@ SteelSectionsEC3 RUNET software

Design tables for Structural Steel Sections (Eurocode 3, EN1993-1-1:2005)

Tables with all the international steel sections, with their dimensions, properties,
classification, resistance and buckling resistance values according to Eurocode 3,
EN1993-1-1:2005. The tables are extended to welded section with dimensions given from the

user.

Tables with dimensions and properties of standard steel sections

From the left tree you select the section type e.g.
IPE, HE etc. On the right the table shows all the
standard sections for this group and their
dimensions and properties. Moving up and down
the table on the right the section drawing is shown
in scale (you can grab and move the section
drawing around the window and you can make it
small or bigger with the arrows).

Click E@ or double click on a section

and you obtain analytical report for the
classification, resistance values and buckling
resistance of the selected section.

Symbols
h [mm]: Depth of cross section —— iz
b [mm]: Width of cross section

hw [mm]: Web depth
dw[mm]:  Depth of straight portion of web

tw [mm]: Web thickness

tf [mm]: Flange thickness

r [mm]: Radius of root fillet

G [Kg/m]: Mass

A [cmi]: Area

ly [em™]: Moment of area about axis y-y

Iz [cm4]: Second moment of area about axis z-z
Wy [cm?3]: Section modulus about axis y-y

Wz [em?]: Section modulus about axis z-z

Wpy [cm]:  Plastic section modulus about axis y-y
Wpz [cm?®]:  Plastic section modulus about axis z-z
iy [cm]: Radius of gyration about y-y axis

iz [cm]: Radius of gyration about z-z axis

Avz [cm?]:  Shear area parallel to web

Avy [cm?]:  Shear area parallel to flanges

It [cm‘l: Torsional constant

Iw [em®]: Warping constant
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Classification and resistance of standard steel sections

Classification of cross section according to EN1993-1-1:2005 §5.5.

Resistance values of cross section according to EN1993-1-1:2005 §6.2.

Buckling resistance and lateral buckling resistance according to EN1993-1-1:2005 §6.3

From the tree on the left you select the section with its designation. On the right a drawing of
the section profile is displayed together with the section dimensions and properties.

On the right window are also displayed:

o Classification (1,2,3,4) according to EN1993-1- |:i%
1:2005 §5.5 for axial loading and loading with SEE
bending moments.

¢ Resistances of the section in compression,
bending in y-y and z-z axis, and shear according
to EN1993-1-1:2005 §6.2

¢ Buckling resistance for various buckling
lengths (Lc) according to EN1993-1-1:2005
§6.3.1

o Lateral torsional buckling resistance for
various lateral buckling lengths (L;;) according s T
to EN1993-1-1:2005 §6.3.2 e Bl A

W 36024 10%4 |

Symbols
NtRd [kN]: Tension resistance EN1993-1-1:2005 §6.2.3
NcRd [kN]: Compression resistance EN1993-1-1:2005 §6.2.4

Mcrdy [kNm]: Bending resistance about the strong y-y axis EN1993-1-1:2005 §6.2.5

Mcrdz [kNm]: Bending resistance about the weak z-z axis EN1993-1-1:2005 §6.2.5

e

Vcrdz [kN]: Shear resistance in the axis z-z parallel to web EN1993-1-1 §6.2.6

Verdy [kN]: Shear resistance in the axis y-y axis parallel to flanges EN1993-1-1:2005
§6.2.6

Nbrdy [kN]: Buckling resistance in compression about the strong y-y or weak z-z axis,

Nbrdz [kN]: for various buckling lengths Lc (1.00,1.50...15 m) EN1993-1-1:2005 §6.3.1

Mbrd1 [kNm)]: Lateral torsional buckling resistance for various lengths between constrains

Mbrd2 [kNm]: LIt (1.00,1.50 ....15 m) EN1993-1-1:2005 §6.3.2

Mbrd1: Lateral torsional buckling resistance for constant (uniform) bending moment
diagram along the beam

Mbrd2: Lateral torsional buckling resistance for parabolic bending moment diagram

along the beam

Tables of non-standard steel sections

Tables with steel sections organized as the standard sections, but the user can change the
basic dimensions. Changes are activated with the [Edit]. As you change the dimensions the
new geometric and strength properties are evaluated. These sections can be used as
standard sections.
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Tables with dimensions and properties of user defined welded steel sections

Click and you enter the window

where you can enter the basic dimensions of a
welded steel section. The strength properties of
the section are listed at the same time.

