Pevnostni tridy oceli

Materialové vlastnosti oceli

[ [MPa] fu [MPa] Ocel S355
$235 235 360 Objemova hmotnost p = | 7850 kg/m?3
S275 275 390 m/V
5355 355 490 Poissonav soucinitel v 0.3
S420 420 510 Modul pruznosti E 210 000 MPa
S460 460 540 Modul pruznosti ve 80 769 MPa
E
smyku G = PNere!
Soucinitel spolehlivosti 1.0
Ymo
Ym1 1.0
Varo 1.25
Yuss 1.25
Srouby
P dy d primeér sroubu
PSVI'IOStnI f y [MPa] f u [MPa] "I @ d stiedni primér kruznice opsané a vepsané do Sestihranu
trida hlavy §roubu / matice
4.6 240 400 "'I MATICE 1 délka sroubu
: | ~vnrminizavir & délka zavitu
4.8 320 400 = k vyska hlavy Sroubu
5.6 300 500 ’ : VNESIZAVIT vyika matice
s otvor klice
5.8 400 500 — DRIKSROUBU A4 plocha diiku Sroubu
6.8 480 600 3 HLAVASROUBU 4, plocha jadra $roubu v zavitu
8.8 640 800 . s l'
10.9 900 1000 - @ EE 5 @ i
Z | s l N —b S
K, |
Roztece Sroubu Sroub s plnym zavitem Sroub s ¢asteénym zavitem
Minimalni | Doporucené
M8 | M10 | M12 | M16 | M20 | M24 | M27 | M30 | M36
e; | 1,2 do 2,0 do d [mm] g | 10 | 12 | 16 [ 20 | 24 | 27 | 30 | 36
dm [mm] 14 183 | 205 | 259 | 323 | 388 | 442 | 496 56
pl 212 do 3;5 do A [mm’] 50 79 113 201 314 452 572 707 | 1017
e 12 d 15 d A [mm?] 37 58 84 157 245 353 459 561 817
2 ! 0 ! 0 Pro nosné spoje pouzivat srouby M16 a veétsi
pz 2,4 do 3,0 do
Unosnosti:
v. ayfupl
Ve stfihu: Fy, g = ﬁ a, = 0,6 nebo 0,5
% .. _ klabfudt
V otlageni: Fp, gg = B ay 28%2_17 e
Viahu: F. ., = kefubds )\ fup i do ) 3d,
tahu: Fepa = =7 "= ap =min{—" ky =min{14P2_17 ag =min{ , " 4
0,6Ttd,t u " d, ’ L
V Protlaéeni: B, gq = T[y#pfu 1,0 25 3do 4
. . FyEa FtEd
Kombinace: :_Rd + 14F g <10 k, = 0,9 pro obycejné Srouby
Aly
, oy o YMo
Oslabeny prifez: Ny g = min 0.94neefs

Ym2



ksnu

Pfedpjaté Srouby: Prokluz: Fs pq = Fp i Fpe = 0,7fupAs

YMm3
Tabulka 3.6 - Hodnoty k;
F’opis Ke
Srouby v obyZsjnych otvorech 1,00
Srouby v nadmémych otvorech nebo kratkych prodiouzenych otvorech s osou pradioudsného 0.85
otvoru kolmou na smér slly '
Srouby v dlouhyen prodiouzenych otvorech s oscu prodlouzeného otvoru koimou na smar sfly 0,70
8rouby v kratkych prodlouZenych otvorech s osou prodiouzeného otvoru ve sméru slly 0,76
Srouby v dlouhych prodlouZenych otvorech s osou prodlouZeného otvoru ve sméru sliy 0,63

Tabulka 3.7 — Souéinitel tfeni x pro predpjaté Srouby

TFida tfaclho povrehu
(viz souvisicl normy 1.2.7: skupina 7) Souinttel tfenf »
A 0,5
B 0,4
Cc 03
D 0,2

POZNAMKY
1 Pozadavky na zkoudenl a kontrolu jsou uvedeny v souvislcich norméach 1.2.7: skupina 7.

v konstrukci podle postupu uvedeného v souvisicfch norméch 1.2.7: skupina 7.
3 Definice ttd tfecich povrchl jsou uvedeny v souvisiclch norméch 1.2.7: skupina 7.
4 U povrchu odetreného natéry mbZe Easem nastat ztréta pfedpétl,

