55 kN
Nb,Rd = 10.02 kKN
Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

o —
About y axis: About z axis:
Ly=592m Lam_y =3.15 Lz=592m Lam_z=3.15
Ler,y=4.74 m Xy =0.09 Ler,z=4.74 m Xz =0.09
Lamy =296.29 Lamz = 296.29

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 296.29 > Lambda,max = 210.00 Lambda,z = 296.29 > Lambda,max = 210.00 INSTABLE

N,Ed/Nb,Rd = 0.05 < 1.00 (6.3.1.1.(1))
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CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 4 ztuzidlo-v
MEMBER: 109 Les_trubka_109  POINT: 1

Chlumec n.Cidlinou, Kostel sv. Vorsily | Krov véZe - leseni < v ,
Rekonstrukce krovu véZe trubkové leseni tru ka ve I eseni 0 2 7
STEEL DESIGN

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case:

15 ACC/2 (1+8)*1.00+(2+3)*0.50

MATERIAL:
S$235 (S235) ty=235.00 MPa

&

SECTION PARAMETERS: TR48x3

h=4.8 cm gMO0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N.Ed =26.62 kN
Nc,Rd = 106.55 kN
Nb,Rd = 71.91 kN
Class of section = 1
LATERAL BUCKLING PARAMETERS:
BUCKLING PARAMETERS:
_— X —_— .
About y axis: About z axis:
Ly=185m Lam_y =0.99 Lz=1.85m Lam_z =0.99
Ler,y=1.48 m Xy =0.67 Ler,z=148 m Xz =0.67
Lamy = 92.66 Lamz = 92.66

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.25 < 1.00 (6.2.4.(1))
Global stability check of member:

Lambda,y = 92.66 < Lambda,max = 210.00
N,Ed/Nb,Rd =0.37 < 1.00 (6.3.1.1.(1))

Lambda,z = 92.66 < Lambda,max = 210.00 STABLE

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 1 sloupky

MEMBER: 7 Les_trubka_7 POINT: COORDINATE:
@ SECTION PARAMETERS: TR48x3
ht=4.8 cm

Ay=2.72 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1x=23.17 cm4

Wely=4.80 cm3

Welz=4.80 cm3

LIMIT DISPLACEMENTS

Deflections

uy = 0.0 cm < uy max = L/100.00 = 3.6 cm Verified
Governing Load Case: 17 SLS/1 (1+2+3)*1.00
uz = 0.0 cm < uz max = L/100.00 = 3.6 cm Verified
Governing Load Case: 17 SLS/1 (1+2+3)*1.00

F_ Displacements

vy =0.0cm < vy max =L1/100.00 =3.6 cm
Governing Load Case: 17 SLS/1 (1+2+3)*1.00

Verified

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 podelnik a pricnik

MEMBER: 32 Les_trubka_32 POINT: COORDINATE:
@ SECTION PARAMETERS: TR48x3
ht=4.8 cm

Ay=2.72 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1x=23.17 cm4

Wely=4.80 cm3

Welz=4.80 cm3

LIMIT DISPLACEMENTS

Deflections

uy = 0.0 cm < uy max = L/100.00 = 1.2 cm Verified
Governing Load Case: 17 SLS/1 (1+2+3)*1.00
uz = 0.0 cm < uz max = L/100.00 = 1.2 cm Verified
Governing Load Case: 17 SLS/1 (1+2+3)*1.00

F_ Displacements

vy =0.0cm < vy max =L1/100.00=1.2 cm
Governing Load Case: 17 SLS/1 (1+2+3)*1.00

Verified

Section OK !!!
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Je navrZeno:
e sloupy, podélniky a ztuZidla: trubka 48,3x3,2 mm (S235)
e podlazky (podle typu leSeni) pro rozpon 1,2 m min. profil 250/32, 180/38, 150/45