For adding new section or deleting existing : .?.
click E] Click ‘ to stop o

editing.

Classification and resistance of user defined welded steel sections

See standard sections.

e 1100

Parameters

X

Properties of structural steel

The classification of the sections =

Steel

the strength and buckling

Grade

fy [+Pa) t<=d0mm

fu [MPa] t<=d0mm

fu [MPa]
40cte=100rmm

fu [MPa]
40¢te=100mm

resistances are produced for four
steel grades, S235, S275, S355
and S450. The names and the

5235

5355
S 450

EM 10025-2
EM 10025-2
EM 10025-2
EM 10025-2

235

355
440

360

510
560

215
k)
410

360

470
B0

basic values of steel grades can
be changed from
Parameters/Structural steel.

To do changes first click to unlock

The partial factors for materials
Vmor Y Yme Which are use for the

classification and resistance can be changed
from Parameters/ Partial factors for
materials.

To do changes first click to unlock

Coordinate system

2

Partial factors for materialsEN1993-1-1:2005, §6.1

Sections properties
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Steel section types included in the program
I IPE X
T IPE Euronom 19-57 IPE 80-600
T IPE& IPE A 80-600
T IFEQO European I-beams IPE O 180-600
I IPEW IPE V 400-600
IPE 750
T. IPE 750
HE i
L % :E E'PB” Euronorm 53-62 European wide flange HE A 100-1000
beams HE AA 100-1000
IC HE E [IPE] Euronom 53-62 HE B 100-1000
I HEM 100-1000
IC HE M [IPE%] Euronaom 53-E2 HE 400-1000
IL HE Euronom 5362 Beams with very wide
T HL flanges HL 1000/1100
HD .
I I HD-1 Wide flange columns HD 260x54.1 —
T HD-2 ASTH A4 B 400x1086
‘I HP Wide flange bearing piles HP 200x57.2 — 400x231
‘I IPM European standard beams IPN 80-550

T W ASTMET w1 ASTH ABAS EM
T w2 ASTM ABAS BM
T -3 ASTH AEAL BM

IL UB.UC[BSIT UB-1 BS 4 part 11993
T UB-2 BS 4 part 1-1993

T UC BS 4 part 1-1993
I ISME,SC.HE T ISME Indian Standard
T I55C Indian Standard
T I5HE Indian Standard

E UE UPN
E UAP NF & 45.255
E UFE
E 5v. 40 GOST £240-89
E 5P.40F GOST £240-89

L L L20s20s3. 80808 Euronorm 56-77
L L100x10045. 1604160519 Evronorm 56-77
L L180x180416. 2505250428 Euronom 56-77

Lall L30x20x3.80x40x8 Evronom 57-78
L L90=60xE.130x40512 Evronom 57-78
L L150x75%9. 250x90416 Euwonom 57-78

O het rolled
[0 ot ralled

@ cold formed

|E| cold formed

‘@ D=10.2-1016 mm

C C.[C SteadmanC140-C300
C Ruukki C100-C350
C Albion C1252226
C Albion C2462401
C Dimond DH5150-DHS400

