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tCICCGSS I Nazev Reseny priklad: Vybér jakostniho stupné oceli
SEUQ ngw Eurokod EN 1993-1-10
Pfipravil Matthias Oppe Datum cerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
ResSeny priklad: Vybér jakostniho stupné oceli
Tento piiklad, tykajici se vybéru jakostniho stupné oceli, ma vysvétlit, jak
pro jednoduchou konstrukci pouZit tabulku 2.1 v EN 1993-1-10 a jak urcit
vstupni data tykajici se tloust’ky prvku, referencni teploty a urovné napéti.
! ! | ! 1Q G
Q
PAN
10,00 —T— [m]
Zakladni data
Vyberte jakostni stupen oceli pro nosnik vicepodlazni budovy pro nize
uvedena data.
e Rozpéti : 10,00 m
e Roztec: 6,00 m
e Tloustka betonové desky : 15 cm
e Pricky: 0,75 kN/m?
o Uzitné zatizeni : 2,50 kN/m’
e M¢rna hmotnost betonu : 24 kN/m’
e Ttida pevnosti oceli : S355
Tiha betonové desky : 0,15 x 24 kN/m’ = 3,60 kN/m?
IPE 500 — Ttida pevnosti oceli S355 t A z Euronorm
Vyska h =500 mm [‘Jﬁ—/—l T 1957
Sitka b =200 mm —ff
Tloustka stojiny tw= 10,2 mm y y
R H > h
Tloustka pasnice tr=16,0 mm .
Zaobleni r=21 mm
Hmotnost 90,7 kg/m ﬁ 1
4
R
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T Nazev ReSeny priklad: Vybér jakostniho stupné oceli
SLQMQ! Eurokod EN 1993-1-10
Pipravi Matthias Oppe Datum Zerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
Plocha prafezu A=116 cm®
Moment setrvacnosti /yy I, = 48200 cm’
Moment setrvac¢nosti /zz 1,=2140 cm*
Moment setrvacnosti v krouceni 1, = 89,30 cm*
Pruzny modul prifezu /yy Wey = 1928 cm’
Plasticky modul prifezu /yy Wy = 2194 cm’
Vlastni tiha nosniku : (90,7 x 9,81) x 10° = 0,89 kN/m
Stalé zatizeni : G = 0,89 + (3,6 + 0,75) x 6,00 = 26,99 kN/m
Nahodilé zatizeni (uzitné zatizeni) : Q = 2,5 % 6,0 = 15,00 kN/m
Mez kluzu
Ttida pevnosti oceli S355 EN 1993-1-1
Maximalni tloustka je 16 mm < 40 mm, takZe : f; = 355 N/mm’ Tabulka 3.1
Kombinace zatizeni (Tgq je rozhodujicim zatiZenim): EN 1993-1-10
Eq =E { A[Teq] "+" Gk "+" 1 Q1 "+" Sy Oxi } Sflfé(ﬁ))
-
v tomto pfikladu se neuplatni
kde:
EN 1990