Reakce
121 130
17 19 21 23 25 27 29 31

iz 1 13 15

Obrizek 17: Cisla uzlu - kotveni v tGrovni ploginy

123 124 126 126

Obrizek 18: Cisla uzlu - kotveni v trovni f{msy
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Tabulka 16: Charakteristické hodnoty reakci pro jednotlivé zatéZovaci stavy

zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
1 1 0.09 0.0 0.71
3 0.0 0.0 0.91
5 -0.01 0.0 0.94
7 0.0 0.0 0.94
9 0.0 0.0 0.94
11 0.01 0.0 0.94
13 0.0 0.0 0.91
15 -0.09 0.0 0.71
17 0.0 0.0 0.45
19 0.0 0.0 0.32
21 0.0 0.0 0.71
23 0.0 0.0 0.37
25 0.0 0.0 0.37
27 0.0 0.0 0.71
29 0.0 0.0 0.32
31 0.0 0.0 0.45
123 0.0 0.0 0.33
124 0.0 0.0 0.37
125 0.0 0.0 0.37
126 0.0 0.0 0.33
127 0.0 -0.00 0.08
128 0.0 0.0 0.08
129 0.0 0.0 0.08
130 0.0 0.00 0.08
2 1 0.19 0.0 1.56
3 0.0 0.0 5.96
5 0.06 0.0 3.59
7 0.0 0.0 6.74
9 0.0 0.0 6.72
11 -0.06 0.0 3.61
13 0.0 0.0 5.98
15 -0.19 0.0 1.55
17 0.0 0.0 2.08
19 0.0 0.0 2.67
21 0.0 0.0 5.32
23 0.0 0.0 3.13
25 0.0 0.0 3.13
27 0.0 0.0 5.30
29 0.0 0.0 2.67
31 0.0 0.0 2.10
123 0.0 0.0 1.84
124 0.0 0.0 2.81
125 0.0 0.0 2.83
126 0.0 0.0 1.83
127 0.0 -0.00 0.00
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 0.00 -0.00

pokracovani
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Tabulka 17: Charakteristické hodnoty reakci pro jednotlivé zat€Zovaci stavy

zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
3 1 0.00 0.0 0.00
3 0.0 0.0 -0.00
5 0.00 0.0 0.00
7 0.0 0.0 0.15
9 0.0 0.0 0.15
11 -0.00 0.0 0.00
13 0.0 0.0 -0.00
15 -0.00 0.0 0.00
17 0.0 0.0 0.00
19 0.0 0.0 0.0
21 0.0 0.0 0.00
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.00
29 0.0 0.0 0.0
31 0.0 0.0 0.00
123 0.0 0.0 -0.00
124 0.0 0.0 0.15
125 0.0 0.0 0.15
126 0.0 0.0 -0.00
127 0.0 -0.00 0.00
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 0.00 -0.00
4 1 0.00 -0.15 -0.13
3 0.0 -0.10 -0.00
5 0.07 -0.39 -0.04
7 0.0 -0.14 -0.00
9 0.0 -0.14 -0.00
11 -0.06 -0.39 -0.08
13 0.0 -0.10 -0.00
15 0.02 -0.15 -0.26
17 0.0 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 0.0 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 -0.14 0.19
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 -0.23 0.32

pokracovani
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Tabulka 18: Charakteristické hodnoty reakci pro jednotlivé zat€Zovaci stavy
zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
5 1 -0.00 0.15 0.13
3 0.0 0.10 0.00
5 -0.07 0.39 0.04
7 0.0 0.14 0.00
9 0.0 0.14 0.00
11 0.06 0.39 0.08
13 0.0 0.10 0.00
15 -0.02 0.15 0.26
17 0.0 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 0.0 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 0.14 -0.19
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 0.23 -0.32
6 1 -0.11 0.0 -0.14
3 0.0 0.0 -0.00
5 -0.06 0.0 -0.01
7 0.0 0.0 0.00
9 0.0 0.0 -0.00
11 -0.08 0.0 -0.00
13 0.0 0.0 0.00
15 -0.11 0.0 0.08
17 -0.08 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 -0.08 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 -0.05 0.07
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 -0.00 0.00

pokracovani
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Tabulka 19: Charakteristické hodnoty reakei pro jednotlivé zat€Zovaci stavy

zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
7 1 0.01 -0.57 -0.48
3 0.0 -0.38 -0.00
5 0.27 -1.48 -0.15
7 0.0 -0.55 -0.00
9 0.0 -0.55 -0.00
11 -0.21 -1.48 -0.30
13 0.0 -0.38 -0.00
15 0.07 -0.57 -1.01
17 0.0 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 0.0 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 -0.52 0.72
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 -0.88 1.21
8 1 -0.01 0.57 0.48
3 0.0 0.38 0.00
5 -0.27 1.48 0.15
7 0.0 0.55 0.00
9 0.0 0.55 0.00
11 0.21 1.48 0.30
13 0.0 0.38 0.00
15 -0.07 0.57 1.01
17 0.0 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 0.0 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 0.52 -0.72
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 0.88 -1.21

pokracovani
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Tabulka 20: Charakteristické hodnoty reakci pro jednotlivé zat€Zovaci stavy
zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
9 1 -0.42 0.0 -0.53
3 0.0 0.0 -0.00
5 -0.23 0.0 -0.03
7 0.0 0.0 -0.00
9 0.0 0.0 -0.00
11 -0.30 0.0 -0.02
13 0.0 0.0 0.00
15 -0.41 0.0 0.29
17 -0.30 0.0 0.0
19 0.0 0.0 0.0
21 0.0 0.0 0.0
23 0.0 0.0 0.0
25 0.0 0.0 0.0
27 0.0 0.0 0.0
29 0.0 0.0 0.0
31 -0.30 0.0 0.0
123 0.0 0.0 0.0
124 0.0 0.0 0.0
125 0.0 0.0 0.0
126 0.0 0.0 0.0
127 0.0 -0.21 0.29
128 0.0 0.0 0.0
129 0.0 0.0 0.0
130 0.0 -0.01 0.01
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Plosina
Popis

Je posouzen navrh ploSiny na které je zaloZeno pracovni leSeni. PloSina je tvofena po obvodé osmi
ocelovymi nosniky profilu HEB 140 a v rozich HEB 160 osazenych do obnovenych ptivodnich pro-
stupti obvodové zdi véze. Mezi piiruby nosnikti HEB jsou vklddany dfevéné tramy profilu 12/16. Na
tento rost je poloZena podlaha z foSen tl. 4 cm. Pod drovni ploSiny vybudovéna konstrukce pomocného
trubkového leSeni zakotveného skrz okenni otvory podpirajici profily HEB 140.

Obrazek 19: Schema konstrukce

Zatizeni
Hodnoty svislych reakci horni stavby je stanovena pro nasledujici druhy konstrukci a intenzity zati-
Zeni:

127 130

iz 1 13 15

Obrizek 20: Cisla uzlu - kotveni v drovni ploginy
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Tabulka 21: Charakteristické hodnoty reakci pro jednotlivé zat€Zovaci stavy

zatéZzovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
stalé 1-15 0.0 0.0 0,94
17 -31 0.0 0.0 0,71
uZitné 1-15 0.0 0.0 6,74
17-31 0.0 0.0 532

Vodorovnd zatiZen{ jsou pfenaSena kotvenim a na navrh ploSiny maji zanedbatelny vliv.

ki

Obrazek 21: ZatiZeni stalé: G + D1

Obrazek 22: ZatiZeni uzitné: L1
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Navrhové situace - kombinace zatizeni

Je posouzena trvald ndvrhova situace rezZimu za béZného provozu (ULS a SLS).

Tabulka 22: Oznaceni zatéZovacich stavi

¢, oznaceni definice
D1 stale
2 L1 uZzitné + uzitné - vratek

Tabulka 23: Soucinitele kombinace zatéZovacich stavii pro navrhové situace ULS a SLS

¢, oznaceni definice
3 ULS/1 1*#1.35 + 2*1.5
4 SLS/1 1*#1.0+ 2*1,0
Posouzeni

Jednotlivé prvky jsou posouzeny podle navrzeného profilu v ndvrhovych skupinach:

Tabulka 24: Rozdéleni prvka na navrhové skupiny

skupina €. popis ¢isla prvka poznamka

1 tramy, profily HEB 69 - 74

2 sloup, profil 48x3,2 83 -86

3 podélnik, profil 48x3,2 93, 94 vzpérna délka 0,8*L

4 pficnik, profily 48x3,2 87-90 vzpérnd délka 0,8*L

5 ztuzidlo, profil 48x3,2 91,92 vzpérna délka 0,8*L

. vzpérna délka 0,4*L nahrazuje spojeni prvka

6 podélnik 2, profily 2x 93, 94

48x3,2

navzdjem a se sloupy
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Obrazek 23: Pribéh deformaci: w - obalka SLS