American wide flange
beams

British universal beams

British universal columns

T IGOST T

Flabge slope: 14%

W 360x370x134
W 1100x400x499

UB 178x102x19
UB 914x419x388
UC 152x152x23
UC 356x406x634

Moll. Mok GOST 8239-29

I 10B1.4582 GOST 2602083

Russian
standards I

S0B1..100B4 GOST 26020-23
205H1.705H1 GOST 26020-83

I 20K1.40K5 GOST 2602083
I 24DB1.500H1 GOST 26020-33

European standard
channels

Channels with parallel
flanges

Equal angels

Unequal angels

Square hollow sections hot
rolled

Rectangular hollow sections
hot rolled

Rectangular hollow sections
cold formed

Rectangular hollow sections
cold formed

Circular hollow sections

UPN 30-65
UPN 80-400

UAP 80-300
UPE 80-400

L 20x20x3
L 250x250x28

L 30x20x3
L 250x90x16

40x40x2.6
400x400x20.0

50x30x2.6
400x260x17.5

20x20x1.6
400x400x12.5

30x20x1.5
500x300x12.5

@10.2x1.0
@ 1016x400

L Z 7 Steadman 1402300
L RuukkiZ100-Z350
L albion 21252226
L albion Z246Z40
1 Metzec Z1422202
L Metzec Z2327342
L IC5 Z152-2254

Copyright © RUNET Software ®

www.runet-software.com 4



@ SteelSectionsEC3

RUNET software

Classification of cross sections EN 1993-1-1:2005 § 5.5

The design of steel elements can be done with elastic or plastic analysis depending on the

class of the cross section.

The design of sections of classes 1 and 2 is based on the plastic resistance, the design of

cross-sections of class 3 is base on elastic resistance and the design of cross-sections of
class 4 is based on elastic resistance and effective cross section properties.

The classification of cross sections in 1, 2, 3 and 4 classes depends on the ratios of thickness
to width of the parts of the cross-section which are in compression according to tables 5.2 of

EN 1993-1-1:2005.

Table 5.2 EN 1993-1-1:2005 -

Internal compression parts

Internal compression parts
——  — | —
_H‘TC _ _ IC _ ¢ Axis of
bending
i t 2 -‘l t = U
— _—— 1
t
L iI [ ]
~ - *t e t —_ Axis of
c c c i
- - L = = ‘ - bending
Class Part subj_ect to L ectto Part subject to bending and compression
bending compression
f f f
Stress — — —
dis_.'tribution + + + | lac
" In parts c c c
COmpression - _
positive) — —= \:
f)' f)’ f)’
when ot >0.5: ¢/t = 129661
1 c/t<72e c/t<33e “
36e
whenot =0.5: ¢/t=—
o
456
when o0 >0.5: ¢/t < T 1
2 c/t<83e c/t<3se 41‘2_
when 00 £0.5: ¢ 2
o
1 f
Stress d _f d
distribution
in parts c + e c
(compression | |2
positive) I
f, v,
42e
when y>-1: ¢/t <——
3 c/t<124¢ c/t<42e 0.67+0.33y
when v < -17: e/t<62¢(1 —qj}-\,"r(—tp)
e— [235/F 3 235 275 355 420 460
VT € 1,00 0,92 0,81 0,75 0,71
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Table 5.2 EN 1993-1-1:2005 — Outstanding flanges

Outstand flanges

= - |t

t t t! tfe
——— 1
Rolled sections Welded sections
Class Part subject to compression — Part Sllb_]E‘C.t Sobending and compression
Tip in compression Tip in tension
Stress ac ac
distribution __ n +
in parts T e : -
(compression | | 00 j i _
positive) ' H c | | c
9e 9e
1 c/t<9% c/ts— c/ts—
o oo
10e 10e
2 c/t<10e clt€—0 e/t ——
o oA o
Stress
distribution 7, — ] _ 1+
i.nlJaITs_ YT e | “i i ; | [
S i cC | C
Compron Nl le— im—

o] -
c/t< _'18\‘-'1&6

3 c/t<14e
For k; see EN 1993-1-5
e= 235/F f, 235 275 355 420 460
v * £ 1,00 0,92 0,81 0,75 0,71