2 Kesifikaca jakéhokaliv jinéha povrchu ma byt zaloZena na ziwudebnich vzorcich, které reprezentuji povichy pauZité

Vytrzeni skupiny Sroub:

fulnt | Tyhny
YMm2 YMoV3
fulne + fyAny

° Centricky: Veff,l,Rd =

e Excentricky: Vorr o pa = 0,5

YMm2 YMO‘/§
Posudek svaru:
fu 0,91,
243(1. 2472 < o, <—
\/Crl (T “ ) ﬁwYMZ; + ¥YMm2

Table 4.1: Correlation factor g, for fillet welds

g Standard and steel grade .
1 Correlation factor f3,,
EN 10025 EN 10210 EN 10219
S 235 R R
§ 235 W S235H S235H 0.8
5275 S275H
S 275 N/NL 5 ’;SzlziLFTIJLH S 275 NH/NLH 0,85
S 275 M/ML - S 275 MH/MLH
S 355
. . S355H
S 355 N/NL S355H
; S 355 NH/NLH 0.9
S 355 M/ML S 355 NH/NLH , !
S 355 W S 355 MH/MLH
S 420 N/NL
2 /
S 420 M/ML S 420 ME/MLH 1.0
S 460 N/NL ) ;
S 460 M/ML S 460 NH/NLH :jﬁﬁc?]\ﬂﬁ%g;[{ 1.0
S 460 Q/QL/QLI1 ’ N

Namahani prutd:

e Tah aprosty tlak: Npg = :ﬁ

Mo

e  Ohyb: My, = Wiy
YMo

Avfy

YmoV3

L Smyk Vpl,Rd =




Zatrideni prirezu:

Table 5.2 (sheet 1 of 3): Maximum width-to-thickness ratios for compression

parts

Internal compression parts

I$I
_| TC - _ ¢ c _ c __  Axis of
J bending
Al 1 ]
[ ——1 l_‘% r k|
t
. |-
~ 5
c ‘T "'t H LT_I Axis of
i - - + = bending
e
. Part sub]ect to Pan subject to i -
Class beading compression Part subject to bending and compression
f f f
Stress
distribution + + | |ac
in parts c c c
(compression !
positive) !
fy fy fy
- 396e
wheno >05: ¢/t= Gal
1 c/t<T2e c/t<33% 36“
when @ <05: c/t<22
o
wheno >05: c/t= 1;3681
2 c/t<83 c/t<38e 41‘;
when o <0.5: ¢f i
o
f, f,
Stress g f g
distribution *
in parts c + c =
(compression c2
positive) £ o7
42e
when y > -1:
3 c/t<124e c/t<42 06T+03?w
when w <17 ¢/t < 62e(1—w),/ —y)
e= [235/F. fy 235 275 355 420 460
v = 1,00 0,92 0.81 0.75 0,71
*) w = -1 applies where either the compression stress o = fy or the tensile strain gy > f/E

Table 5.2 (sheet 2 of 3): Maximum width-to-thickness ratios for compression

parts

Outstand flanges

c c c
1 4 ) 1 P -"] : Jl .
- r::: t I__._
t t t! c
—
l_‘ éL .
Rolled sections Welded sections
Class Part subject to compression — Part subj ec.t o bending and fompression
Tip in compression Tlp i tension
Stress at
distribution -|
o pots ]
(compression | | |'—‘|

—E

positive)

posttive) e p—C =]
9z
1 c/t=9 c."rsE clt—"=
o o o
10e 10s
2 c/t=10e clt= t€—
o olaf ot
Stress
distribution _ — —
in pa.ns. ". | c ~.| = “| i’
(compression ! i |~——| il c i

c/t<21efk,

3 c/t<14s
For k. see EN 1993.1_5
YT 3 235 275 353 420 60
g=,/235/1, a
v ¥ z 1,00 0,92 0,81 0,75 71




Table 5.2 (sheet 3 of 3); Maximum width-to-thickness ratios for compression

parts
Angles
—
t f Does not apply to angles in
Refer also to “Outstand flanges™ b contimions contact with other
(see sheet 2 of 3) components
Class Section in compression
Stress
distribution | —
ACToss C -
section [
(compression
positive)
b+h
3 h/t<15e: — = <115e
Tubular sections
7\
- Il |d
Class Section in bending and/or compression
1 d/t=50¢’
2 d/t <706’
. d/t<90e?
= 2
NOTE For d/t > 90" see EN 1993-1-6.
fy 235 275 355 420 460
E‘.=.\||'235l'rf). 2 1,00 092 0.81 0,75 0.71
e 1,00 0,85 0.66 0,56 0,51

