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STEEL MEMBER DESIGN

Design member 1

Nodes: 1-2

Code: Eurocode-H

MSZ EN 1993-1-3:2007, MSZ EN 1993-1-5:2012
Material: S250GD+Z275

Cross-section: Lindab Z 150/2.0

Load case: Linear, ST1

Coefficient for seismic forces: 1,00

Section class: 1 (Plastic design)

Design summary

Design checks Result
Ultimate Limit States

N-M-V N = 2L7% v
N-M-Buckl Nvsay = 18:2%
Buckling N, = 1,8517-10 kN N,p, = 16,87 kN an =0% v
Critical moment M, = 29199 kNem

Lateral-torsional buckling MyE 4 = 115,1 kNem M,,, = 1473 kNem 7z M, =782% v
Bolted connection design Neom = 85 %0 v
Shear resistance (z) Vs = LSKN V ps = 40,21 kN n, =3,7% v
Bending-Concentrated force Ntk = 142,8% X
Maximum utilization(ULS) Nys = 142.8% X
Serviceability Limit States

Deflection/horizontal displacement Ngs = 35,7% v

)

Classification details:
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Plate ¢ Class
[cm] t [-]
[-]
1,7-0,2 | 8,27 1
3,5-0,2 17,74 1
14,4-0,2 | 72,24 1
4,1-0,2 | 20,74 1
1,7-0,2 | 8,27 1

Distortional buckling - Critical stiffener:
K = 0,2318 kN/cm?

C2YKE;I 24/0,2318-21000-0,2509

o
A, 0,7208
], 25
R ~0,5078
o, V9697
Xg =1

:t-Xd:0,2~1:0,2 cm

=96,97 kN/cm?

! red

As ., = 0,7208 cm?

f .
fd0b_ 125 =25 kN/cm?

o =
com

7 mo

1. Axial force-Bending-Shear

EN 1993-1-3:2006: 6.1.1, 6.1.10
Critical section: x=0,500-L=0,500-300=150 cm
No shear reduction is required in the z-direction
No shear reduction is required in the y-direction

My =M = 21,7 %o

2. Axial Force-Bending-Flexural Buckling
EN 1993-1-3:2024: 8.2.5, 8.2.6
Critical section: x=0,500-L=0,500-300=150 cm
Xso ™ 150-m
— _ cein Y — )
0, =1t (1 ){y) sin 1,0000 + (1 —1,0000) -sin 300

cr,y

xs,z'n 150‘“

=y +(1—y) si =1,0000+ (1 —1,0000) -si
o =y * 1=y sin L. ( ) -sin 300
o, = 1,0000
X, 1
o = max [0.85 5 | = max [0.85 5 ~oo00l _ | 6000
Y o, 1,0000
ﬂy =a,= 1,0000

o, =a_ =1,0000
y oy

=1,0000

=1,0000
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X 1,0000
a_=max (0.85; —| = max [0.85 ; ) =1,0000
w

B 1,0000
B.=a_=1,0000
5.=a_=1,0000
a, ﬂy (5‘
o VEd,, . Oy rr’ @/[)),Edn AM);,EdJ . M, Ed,, + AMz,Ed11
rlma'or - . . -
! Xy Nc,Rd XLT Mcy,Rd Mcz,Rd
1,0000 1,0000 1,0000
1,0000-0 1,0000- (115,1 +0) 0+0 —782 %
1,0000-102,5 1,0000-147,3 681,5 e
a, ﬂz )
a’xz'NEdn . Oyrr’ €My,EdH+AMy,EdIJ . Mz,Ed“ +AMz,Ed11
’7minor = . . =
XN pa XM ev.Rd M g
1,0000 1,0000 1,0000
1,0000-0 1,0000- (115,1+0 0+0
_ 0 ( ) 970 ~78,2 %
1,0000-102,5 1,0000-147,3 681,5
B, P
1,0000 1,0000
M +AM M +AM ’ ’
yEd, VEd zEd |, z.Ed 115,1+0 0+0
”asym,y :Ntot,y + M * M Bl 1473 * 681.5 =782 %
cy,Rd cz,Rd > ,
/i‘z (52
M CAM M CAM 1,0000 1,0000
v.Ed vEd z,Ed z,Ed + +
Magyme =N iors ™ - =+ . | Qo e A et i || 20 —782%
sy, : M M, 1473 681,5
17Mb =178,2%