Table 5.2 EN 1993-1-1:2005 - Angles

Angles
"
t Does not apply to angles m
Refer also to “Outstand flanges™ b continuous contact with other
(see sheet 2 of 3) components
Class Section in compression
Stress
distribution f
across C ~
section
(compression u
positive)
b+h
3 h t<15e: ——<115e
Tubular sections
t- [
ﬂﬁ*\ d
Class Section in bending and/or compression
1 d/t <50’
2 d/t<70¢°
X d/t<90e?
) NOTE For d/t > 90ge” see EN 1993-1.6.
] f, 235 275 355 420 460
e=,/235/1, e 1,00 0,92 0,81 0,75 0,71
g’ 1.00 0,85 0.66 0,56 0,51
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Ultimate limit states EN 1993-1-1:2005 § 6.2

Tension EN 1993-1-1:2005 § 6.2.3

hgl

Nt,Rd

Design plastic resistance of the cross-section.
N A-f,

pl,Rd
MO

(EN 1993-1-1, 6.5)

(EN 1993-1-1, 6.6)

Design ultimate resistance of net cross-section at holes for fasteners.

0.9 - f
Nu Rd — A1€t u
Ym2

A area of cross-section

A, area of net cross-section (minus holes)
f, yield strength of steel
f, ultimate strength of steel

Vmo » Vw2 Partial factors for material

Compression EN 1993-1-1:2005 § 6.2.4

N Ed < l
N ¢,Rd
A-
Neps = fy for class 1, 2, 3 cross-sections
Mo
N, rg = M for class 4 cross-sections
' ’mo

A area of cross-section
A effective area of cross-section

fy yield strength of steel
Yo Partial factors for material

(EN 1993-1-1, 6.7)

(EN 1993-1-1, 6.9)

(EN 1993-1-1, 6.10)

(EN 1993-1-1, 6.11)

In case the design value of shearis Vg, > 0.50V, 4 the reduced yield strength is used.

2
(1 p)fy, where p = [\?/—Ed—lJ

pl,Rd

(EN 1993-1-1, 6.29)
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Bending moment EN 1993-1-1:2005 § 6.2.5

M
—FB <1 (EN 1993-1-1, 6.12)

Design resistance of cross section for bending about the principal (y-y) or secondary (z-z)
axis.

W, -
M, g =M 1 pg = 22— forclass 1, 2 cross-sections (EN 1993-1-1,
Mo
6.13)
Wpl 7’
M,rs =M, ps =——— forclass 1, 2 cross-sections
Imo
Wel y ' fy
M, gy =My rg =—— forclass 3 cross-sections (EN 1993-1-1, 6.14)
Mo
M, =My pe = —2_Z for class 3 cross-sections
Mo
Weff y fy .
M,y =M, g =——— forclass 4 cross-sections (EN 1993-1-1, 6.15)
VMo
Weff z .
M,ri =M ,rs = : for class 4 cross-sections
VMo
Wp,Yy Wp,YZ plastic section modulus about principal and secondary axis,
Wel,y W, , elastic section modulus about principal and secondary axis,
W , Wy , effective section modulus about principal and secondary axis,
fy yield strength of steel
VMo partial factors for material

When bending moment acts together with axial force design check is performed according to :

M
—E <] (EN 1993-1-1, 6.31)
N,Rd
N 2
MNRd :MpIRd 1-| —F-
N kg (EN 1993-1-1, 6.32)

In case the design value of shearis Vg, > 0.50V, ¢y the reduced yield strength is used.

pl,Rd

2
(1 p)fy, where p = (Z\/—Ed—lJ (EN 1993-1-1, 6.29)

Bi-axial bending EN 1993-1-1:2005 § 6.2.9
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M) (MY
[ y,Ed] +[ z,EdJ <1 (EN 1993-1-1, 6.41)

M y,Rd M zRd

For I and H sections: a=2, $=5n, B=1 (n=Ngq4/Npjra)
For circular hollow sections: a=2, =2
For rectangular hollow sections a=3=1.66/(1-1.13 n2)

Shear EN 1993-1-1:2005 § 6.2.6

Vv
—EB <1 (EN 1993-1-1, 6.17)
Vc,Rd

Plastic shear resistance parallel to the cross-section web.