Obrazek 24: Priabéh vnitinich sil: N - obdlka ULS

Dis 1cm
Max=2.9

Gases: 4 (SLS/1)

) Fec Fxt 200

Max=28.86
Min=4024

Cases: 4 (SLSM)
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— My 10kNm
Max=4.33
Min=-36 89
Cases: 4 (SLS/M)
Obrazek 25: Pribéh vnitinich sil: M - obdlka ULS
- Fz 10kN

Obrazek 26: Pribéh vnitinich sil: Q - obalka ULS

Max=4162
Min=4162

Cases: 4 (SLSM)
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Steel Code Group Verification

STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: | tramy
MEMBER: 73 Beam_73 POINT: 1 COORDINATE: x=035L=129m

LOADS:
Governing Load Case: 3 ULS/1 1#1.35+2%1.50

MATERIAL:
S235 (S235) fy=235.00 MPa

z
i

SECTION PARAMETERS: HEB 160

h=16.0 cm gM0=1.00 gM1=1.00

b=16.0 cm Ay=45.93 cm2 Az=17.59 cm2 Ax=54.25 cm2
tw=0.8 cm 1y=2492.00 cm4 1z=889.23 cm4 1x=32.20 cm4

tf=1.3 cm Wply=353.98 cm3 Wplz=169.97 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.07 kN My Ed = -59.23 kN*m Mz,Ed = 0.02 kN*m Vy,Ed =-0.22 kN
Nc,Rd =1274.91 kN My,Ed,max = -59.23 kN*m Mz,Ed,max = 0.14 kN*m Vy,c,Rd = 623.18 kN
Nb,Rd = 1274.91 kN My,c,Rd = 83.19 kN*m Mz,c,Rd = 39.94 kN*m Vz,Ed = 46.48 kN

MN,y,Rd =83.19 kN*m  MN,z,Rd =39.94 kN*m  Vz,,Rd =238.68 kN
Mb,Rd = 76.14 kN*m

e .
LATERAL BUCKLING PARAMETERS:

z=1.00 Mcr = 190.58 kN*m Curve,LT -b XLT =0.89
Lcr,Jlow=3.69 m Lam_LT =0.66 fiLT=0.71 XLT,mod =0.92

Class of section = 1

BUCKLING PARAMETERS:

About y axis: About z axis:

kyy = 1.00 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.51 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd =0.00 < 1.00 (6.2.6.(1))

Vz,Ed/Vz,c, Rd=0.19 < 1.00 (6.2.6.(1))

Global stability check of member:

My,Ed,max/Mb,Rd = 0.78 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.78 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.78 < 1.00 (6.3.3.(4))

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Code Group Verification

CODE GROUP: 2 sloup

MEMBER: 85 I£|n POINT: | COORDINATE: x=045L=1.78m
LOADS:
Governing Load Case: 3 ULS/1 1#1.35+2%1.50
MATERIAL:
S$235 (S235)  fy=235.00 MPa
&
SECTION PARAMETERS: TR48x3
h=4.8 cm gM0=1.00 egM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4

Wply=6.52 cm3 Wplz=6.52 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.03 kN My,Ed = 0.02 kN*m Mz,Ed = -0.07 kN*m

Nc,Rd = 106.55 kN My,Ed,max = -0.03 kN*m Mz,Ed,max = -0.46 kN*m

Nb,Rd =21.15 kN My,c,Rd = 1.53 kN*m Mz,c,Rd = 1.53 kKN*m
MN,y,Rd = 1.50 kN*m MN,z,Rd = 1.50 kKN*m

Vy,Ed =-0.12 kN
Vy,T,Rd =39.03 kN
Vz,Ed =-0.01 kN
Vz,T,Rd =39.03 kN
Tt,Ed = -0.00 KN*m
Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

_— —_—

About y axis: About z axis:
Ly=3.99m Lam_y=2.13 Lz=399m
Ler,y=3.20m Xy =0.20 Ler,z=3.20m
Lamy =199.91 kzy =1.22 Lamz = 199.91

Lam_z=2.13
Xz =0.20
kzz = 1.44

VERIFICATION FORMULAS:
Section strength check:

N,Ed/Nc,Rd =0.10<1.00 (6.2.4.(1))
(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*2.00 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd = 0.00 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:
Lambda,y = 199.91 < Lambda,max = 210.00

Lambda,z = 199.91 < Lambda,max = 210.00 STABLE

N.Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.91 < 1.00 (6.3.3.(4))
N.Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.98 < 1.00 (6.3.3.(4))

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 3 podelnik
MEMBER: 93 ¥%|n POINT: 2 COORDINATE: x=050L=1.66m

LOADS:
Governing Load Case: 3 ULS/1 1#1.35+2%1.50

MATERIAL:
S235 (S235) fy=235.00 MPa

@ SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00 egM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2

tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =5.20 kN My,Ed = 0.06 kN*m Mz,Ed = 0.01 kN*m

Nc,Rd = 106.55 kN My,Ed,max = 0.06 kN*m Mz,Ed,max = 0.02 kN*m

Nb,Rd = 29.70 kN My,c,Rd = 1.53 kN*m Mz,c,Rd = 1.53 kN*m

MN,y,Rd = 1.52 kN*m MN,z,Rd = 1.52 kKN*m
Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

_— _—
About y axis: About z axis:
Ly=332m Lam_y =1.77 Lz=332m Lam_z =1.77
Ler,y =2.66 m Xy=0.28 Ler,z =2.66 m Xz=0.28
Lamy = 166.15 kyy =1.12 Lamz = 166.15 kyz=0.73

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.05<1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*2.00 = 0.00 < 1.00 (6.2.9.1.(6))

Global stability check of member:

Lambda,y = 166.15 < Lambda,max = 210.00 Lambda,z = 166.15 < Lambda,max = 210.00 STABLE
N.Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.23 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.22 < 1.00 (6.3.3.(4))

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 4 pricnik
MEMBER: 89 Les_trubka_89

POINT: |

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case: 3 ULS/1 1#1.35+2%1.50

MATERIAL:

S$235 (S235) ty=235.00 MPa

@ SECTION PARAMETERS: TR48x3

h=4.8 cm gM0=1.00 gM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N.Ed =-0.38 kN My,Ed = -0.02 kN*m Mz,Ed = -0.03 kN*m Vy,Ed =-0.04 kN
Nt,Rd = 106.55 kN My,pl,Rd = 1.53 kN*m Mz,pl,Rd = 1.53 kN*m Vy,T,Rd = 38.27 kN

My,c,Rd = 1.53 kN*m
MN,y,Rd = 1.53 kN*m

Mz,c,Rd = 1.53 kN*m Vz,Ed = 0.03 kN

MN,z,Rd = 1.53 kN*m Vz,T,Rd = 38.27 kN
Tt,Ed =-0.03 kN*m

Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

About y axis:

About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))
(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*2.00 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00 < 1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.00 < 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(ty/(sqrt(3)*gMO0)) = 0.02 < 1.00 (6.2.6)

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 5 ztuzidlo

MEMBER: 92 I£|n POINT: | COORDINATE: x=092L=4.94m
LOADS:
Governing Load Case: 3 ULS/1 1#1.35+2%1.50
MATERIAL:
S$235 (S235)  fy=235.00 MPa
@ SECTION PARAMETERS: TR48x3
h=4.8 cm gM0=1.00 egM1=1.00
Ay=2.89 cm2 Az=2.89 cm2 Ax=4.53 cm2
tw=0.3 cm Iy=11.59 cm4 1z=11.59 cm4 1x=23.17 cm4
Wply=6.52 cm3 Wplz=6.52 cm3
INTERNAL FORCES AND CAPACITIES:
N.Ed =23.76 kN My,Ed = 0.05 kN*m Mz,Ed = 0.04 kN*m Vy,Ed = 0.06 kN

Nc,Rd = 106.55 kN
Nb,Rd = 42.68 kN

My,Ed,max = -0.24 kN*m
My,c,Rd = 1.53 kN*m

Mz, Ed,max = 0.04 kN*m

Mz,c,Rd = 1.53 kN*m Vz,Ed = -0.64 kN

Vy,T,Rd =39.01 kN

MN,z,Rd = 1.41 kN*m Vz,T,Rd =39.01 kN
Tt,Ed = 0.00 kKN*m

Class of section = 1

MN,y,Rd = 1.41 kN*m

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

_— —_—
About y axis: About z axis:
Ly=539m Lam_y =1.44 Lz=539m Lam_z=1.44
Ler,y=2.16 m Xy =0.40 Ler,z=2.16 m Xz =0.40
Lamy = 134.89 kyy =1.51 Lamz = 134.89 kyz=1.15