w1 =0,5

A1.2.2(1)
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tCICCGSS I Nazev Reseny priklad: Vybér jakostniho stupné oceli
SEUTQ ngsv Eurokod EN 1993-1-10
Pripravil Matthias Oppe Datum Cerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
Stanoveni referenéni teploty Trq
Toy =T,  + AT, + AT, + AT, + AT, + AT, EN 1993-1-10
o §2.2 eq.(2.2)
kde:
Iy = =25°C (nejnizsi teplota vzduchu) Eﬁr?ggllr_){l_?ha
RV . v s Narodni piiloh
AT, = -5°C (nejvetsi ztrata vyzafovanim) E;“bglll_){l_so :
— o o EN 1993-1-10
AT, = 0°C (korekce pro napéti a mez kluzu) §2.2 (5) Pozn. 2
AT, = 0°C (pozadavek bezpecnosti k zohlednéni EN 1993-1-10
rizné urovné spolehlivosti pro riizna §2.2 (5) Pozn. 1
pouziti)
EN 1993-1-10
AT, = 0°C (rychlost ristu pomérné deformace se bere | §2.2 (5)
rovna referencni hodnoté &) EN 1993-1-10
, . , §2.2 (5)
AT, = 0°C (tento nosnik neni tvarovan za studena)
T.,, = -30°C
Vypocet prislusnych zatiZzeni
Ok + w1 Gk1 =26,99 + 0,5 x 15,00 = 34,49 kN/m
Pribéh momenti
M
— 431,1 kNm
Maximéalni moment uprostied rozpéti :
My gq=34,49 x 10>/ 8 =431,1 kNm
Vypocet nejvétsiho napéti od momentu:
M 431,1x1000
Opy = —20 = 22 =223,6 N/mm?
Way 1928
Urovei napéti vzhledem ke jmenovité mezi kluzu
OEd — 223,6 N/mm?
p EN 1993-1-10
fy(t):fynom _0’25X_ 232
: o §2.3.2
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access Nazev Reseny priklad: Vybér jakostniho stupné oceli
s;ocodes made e-osIv Eurokéd EN 1993-1-10
Pripravil Matthias Oppe Datum Cerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
kde:
t = 16 mm (tloustka pasnice)
t =1 mm
16 )
Sf,()=355-0,25 XT =351 N/mm
Poznamka: Jy(t) 1ze rovnéz vzit jako hodnotu Ry z normy EN 10025.

Podil vi¢i jmenovité mezi kluzu

223.6
Te =35

Vvbér jakostniho stupné oceli

x f,(1)=0,641,(1)

Poznamka: Pro vybér prislusného jakostniho stupné lze pouzit dveé
ruzné cesty. Prvni je konzervativni, nepouzivajici interpolace.
Linearni interpolaci v druhé metod¢ 1ze ziskat hospodarné;si
vysledek. V tomto piikladu jsou ukazany obé metody.

1. Konzervativni metoda

Vstupni hodnoty:

Podil napéti k mezi kluzu: o =0,751,(1) > oy =0,641(1)
T,y =-30 °C T,y =-30 °C

Teplota:

Tloustka prvku: t =25 mm > t, =16 mm
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Nézev . s - Vvbér i , . .
Stqccess I ReSeny priklad: Vybér jakostniho stupné oceli
Eurocodes made easy Eurokod EN 1993-1-10
Pripravil Matthias Oppe Datum Cerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
Tabulka 1: Konzervativni uréeni nejvétsi pripustné tloust’ky prvku EN 1993-1-10
Chargy REference temperature T [°C) M
Steel | sub- egiﬁy m‘ 0 ‘-10‘-20‘40‘-40‘-50 m‘ o ‘-m‘-zn‘-am‘-an -50 m‘ o ‘-10‘-20‘-30‘-40‘-50
grade| grade T
ol Jrmin. O = 0,75 f,(t) ogg = 0,50 T,(f) Ogg = 0,25 T(f)
5235] JR_| 20 | 27 | 6050 |40 |35 [ [ 25 |20 |90 [ 75 [ 6555 |45 | 40 [ 35 |135]115]100] 85 | 75 | 64 | €0
J0_ | 0 |27 |50 75 |60 |50 |4b |35 |30 |125]105] 50 | 75 | 65 | 55 | 45 |175]155] 135|115 ]100] 85 | 75
J2_ | 20| 27 |125(105] 90 | 75 | &b | 50 [ 40 | 170|145 125]105] 90 | 75 | 65 |200]200] 175|155 135 115]100
527 R 20 27 85 (45 [ 35 |30 | P |20 |15 | BO [ 70 | 55 (50 |40 | 35 | 30 |125]110| 95 | 80 | 70 | 6D | 85
J0_ | 0 |27 | 75|65 |55 |45 | & | 30 | 25 |115] 95 | 80 | 70 | 55 | 50 | 40 |165]145 125 [110] 95 | 80 | 70
J2_ |20 27 |110] 95 | 75 | 65 | 6 | 45 | 35 | 155|130 115] 95 | 80 | 70 | 55 |200(180| 165|145 125 ]110] 95
MM | 20| 40 |135]110] 95 | 75 | & | 55 | 45 |180]155]130]115] 95 | 80 | 70 | 200|200 190|165 ] 145 125] 110
ML,HL| 50 27 |185]160]135|110] 9 | 75 | 65 |200|200] 180|155 | 130 115 ] 95 | 230|200 | 200 200|190 | 165|145
S355| JR | 20 | 27 |40 |35 |25 | 20 | WF | 15 | 10 | 65 | 55 | 45 | 40 | 30 | 25 | 25 |110] 95 | 80 | 70 | 60 | 5% | 45
o | & ; 25 |20 | 15 | 95 | 80 | 65 | 55 | 45 | 40 | 30 |150/130]110] 95 | 80 | 70 | 60
J2_ | -20] 27 | 50| 75 | 0 | 50 |40 | 35 | 25 |135]110] 95 | 80 | 65 | 55 | 45 |200[175] 150|130 110] 95 | &0
F2,MN| 20| 40 [110] 90 | 75 | 60 | 50 | 40 | 35 [155]135]110] 95 | 60 | 65 | 55 | 200|200 175|150 130|110] 95
MLML | 50 27 |155(130]110] 90 | 75 | 60 | 50 |200]180]155]135 | 110] 95 | 80 210|200 200 200175 ]150] 130
S420] MN | 20| 40 | 55 | 80 | 65 | 55 | 45 | 35 | 30 |140]120]100] 85 | 70 | 60 | 50 | 200] 185 160140120 100] 25
MLHL | 50 27 |135]115] 95 | 80 | 65 | 55 | 45 [190]165] 140]120 ]| 100] 85 | 70 | 200|200 200 185 160[140] 120
5460 Q -20 | 30 J0| B0 [ 50 |40 | 30 ) 26 | 20 |110( 95 | 7 [ 65 | 65 |45 | 35 |176]1585 130|115 85 [ BD | 70
[ -20 | 40 S0 | 70 [ 6D | B0 | 40 | 30 | 256 |130(110| 95 [ 75 | 65 | 65 | 45 |20001758 1856|130 115| 95 | BO
OL | -a0| 30 [105]| 90 | 70 |60 |50 | 40 | 30 [155]|130110| 95 | 75 | 65 | 55 |200]200]175] 155 [130[115] 95
MLHL | 50| 27 [125(105] 90 | 70 | 60 | 50 | 40 [180]155]130]110] 95 | 75 | 65 | 200|200 | 200 175155 130|115
QL1 | 80 30 [150[125[105] 90 | 70 | 60 | 50 |200(180] 155|130 110] 85 | 75 | 215|200 200 200|175 155|130
5690 Q u] 40 |40 [ 30 | 258 |20 |16 |10 [ 10 |65 |65 |45 |36 |30 | 20 | 20 |1200100| 85 | 75 [ 60 | 50 | 45
@ |-20| 30 | 50|40 |30 |25 [ 20|15 |10 |0 |65 |55 |45 | 35 | 30 | 20 |140]120]100] 85 | 75 | 60 | 50
GL |20 40 [ 60|50 |40 |30 |25 |20 | 15 | 95 |60 | 65 | 55 | 45 | 35 | 30 [165) 140120100 85 | 75 | 60
GL | -a0| 30 | 75 |60 | 50 |40 | 30| 25 | 20 [115] 95 | 80 | 65 | 55 | 45 | 35 |190] 165 |140] 120|100 85 | 75
QL1 | 40| 40 [ 90| 75 | 60 | 50 |40 | 30 | 25 [135]115] 95 | 80 | 65 | 55 | 45 |200/190| 165 | 140|120 | 100] 85
QL1 | 0 30 |110] 90 | 75 | 60 | 50 | 40 | 30 |160]135]115] 95 | 80 | 65 | 55 | 200|200 190|165 140 120|100

S355J0 umozituje mezni tloustku 25mm > ;= 16mm

2. Presné stanoveni

V tabulce 2.1 normy EN 1993-1-10 lze provést linearni interpolaci pro
skute¢nou hodnotu podilu napéti ke jmenovité mezi kluzu.