V.. =V _Aly EN 1993-1-1, 6.18
z,Rd = Y pl,z,Rd _\/57/ ( -1-1, 0. )
MO

Plastic shear resistance parallel to the cross-section flanges.

A, f
Vyrs =Voiyrd =# (EN 1993-1-1, 6.18)
MO

AW A, shear areas parallel to the cross-section web or flanges,
fy yield strength of steel
Ymo  partial factors for material
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Buckling resistance of uniform members in compression EN 1993-1-1:2005 § 6.3.1

Buckling resistance due to compression.

N
—E-<1 (EN 1993-1-1, 6.46)
b,Rd
A,
Nb’Rd = for class 1, 2, 3 cross-sections (EN 1993-1-1, 6.47)
Vw1
A T
beRd = h for class 4 cross-sections (EN 1993-1-1, 6.48)
7M1

The reduction factor y is determined from the non-dimensional slenderness 1

1
oo %

<1 (EN 1993-1-1, 6.49)

®=081+a(1-02)+ 7

_ [Af 2 |
A= [N, =T EA G e
|

cr lg K

o=

A non-dimensional slenderness,

N, elastic critical buckling load,

Ler equivalent buckling length,
A slenderness,
i radius of gyration.

The imperfection factor & which corresponds to the appropriate buckling curve ao,a,b,c,d
should obtained from Table 6.2 of Eurocode 3, EN 1993-1-1:2005:

Buckling curve a, a b C d

Imperfection factor a 013 | 0.21 | 0.34 | 049 | 0.76

Equivalent buckling lengths Lcr/L
\

1.0 20 097 040 10 .. 220
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Table 6.2 EN 1993-1-1:2005 Selection of buckling curve of a cross-section

Buckling curve
Buckling [ S 235
Cross section Limmts about g 275
axis S 355 S 460
S 420
ts = r—v
_ e t: < 40 mm =3 a =
— O it z—-z b ag
.{ :é V-V a
=l = | 40 mm < t;< 100 :
=] z-z c
2 hi v y
'-% '_\" Y a
= “ tz< 100 mm 7 7 c a
Eﬁ —
1 v
; = ;
z = tz> 100 mm ¥y - €
b zZ—2Z d c
= =t =t te = 40 mm y=y =
= £ Z—-Z C C
w O
E g Y -y ¥ Y
= 2 V-V ¢ c
) “-\,_ -
t: = 40 mm 7—7 d d
z z
> 2 hot finished any a ag
2.8
=R
= 2
D cold formed any c c
4 t
[ ! | rally :
< gener alilgl é:\r:;)cept as any b b
< g
Bz h{ v - -
_ o .
o2 | ty thick welds: a > 0.5t;
= [ | | b/ts < 30 any c c
I z J b/t <30
2] I |
=)
5%
o - I N\ my | e | e
®
»
2 - any b b
H
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Lateral torsional buckling for uniform members EN 1993-1-1:2005 § 6.3.2

Lateral torsional buckling of uniform members in bending.

M

Med 9 (EN 1993-1-1, 6.54)
b,Rd
W, f
My g = 200 (EN 1993-1-1, 6.55)
M1
W, =W, , for class 1, 2 cross-sections,

W, =W, , forclass 3 cross-sections,

W, =W, , for class 4 cross-sections.

The reduction factor y, ; is determined from the non-dimensional slenderness At

1
Tir = <1 (EN 1993-1-1, 6.56)

CI)LT + \/CDET _/ﬁT

®; =05+ ay, (A —0.2)+ 2 |

Aur = |2

cr
The imperfection factor @ which corresponds to the appropriate buckling curve a,b,c,d:

Buckling curve a b C d
Imperfection factor ot 0.21 0.34 | 049 | 0.76

Recommended values for torsional buckling curves:
Rolled Sections h/b<2 buckling curve a, h/b>2 buckling curve b
Welded sections h/b<2 buckling curve c, h/b>2 buckling curve d