M yaisiap = MAX @m, M ninor > Masymy Masyms qM[) = max (78,2;78,2;78,2;78,2;78,2) =78,2 % v

3. Bolted connection design
EN 1993-1-3:2006:

Critical support: x = 0 cm
V,a=OKN

User setting

Design capacities per bolt:
05/, 44 05-50-0,58

v,Rd
Vi 1,2500

F =11,6 kN
_ 0974y 09:50-0,58

Ry 1,2500

F

=20,88 kN



AXISVM 27 R1a - Registered to InterCAD Kft.

Project
Analysis by InterCAD Kft.
Model: z_szelemen_X8.axs 2026. 11. 05. Page 4

Design of bolts in the web:
2.5 e Kipwer T ey 2.5-0,6667-1,0000-33-1-0,2

F = =8,8 kN
b,Rd,web yMz 1 ’2500
N 1,8517-10 ' _
F_ o n= == =4,6292-10 "7 kN
' n bolts,web + nbolts,ﬂ 2+2
R, 1,5
F 0= =—=0,75kN
y,we 2
bolts,web
_ 2 2 _ 2 2 _
F ™ Fx’web+Fy,web—\/4,6292- 102 40,752 =075 kKN
Design of bolts in the flange:
2.5 0,0k, g f, Aty 25.0,6667-1,0000-33-1-0,2
Fyran™ = =8,8 kN
: Y 1,2500
N 1,8517-10 ' _
Fo= == =4,6292-10 "7 kN
n bolts,web + nbolts,ﬂ 2+2
4 0
F ,=—"—=—=0kN
Wy
bolts fl
_ 2 2 _ 2 2 _
Fpag=\F2 5+ F2,=V/4,6292:10> + 0% =0 kN
F we F max(‘Vz"‘Vz‘) 075 0 -1.,5 O
7., = max Edweb . _Edfl 1 225 B ;_;maX(\( ,5) 510D —8.5%
F b,Rd,web F b,Rdfl F t.Rd 8.8 838 20,88

4. Cross-section resistance to shear (y):
EN 1993-1-3:2006: 6.1.5

Critical section: x=0,000-L=0,000-300=0 cm
V, k= OKN

User setting

5. Combined bending moment and local load or support reaction
EN 1993-1-3:2006: 6.1.11
Critical section: x=0,500-L=0,500-300=150 cm

jMy,Ed11 Fz,Edll B 115’1 0

M aarw = + =
Mé?ﬂfy,Rd Rw,Rd 80359 15,36

=142,8 %X

6. Free flange Axial force-Bending-Lateral torsional buckling
EN 1993-1-3:2006: 10.1.4
Disabled

7. SLS (Serviceability Limit State)

EN 1993-1-1:2005: 7.; EN 1990:2021: 3.4, A1.4
Critical section: x=0,500-L=0,500-300=150 cm
e =le +u|=1](-03572) +0|=0,3572 cm

z,i
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L 300

€ imit = A= =1cm
hmit—300,0  300,0
¢, 0,3572
n, = =——=357%
z ez,Limit

zZ

g g = Max @6) =max (35,7) =35,7 % v

Partial results

8. Cross-section resistance to axial force:
EN 1993-1-3:2006: 6.1.3
Critical section: x=0,000-L=0,000-300=0 cm

Ayl 410125

N, o= = =102,5 kN
’ Yo 1,0000
N
[ :I(—1,8517~10*16)|:W¢
WEN 102,5 ’