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.22 <1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*2.00 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd = 0.00 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 134.89 < Lambda,max = 210.00 Lambda,z = 134.89 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/sM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.82 < 1.00 (6.3.3.(4))
N,Ed/(XZz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.78 < 1.00 (6.3.3.(4))

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 6 podelnik 2
MEMBER: 95 ¥%|n POINT: 3 COORDINATE: x=0.08L=0.30m

LOADS:
Governing Load Case: 3 ULS/1 1#1.35+2%1.50

MATERIAL:
S$235 (S235) fy=235.00 MPa

SECTION PARAMETERS: DLT 4.83

h=9.6 cm gM0=1.00 gM1=1.00

b=4.8 cm Ay=0.00 cm2 Az=0.00 cm2 Ax=8.61 cm2
tw=0.0 cm Iy=71.47 cm4 12=21.86 cm4 1x=42.83 cm4
tf=0.0 cm Wply=20.68 cm3 Wplz=12.35 cm3

INTERNAL FORCES AND CAPACITIES:

N.Ed = 16.83 kN My,Ed = -0.07 kN*m Mz,Ed = 0.06 kN*m Vy,Ed =-0.05 kN
Nc,Rd =202.43 kN My, Ed,max = 0.07 kN*m Mz,Ed,max = 0.06 kN*m

Nb,Rd =43.00 kN My,c,Rd = 4.86 kN*m Mz,c,Rd =2.90 kN*m Vz,Ed =-0.46 kN

MN,y,Rd = 4.83 kN*m MN,z,Rd = 2.88 kKN*m
Tt,Ed = 0.01 kN*m
Class of section = 1

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

_— _—
About y axis: About z axis:
Ly=392m Lam_y=1.16 Lz=392m Lam_z=2.10
Ler,y=3.14m Xy =0.60 Ler,z=3.14m Xz =0.21
Lamy = 108.87 kzy =0.70 Lamz = 196.88 kzz =1.32

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.08 <1.00 (6.2.4.(1))

(My,Ed/MN,y,Rd)* 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))

Global stability check of member:

Lambda,y = 108.87 < Lambda,max = 210.00 Lambda,z = 196.88 < Lambda,max = 210.00 STABLE
N.Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))

Section OK !!!
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STEEL DESIGN

CODE: EN 1993-1:2005/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Code Group Verification

CODE GROUP: 1 tramy

MEMBER: 74 Beam_74 POINT: COORDINATE:
F
Y
SECTION PARAMETERS: HEB 160

ht=16.0 cm
bf=16.0 cm Ay=41.60 cm2 Ax=54.25 cm2
tw=0.8 cm 1y=2492.00 cm4 12=889.23 cm4 1x=32.20 cm4
tf=1.3 cm Wely=311.50 cm3 Welz=111.15 cm3
LIMIT DISPLACEMENTS

Deflections
Consider camber ucz = 0.0 cm
uz=utz-ucz=0.7-0.0=0.7 cm < uz max = L/200.00 = 1.8 cm Verified

Governing Load Case: 4 SLS/1 (1+2)*1.00

F_ Displacements Not analyzed

Section OK !!!
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Je navrzeno:

2%

o tramy: HEB 140 (S235),

e tramy rohové: HEB 160 (S235),

o sloupy, pfi¢niky, ztuZidla, profil 48,3x3,2 mm (S235),

e podélnik 2, (pfimo podpird HEB 140) profily 2x 48,3x3,2 mm (S235).