The critical elastic moment for lateral torsional buckling is computed according to Annex F of
Eurocode 3-1-1 (1992).

z

2ZEL| (k) 1, (KLYGI )
Mcr :C]_W (k—J f+2—|t+(CZZg—C32j) _(CZZg_CSZj)

w n°E
C1, C2, C3, coefficients depending on the loading conditions and support conditions,
for a beam with uniform bending moment diagram C1=1.000, C2=0.000, C3=1.000
for a beam with parabolic bending moment diagram C1=1.132, C2=0.459, C3=0.525

I, St. Venant torsional constant,

I, warping constant,

l, second moment of inertia about the weak axis,

L beam length between the support points,
k, kW coefficients depending on the support conditions,
Z o distance of shear center from point of load application
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Uniform members in bending and compression EN 1993-1-1:2005 § 6.3.4

N M M,
Bk, Y.Ed . B <1 (EN 1993-1-1, 6.61)
XyNRk/7M1 ZLTMy,Rk/VNM Mz,Rk/7M1
N M M,
= Y.Bd + =<1 (EN 1993-1-1, 6.62)

X,Nee ! 7 i lLTMy,Rk/7M1 ZZMz,Rk/7M1

Ng = Af,

My rc =Wy,

M

M y,Rk :Weff,y

M, a =W, f, for class
M

M

fy for class 1, 2 cross-sections
y.RK = We,’y fy for class 3 cross-sections,

fy for class 4 cross-sections,

1, 2 cross-sections

vk =Wy, fy for class 3 cross-sections,

ark = We fy for class 4 cross-sections.

The interaction coefficients k. , K, . k,, , K, are determined from tables B.1 and B.2

s Ryz s Ry s

Table B.1 interaction coefficients kyy k. .k .k

> Nyz > Bzy » Rz

] . Design assumption
hl}zza:zi;on 3;3;;35 elastic cross-sectional properties plastic cross-sectional properties
’ | class 3, class 4 class 1, class 2
= N ~ ) N
Cm_y{l"‘o-ﬁ)\-y,im] C'm_\{1+(ly —O.ZJriE‘i]
k. I-sections XyDNr Y XNz /M
LLd RHS-sections [ N.. ( N N
<C,[1+06——B EC‘M[1+0-S_’7E°J
\ %yNr /Yan \ X%yNr /i
I-sections
k= RHS-sections ke 0.6 k.
I-sections
ey RHS-sections 0.8 kyy 0.6 kyy
{ _ : N
c,|1+0nh. —06)——2
) %Nz Yan
I-sections :
~ N | ) Ng
(‘m 1+0-6)"2¢J S(m 1+1'4\—7.
k. %Ne /Yan ZzNre /Y
{ NEd A - \
SLm[1+D.67\I J c 146 —02)—Nu
i XNr = \ X=Nr /Yo
RHS-sections NZ
gcm[1+0.3_7&']
XNz / Yaa
For I- and H-sections and rectangular hollow sections under axial compression and uniaxial bending M, zs
the coefficient k_, may be k_, = 0.
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Table B.2
In : Design assumptions
teraction - - - 5 - -
£ elastic cross-sectional properties plastic cross-sectional properties
actors
class 3, class 4 class 1, class 2
k. k. from Table B.1 k. from Table B.1
- k. from Table B.1 k. from Table B.1
| 0.05%, Ny, {1 0l Nz, }
(Cer _0-35} XNz /Mo ((,nﬂ —0.25) %. Nz /Yan
S| 005 N, 2{1_ o1 \B: }
I (Cozr —0.25) % Ngy /Yan (Cazr —0.25) XN /Yan
for Az <0.4:
= ks N
k, =06+k:<1—— 011 Ed
) (Cour —0.25) % Ngw / Yan
k. k_. from Table B.1 k.. from Table B.1
Factor Bending axis Points braced in direction
Cmy y-y z-z
Cmz z-z y-y
CmLT y-y y-y
Table B.3
Cry, Cpz B Cpyunder loading
Moment Diagram Range ——
Distributed Concentrated
M s wM 1=y=1 06+04yz=04
M |
e YWl gcao=1 |-1=wsl|  02+080.,204 02+ 0.8a,>04
\ M
~ 0=y=1 01-08a;204 —0.80; = 0.4
1=a,<0
a, = M /M, Al=Zy=0]01(1-yv)—08u;=204 | 02(-w)—-080;=04
(+) M, . . =
O=op=1 |-1=w=1 0,95 +0.05 ap 0.90 +0,10 oy
M, T WM, | 0=y=1 0.95+0.05 oy 0.90+0.10 oy,
-l =ap=<0
o, = M, /M, l=w=<0] 095+005an(l+2v) 0.90 - 0.10 an(1 + 2y)