10. Cross-section resistance to bending (zz):
EN 1993-1-3:2006: 6.1.4

Critical section: x=10,000-L=0,000-300=0 cm
Mz’Ed: 0 kNm

User setting

11. Cross-section resistance to shear (2):
EN 1993-1-3:2006: 6.1.5
Critical section: x=0,000-L=0,000-300=0 cm

s | 14,8 25
A =0346- || [22 =0.346- | —— =0,8834
w t E 0,2 ] \ 21000

Sy, =048-1 /7 =0.48-25/0,8834=13,58 kN/cm®

h,, 14,8

- (¢) 't'fbv m -0,2-13,58

sin sin (90,
Vs = = 0000 =40,21 kN

))MO b
Vz,Ed,l()c1 = 1’5 kN
y
z,Ed,loc1 1,5
= = =3,7%

Ty T a0

12. Local transverse resistance
EN 1993-1-3:2006: 6.1.7
Critical section: x=10,000-L=0,000-300=0 cm
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/, 25
k=22 = 22 10965
22,8 228
k,=133-0.33-k=1.33-0.33-1,0965=0,9682
. r . 0
k,=min|1.15-0.15-|-| ;1| =min |{1.15-0.15- |—1 ; 1| = 1,0000
2 t 0,2
Nk 90,0000)
ky=0.7+03-|—| =0.7+0.3" 2 =1,0000
90 90
h 14,8
k -k -k 592—4 1+0.01 i 2 O9682~10000‘10000-592—£-1+001-£-022-25
B U k) 'tfyb ’ ’ ’ ' 132 02 7
Rypa™ = =1536 kN
’ Y 1,0000
F
Ed 1,5
= = =98 %
TP R T 15,36 v

w,Rd

13. Bending-axial force interaction check
EN 1993-1-3:2006: 6.1.1, 6.1.8, 6.1.9
Critical section: x=0,500-L=0,500-300=150 cm

_Wyienfyy 21,8325

M viions = =545,8 kNcm
v.Rd Vi 1,0000
Wyeomlyw  21,19:25
M, =2l 222 559 8 kNem
v.Rd Vi 1,0000
Woien'Syo 3,211:25
M, =2 =80,28 kNem
d, Yo 1,0000
Wz com f 3 74625
M., == =93,65 kNem
Rd, Yo 1,0000
B ‘}MyEd11 ]MzEd11 ]Vc,Ed11 cEd11 yEd11 z,Ed11 B
nNM—maxM +M _N y +M +M =
cy,Rd tens cz,Rd,tens pLRd Npl,Rd cy,Rd,com cz,Rd,com
e [CUSD 0 0 0 (s 0 ),
545,8 80,28 102,5102,5 529,8 93,65

14. Buckling resistance:

EN 1993-1-1:2005: 6.3.1, EN 1993-1-3:2006: 6.2.2
Critical section: x=0,500-L=0,500-300=150 cm
A4, = 4997 cm?

Normal force is zero along the designed member.
=X, =l =l = 1=y =1
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xAyS, 1-4997-25

Ny = = 16,87 kN
bRI™ Ty 1,0000
N
Ed
ny =L g0 (6.46)v
b Nyu 1687

15. Lateral-torsional buckling resistance:
EN 1993-1-1:2005: 6.3.2, EN 1993-1-3:2006: 6.2.4
Critical section: x=0,500-L=0,500-300=150 cm
M, Analysis method: AutoMcr

Lateral torsional buckling is not critical. — y, . = 1 (6.57)

X' Wy, 1589225

M, = = 147,3 KNem = 1,47 kNm (6,55
bRIT T, 1,0000 o m (059
M
‘ PEd (= 115,1) |
Ny = - =782% (6.54)v
by M, 147,3

Lateral supports

Pos. | Rel. pos. | Ecc. | Ecc. (SF) S

Ind
"X m] [ fem]  fem] | [KN]

1. 0 0 13 8,8 1000,00

2.13,000 1,000 13 0 0

Pos. | Rel. pos. | R R R R

Ind y xx zz w T
"X m] [ [KN/m] | [KNmvrad] [KNm/rad]  [kKNm2/(1/m)] ype

L. 0 0 1-10' 1-1010 1-101° 0 ' Support from model

2. 13,000 1,000 | 1-10!0 1-1010 1-1010 0 | Support from model
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