Reakce

T

ge

89

Obrizek 27: Cisla uzlu - kotveni v Grovni ploginy

Tabulka 25: Charakteristické hodnoty vybranych reakei pro jednotlivé zat€Zovaci stavy

zatéZovaci uzel Fx Fy Fz pozndmka
stav
(kN) (kN) (kN)
1 30 -0.05 -0.05 11.28
31 0.0 0.01 -0.67
32 -0.00 0.00 -5.02
39 0.00 0.0 -0.13
2 30 -0.56 -0.36 51.75
31 0.0 0.03 -0.58
32 -0.00 0.00 -25.93
39 0.06 0.0 -1.27
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Kotveni plosiny

Popis

Je posouzeno naméhani rohového profilu HEB v kontaktu se zdivem, odhadem min PS5, a pfipojeni
navazujicich profila.

Zatizeni

Hodnoty svislych reakci horni stavby pro nésledujici druhy a intenzity zatiZeni:

Obrizek 28: Cisla uzlu - kotveni v tGrovni ploginy

Tabulka 26: Charakteristické hodnoty reakei pro jednotlivé zatéZovaci stavy

zaté€Zovaci uzel Fx Fy Fz pozniamka
stav
(kN) (kN) (kN)
stdlé 39 0.00 0.0 -0.13 pro ndvrh svart piipoje
uzitné 0.06 0.0 -1.27
stdlé 30 -0.05 -0.05 11.28 vnéjsi okraj
uzitné 30 -0.56 -0.36 51.75
stalé 32 -0.00 0.00 -5.02 vniti'ni okraj
uzitné 32 -0.00 0.00 -25.93

Vodorovnd zatiZen{ jsou pfendSena kotvenim a na ndvrh ploSiny maji zanedbatelny vliv.

Navrhové situace - kombinace zatizeni

Je posouzena trvald navrhova situace rezimu za bézného provozu (ULS).

Tabulka 27: Oznaceni zatéZovacich stavi

oznaceni definice

(X3

D1 stale
2 L1 uzitné + uzitné
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Tabulka 28: Soucinitele kombinace zatéZovacich stavii pro navrhové situace ULS a SLS

oznaceni definice

3 ULS/1 1*#1.35 + 2*%1.5

(X3

Posouzeni - pripojeni prevazky UPE k rohovému nosniku

(https://e-konstrukter.cz/technicke-vypocty/16-koutove-svary/53-pevnostni-vypocet-koutoveho-svaru)

Noax = 2% (1,35 #* R39 + 1,5% R39 ) = 2% (1,35 % 0,13 + 1,5* 1,27 ) = 4,2 kN
navrzeno: 2x 4x60 s distanci 120 mm

Omax= 0,583 MPa < 220MPa

Posouzeni - vnéjsi ulozeni rohovému nosniku HEB

Nyjar = 1,35 #* R3g + 1,5% R3g = 1,35%11,28 + 1,5*% 51,75 = 92,9 kN
roznaSeci plocha zdiva: min 0,16%0,20 m = 0,032 m?2

Omax= Nmax I A =92,9/0,032 =2,9MPa < 6,4,, =5 MPa

Posouzeni - vnitini ulozeni rohovému nosniku HEB

Niax = 1,35 * (R3242%R39) + 1,5% (R + R39 ) = 1,35% (5,02 + 2*0,13) +1,5*% (25,93 + 2*1,27) = 7,1
+42,7=48,8 kN

roznaSeci plocha zdiva: min 0,16%0,20 m = 0,032 m?2

Omax= Npmax / A =48,8/0,032 = 1,5MPa < 64,, =5 MPa
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Kotveni leSeni

Popis

Je posouzeno namahani kotveni do zdiva do¢asné kotvy s predvrtanym otvorem do plastové hmoZdiny
s kotvenim min 15 cm.

Zatizeni

Hodnoty svislych reakei horni stavby je stanovena pro ndsledujici druhy konstrukci a intenzity zati-
Zeni:

123 124 125 126

Obrézek 29: Cisla uzlu - kotven{ leSeni

Tabulka 29: Maximalni Navrhové hodnoty reakci pro dané navrhové situace
zatéZovaci uzel Fx Fy Fz pozndmka

stav

(kN) (kN) (kN)
123 0.00 0.0 3,20
124 0.00 0.0 4,94
125 0.00 0.0 4,97
126 0.00 0.0 3,18

Ninax =4,97 kKN < Nj; = 6,5 MPa

Nosnost je nutné ovéfit na profilu.
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Posledni stranka

Toto je posledni stranka statického vypoctu.

Marcel Vojanec
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