Bibliography

Eurocode 3, EN1993-1-1:2005
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Examples

The following examples show how you can choose the right steel sections using the tables in
the program.

Example 1 G =80 kN

Q=120 kN

Steel column 5.20 m. $355

Axial load G = 80 kN, variable axial load Q = 120 kN.
Steel S 355.

Total axial design load:

Ned =1.35xG+1.50xQ=1.35x80+1.50x120 = 288 kN
Buckling lengths: Liy=5.20 m, Liz=5.20 m

5.20m

[§i Steel sections, (EN1993-1-1:2005 §5.6, §6.2)

Steel sections  Patameters Help  Update

yh0=1.00, yhi1=1.00, yM2=1.25

fr fu fy fu ‘
5235 235 360 215 360
5275 275 430 255 410
5385 305 510 335 470
5 450 440 550 410 B&O
[MAnmT

I

SteelSectionsEC3

Standard cross-sections, dimensions and properties

Classification and Resistance of standard cross-sections

[ ‘welded cross-sections, dimensions and properties ]
[ Classification and Resistance of welded cross-sections ]

SteelSectionsEC3E) Runet®

Clazszification and Resistance of standard crogz-zections

In the main program screen, cIickl

e From the tree control on the left select section type HEA.
¢ Click + and all the sections of type HEA are displayed.

For steel grade S 355 and buckling
length 5.20 m (table values between 5.0
m and 6.0m ), check Nbyrd and Nbzrd
(buckling resistances in compression in
y-y and z-z axis) to be greater than the
design load of the column Ned=288 kN.

Section HE 180 A is OK.

For buckling length 6.0m>5.20m, the
section has, buckling resistances in
compression Nbyrd =900 kN > 288 kN
and Nbzrd = 397 kN >288 kN.
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Example 2

Beam 5.80 m with loads. x g:gimpn
Permanent load g = 18 kN/m. S 385
Variable load q = 24 kKN/m.

Steel S 355.

Design load: z

ged = 1.35x18.0+1.50x24.0 = 60.30 kN/m Y 5.80m

Maximum design bending moment: x y

My,ed = 60.30x5.80%/8 = 253.6 kNm i

Maximum design shearing force:

Vz,ed = 60.30x5.80/2 = 174.9 kN

Clazzification and Resistance of standard crozs-zections

In the main program screen, click

e From the tree control on the left select section type IPE.
¢ Click + and all the sections of type IPE are displayed.

For steel grade S 355 and lateral buckling length L,=5.80 m (table 6.0m), check Mbrd2
(parabolic bending moment diagram) to be greater than the maximum bending moment acting
on the beam My,ed = 253.6 kNm.

Section IPE 500 is OK.

For lateral buckling length 6.0m>5.80 m, has resistance in bending moment due to lateral
buckling Mbrd2 = 288 kNm>253.6 kNm

From the table above you can check the resistances in shear and bending.

Shear resistance Ve,rdz = 1227 kN, bending resistance Mc,rdy = 779 kNm.