Vzpér celistvych prutt:

2
VI n2El
e Rovinny vzpér: N, = ——
LCT
. 1 m2E]
e Zkroucenim: N, 1 27[Glt +— W]
’ o Lcr,T

e Prostorovy (jednoose symetricky): N rp = # [(NCT,Z + NCT’T) - \/(NCT,Z + NCT,T)2 — 4B Ny zNeyr 1

- 1= 2

o ®=_[1+a(1-02)+2
. X:ﬁsm

. Nb,Rd=%

Table 6.1: Imperfection factors for buckling curves

Buckling curve g a b c d
Imperfection factor o 0,13 0,21 0.34 0,49 0.76




EN 1993-1-1: 2005 (E)

Table 6.2: Selection of buckling curve for a cross-section

Buckling curve
Buckling | § 235
Cross section Limits about S 275 )
g e | S460
axis S 355
S 420
t : y-y a a
Y C
! oy te< 40 mm I b r]o
[ S — " ao
w | £
= = y-y b :
° | = | 40 mm < t;< 100 -
= l -z c 2
2 hi v , y
=] -
@ | ) y-y a
= ! o t< 100 mm S c .
x —
— |% VI
' o
z = y—y d
= t: > 100 mm -
b zZ—2 d
y-y b b
" jh:tf -‘*ktf tr < 40 mm -
- 2 Z—72 c C
v o
= - — - - —
53|y y y y
=X tr > 40 mm yoy ¢ ¢
£ Z—7 d d
z Z
_ hot finished any a o
253
5
T 2 .
cold formed any c c
Z te
| I senerally (except as
” N r generally (except any b b
82 . below)
- O |
o= h Y - | B Y
=9 . -
s 2 i thick welds: a > 0_5t;
= A w e
| ] b/tg< 3 any C c
! Zb ! b/t <30
.
2 E
T3
=2 any c C
=
D =
e
2
b3 any b b
2 \
2
—1




Krouceni

Pruty uzavieného prilrezu:
= Tura Tt Ed
Y '
Q=24

Pruty otevieného prirezu:
_ TeEad

Tt,i,max I ti

I, = gaitl?' (nejlépe z tabulek)

Stiednice
prifezu

Il.F.d.:I

Iil N

Prifez n A
Valcovany I-profil 1,3 \
Valcovany U-profil 1,2 [
Obdélnik 1,0 i t
Unosnost v prostém krouceni:
fyk
< =
tt=TRa V3ymo
Klopeni
Xox Wy - 1y -~ ! buty,, <10
M,,, ="—8r =y pro prifezy tidy 1, 2 Aur = [, — Kur =4
Y (I)LT + (D['JT —ALT
o VAT Wel,ymn fy oy v — —>
Mypy = . pro prufezy tfidy 3 where @, = 0,5[1 + 07 (?\. LT — 0,2)+ ALt J
W . f oL 7 1s an imperfection factor
My e = Zur Petymin ' Jy fy pro prifezy tridy 4
Y

Pruzny kriticky moment M, pro ohyb k ose y-y se vypoéte ze vztahu:

\ 7 JE-1,-G-1,

=M.,
cr !L L

s

kde pter je bezrozmémy kriticky moment definovany jako:

C > )
Her :k_]'[\/l-i_’cu_n +(C2 é’e _C3 I,") _(C2 'gg _C-‘ 'gl):l’
kde x, = T |E A, je bezrozmérny parametr kroucent,
“ kLG,
& = -~ G ]< je bezrozmérny parametr plisobidté zatizeni vici Cs,
. 51 (C) tlagena vidkna, (T) taZzena vlakna, S ~ stfed smyku, G - téZisté
&= 1. |==z je bezrozmérny parametr nesymetrie priifezu,
kL G-,
Buckling curve a b c d
Imperfection factor ot 0,21 0,34 0,49 0,76 Cross-section Limits Buckling curve
. h/b<2 a
Rolled I-sections
hb>2 b
. hb <2 [
Welded I-sections ‘
h/'b>2 d
Other cross-sections - d