Podil k mezi kluzu:
a)o, =0,75f,(1) b) oy, =0,501,(2)
Teplota:
T,y =-30 °C T, =-30 °C
Maximalni pfipustna tloustka prvku pro S355JR
t(og =0,75f,(1)) =15 mm t(og =0,501,(1) =30 mm

pfi linearni interpolaci:

H(og =064, f,()=216 mm > t, =16 mm
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Nazey . s - Vvbér i , . .
Staccess I ReSeny priklad: Vybér jakostniho stupné oceli
Eurocodes made easy Eurokod EN 1993-1-10
Pripravil Matthias Oppe Datum Cerven 2005
Zkontroloval Christian Miiller Datum Cerven 2005
Tabulka 2: Pi'esné urceni nejvétsi pripustné tloust’ky prvku EN 1993-1-10
Chary Reference temperature Te [°C) M
Steel | sup- [ L5 10‘ o ‘-10‘-20‘-30‘-40‘-50 m‘ o ‘-10‘-20‘-30‘-40‘-50 10‘ o ‘-10‘-20‘-30‘-40‘-50
grade| grace | 7
(| e Ogs = 0,75 £,(t) G5 = 0,50 £,(t) ogs = 0,26 (1)
5235 JR_| 20 | 27 | 6050 [40 |95 | 9 [ 25 |20 [90] 75 |65 | 65 [ 4F | 40 | 95 |1a5]115]100] 85 | 75 | 65 | €0
J0_ | 0 |27 [ 50|75 |60 |50 4p |35 | a0 [125]105] 90| 75 | 6 | 55 | 45 | 175|155 | 135|115 |100] 85 | 75
J2_| 20 27 [125]|105] 90 | 75 | @ | 50 | 40 [170]145 125|105 ] op | 75 | 65 | 200|200 175|155 [135] 115100
5275] JR_| 20 | 27 | 55 | 45 | a5 |50 | 9F |20 | 15 |60 | 70 | 55 | 50 | 4B | 35 | 50 |125]110] 95 | 80 | 70 | 60 | 55
J0_ | 0 |27 |75 |65 |55 |45 | 9 |30 | 25 [115] 95 | 80 | 70 | o6 | 50 | 40 |165[145]125[110] 95 | 80 | 70
J2_ |20 27 [110| 95 | 75 | 65 | o | 45 | 35 | 155|130 115 95 | 80 | 70 | 55 | 200|190 165|145 |125]110] 95
MM | 20 40 [135]110] 95 | 75 | eF | 55 | 45 |180]155] 30| 115] 9 | 60 | 70 | 200|200 190185 | 145]125] 110
MLNL | -50 | 27 | 185|160 135|110 ¥ | 75 | 65 |200]200 180|155 | ™0 115 | 95 | 230|200 200 |200 190 165|145
5355| JR ¢ i P - w56 30 | 25 | 25 | 110] 95 | 80 | 70 | 60 | 55 | 45
J0_| 0 | 27 [0 50 [40 |35 |25 |20 | 15 | 95 | 80 | 65 | 55 | 45 | 40 | 30 |150[130|110] 95 | 80 | 70 | &0
J2_ |20 27 |90 75 |60 |50 |40 | 35 | 25 [135]110] 95 | 20 | 65 | 55 | 45 |200[175|150 [ 130|110 95 | &0
K2,MM| -20 | 40 |110] 90 | 75 | 60 | 50 | 40 | 35 | 155|135 |110] 95 | 60 | 65 | 55 | 200|200 175|150 130 110] 95
MLNL | -50 | 27 |155]130]110] 90 | 75 | 60 | 50 [200]180]155]135]|110] 95 | 80 |210] 200|200 [200 [175] 150|130
S420] MN_| 20| 40 | 95 | 50 | 65 | 55 | 45 | 35 | 30 | 140|120 100] 85 | 70 | 60 | 50 | 200|155 | 160|140 120] 100] 85