[ Standard steal sections (tablas), Classification and Resistance, (EM1993:1-1:200%5 §5.6, §6.2)
X e

= L IPE Curcrom 1357
IPE 80 el b E04.00 mm
WP 10 b 200.00 mu
\FE 120 hw 4£8.00 mm
1BE 140 Deprh of straighe porcion of web dwe 426,00 mm
EE 160 Vb thickness
E 180 IPE 500 Flange vhickness
Badius of roct filler
IPE 200 5
IPE 220 Properties of cross seclion
IPE 240 Aras x
WE 2 sacind momant of ares Iy
1=
e saceion madulus s
1PE X0 ¥se 214200 mad
IFE 50 Plastic section modulup Vpys 2 194K006 ma®
IPE 400 AIEH00 mm?
IPE 450 Badius of gyrasisn iy 204 =
e = ime 43
Shear area Jorme 5885 wmt -
1PE 600 Croms-moction IPE 508
# I IFEA Classification and Eesistance of cross sectiom (ENI®$3-1-1:2008 $8.6, $6.2)
s X IPED Sruel Class Tension © Homerr Ehear
W I IPEV M Myy Maw P[] eRd (] MeRdy (ki) Nebds (kiiw] Vehds (Wl] Vehdy (a8
® XL IFE 750 5 235 T T 1714 2714 516 912
@ T WE 8 278 1 4 u7e 3085 603 13.8 350 1087
T o 7 355 1 4 4100 3845 779 0.4 1227 1377
7 450 4 1 4 5082 4654 985 7.7 1520 1707
@ X HP (rMO= 1.00, ¥MI= 1.00. yMP= 1.25)
u X Py Buckling resistance (EN1393-1-1:2095 $6.2) Myed, ¥berd in [k¥], Buckling lesgth Loiml
® X winsTM) Lefm) 1.0 1.5 2.0 2.5 3.0 3.8 4.0 E0 6.0 8.0 9.0 10.0 12,0
w X UB.UC [B5) T I35 Murdy ITI4 I714 2714 D714 ITI4 ITI4 IT0S 2676 Z6dd I5T3 I5IE 49 236
# X ISMB.SC. HB Words Z668 IEA3 I405 ZI4T Z0S0 1854 1633 146 945 581 470 388 I
= 9 I75 Wbxdy 3065 3065 3065 3065 3065 3065 3050 I0LI IIT0 684 IEIT ITIT Z64T
sl Words I394 IS44 2673 Z4T0 IId4 1380 1TIZ 1IT8 959 58I 463 308 176
5 O hotrcled 5 355 Wordy 3945 JE45 3845 FU45  FE45 IEI0 IS03 3743 IRl ISET 3476 IIEE 3168
495 200 2926 2676 221 1073 1046 992 596 497 99z 2w
0 hot scbed 4658 464D 4EIZ 4573 4500 a4l 3 4230 4114 3904 D640
i O cobdfoamed 4 041 Z06E 2397 1992 1401 1024 610 4% 400 204
¥ [ coitioened Mnyrd: buskling r aboit y-y dxis, Mberd: bo £ep axis
i O D= 10,2 357 o Lateral 1 : Mbrd, [h¥m], Bucklieg Length L1tQm]
@ ©F D= 30063 5mm Licgm] 1o 18 2.0 o 3.5 a0 2.0 0.0 12
8 O On 700 835 m0m ¥ eaE mrdl €14 500 400 210 9% 197 14
mrdz 509 494 476 ame 197 o am
. = m— Mrdz  £93  ET3 G50 EE2 4D 440 407 W0 ieE a9
D) D191 6 men § 366 Mordl 767 742 713 478 636 €83 €27 210 1688 150
O D=d06 45000 men Mord2 768 727 €89 €40  £80 S1E 483 185 Lé€ 139
# O Dw55.0EED0 men § 450 Mordl 844 B08 866 608 730 €ER  £78 13 les 183
% Q) Ded710V006 soem Mordl $32  886 826 TME 664 S62  4B4 369 186 147 213 188 L6 M40
Mplrd: unifors shape momant diagras, MbZrd: parabolis shape momsnt disgras

(lPovem J[ & P ][ B cone ]
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