MLNL | -50 | 27 |135]115] 95 | 50 | 65 | 55 | 45 | 190] 165 [140]120]100] 85 | 70 | 200|200 200 [185 160 140]120
S460] G| 20 30 | 70| 60 | 50 | 40 | 30| 25 | 20 [110] 95 | 75 | 65 | 55 | 45 | 35 | 175|155 130|115 ] 95 | 80 | 70
M,N | 20| 40 [ 90| 70 | 60 | 50 | 40 | 30 | 25 |130(110] 95 | 75 | 65 | 55 | 45 |200[175| 155|130 115] 95 | &0
oL | -20] 30 |105] 80 | 70 | 60 | 50 |40 | 30 |155|130]110] 95 | 75 | 65 | 55 |200]200]175 [155 [ 130[115] 85
MLNL | -50 | 27 |125|105| 90 | 70 | 60 | 50 | 40 [ 160|155 |130]110] 95 | 75 | 65 | 200|200 200|175 155 | 130|115
@1 |-60] 30 |150[125[105| 90 | 70 | 60 | 50 [z00| 180155 130 110] 95 | 75 |215| 200|200 [200 175|155 130
S690] O | 0 | 40 |40 |30 |25 |20 |15 | 10| 10 | 65 |55 |45 | 35 | 30 | 20 | 20 |120]100] 85 | 75 | 60 | 50 | 45
Q@ | -20] 30 | 50|40 |30 |25 |20 15 |10 | 80| 65|55 |45 | 35 | 30 | 20 [140{120]100] 85 | 75 | 60 | 50
QL |20 40 | 60|50 |40 [30 | 25 |20 | 15 | 95 | B0 | 65 | 55 | 45 | 35 | 30 [ 165(140] 120100 85 | 75 | 60
QL -40 | 30 79|60 | 50 |40 | 30 | 25 | 20 [115]| 95 | B0 | 65 | 85 | 45 | 35 | 190|165 140 (120|100 | 85 | 75
QL1 | -40| 40 | 50| 75 |60 | 50 |40 | a0 | 25 | 135|115 95 | 80 | 65 | 55 | 45 | 200|190 165 | 140|120 100] 25
QL1 | -60] 30 |110] 50 | 75 | 60 | 50 | 40 | 30 | 160|135 |115] 55 | 80 | 65 | 55 | 200|200 190|165 | 140 120|100

S355JR umoziuje mezni tloustku 21,6mm > ;= 16mm




access I

Eurocodes made easy

Quality Record

ReSeny priklad: Vybér jakostniho stupné oceli

SX005a-CZ-EU

RESOURCE TITLE

Example: Choosing a steel sub-grade

Reference(s)

ORIGINAL DOCUMENT

Name Company Date
Created by Matthias Oppe RWTH 16/6/05
Technical content checked by Christian Muller RWTH 6/7/05
Editorial content checked by D Clles SCI 15/7/05
Technical content endorsed by the
following STEEL Partners:
1. UK G W Owens SCI 30/6/05
2. France A Bureau CTICM 30/6/05
3. Sweden A Olsson SBI 30/6/05
4. Germany C Mdiller RWTH 30/6/05
5. Spain J Chica Labein 30/6/05
Resource approved by Technical G W Owens SCI 21/5/06
Coordinator
TRANSLATED DOCUMENT
This Translation made and checked by: J. Machacek CTU in Prague 31/7/07
Translated resource approved by: F. Wald CTU in Prague 31/7/07
National technical contact F. Wald CTU in Prague




