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Item: preèka nadstreška   
 
Single-span Steel Beam (x64) STT+ 02/2022 (FRILO R-2022-2/P03)
 

Basic Parameters
Design code and safety concept

Design code : DIN EN 1993-1-1/NA:2015-08
Safety concept / load combinatorics : DIN EN 1990/NA:2010-12
Ψ2 for crane loads : 0.90
Ψ2 = 0.5 for snow (AE) : not considered
Permanent loads : all equal  γF (γG,sup or γG,inf)

Settings for structural safety analysis

Check of cross-section : plastic
Stability : 6.3.3 - annex B

Settings for serviceability analysis

Design situation serviceability : characteristic
Check of relative deformation δlim = leff/ 300

System

 

Girder: Length = 1.50 m

Material S235

  Ek = 210000 N/mm2     Gk = 80769 N/mm2   
  γ = 78.50 kN/m3     μ = 0.30   
Elastic limit t ≤ 40 mm     fyk = 235.00 N/mm2   
Tensile strength t ≤ 40 mm     fuk = 360.00 N/mm2   

Cross-section - RO 150X100X5

Section h = 150 mm     b = 100 mm   
web s = 5 mm       
Curvature r = 10 mm       
Manufacturing process warm       
Area A = 23.4 cm2       
Static values Iy = 719.2 cm4     Wy = 95.9 cm3   
  Iz = 384.0 cm4     Wz = 76.8 cm3   

Load
Actions(Act)

Id Type Design situation Name γsup γinf ψ0 ψ1 ψ2

99 G persistent/transient Permanent loads 1.35 1.00 1.00 1.00 1.00
1 Q persistent/transient Cat. A: domestic, residental areas 1.50 0.00 0.70 0.50 0.30

Loads

Types of load

Type 2 = Uniformly distrib.load kN/m       
The dead weight is automatically taken into account.

Standard loads cases and loads

Description No. Type in/about pi a pj l Act
[m] [m]

0.50 kN/m2 × 1.30 m 1 2 in z-direction 0.65 - - 99
1.50 kN/m2 × 1.30 m 2 2 in z-direction 1.95 - - 1
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Results
Summary

Design situation Comb Check η

persistent/transient 1 Cross-section 0.04
persistent/transient 1 Stability 0.05
characteristic 5 Relative deflection 0.02

Bearing capacity persistent/transient

Comb 1 - Inner forces
 
 

Internal forces - Comb 1

x NEd Vz,Ed My,Ed Vy,Ed Mz,Ed
[m] [kN] [kN] [kNm] [kN] [kNm]

0.00 0.0 3.0 0.00 0.0 0.00
0.08 0.0 2.7 0.23 0.0 0.00
0.16 0.0 2.4 0.43 0.0 0.00
0.24 0.0 2.1 0.61 0.0 0.00
0.32 0.0 1.8 0.76 0.0 0.00
0.38 0.0 1.5 0.85 0.0 0.00
0.39 0.0 1.4 0.88 0.0 0.00
0.47 0.0 1.1 0.98 0.0 0.00
0.55 0.0 0.8 1.06 0.0 0.00
0.63 0.0 0.5 1.11 0.0 0.00
0.71 0.0 0.2 1.14 0.0 0.00
0.75 0.0 0.0 1.14 0.0 0.00
0.79 0.0 -0.2 1.14 0.0 0.00
0.87 0.0 -0.5 1.11 0.0 0.00
0.95 0.0 -0.8 1.06 0.0 0.00
1.03 0.0 -1.1 0.98 0.0 0.00
1.11 0.0 -1.4 0.88 0.0 0.00
1.13 0.0 -1.5 0.85 0.0 0.00
1.18 0.0 -1.8 0.76 0.0 0.00
1.26 0.0 -2.1 0.61 0.0 0.00
1.34 0.0 -2.4 0.43 0.0 0.00
1.42 0.0 -2.7 0.23 0.0 0.00
1.50 0.0 -3.0 0.00 0.0 0.00

Cross-section capacity acc. to section 6.2 ff - Comb 1   γM0 = 1.00

x Csc ηN ηVz ηMy ηVy ηMz ηMyMz η
[m]

0.00 1 0.00 0.02 0.00 0.00 0.00 0.00 0.02
0.08 1 0.00 0.01 0.01 0.00 0.00 0.01 0.01
0.16 1 0.00 0.01 0.02 0.00 0.00 0.02 0.02
0.24 1 0.00 0.01 0.02 0.00 0.00 0.02 0.02
0.32 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
0.38 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
0.39 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
0.47 1 0.00 0.01 0.04 0.00 0.00 0.04 0.04
0.55 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.63 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.71 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.75 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.79 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.87 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
0.95 1 0.00 0.00 0.04 0.00 0.00 0.04 0.04
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x Csc ηN ηVz ηMy ηVy ηMz ηMyMz η
[m]

1.03 1 0.00 0.01 0.04 0.00 0.00 0.04 0.04
1.11 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
1.13 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
1.18 1 0.00 0.01 0.03 0.00 0.00 0.03 0.03
1.26 1 0.00 0.01 0.02 0.00 0.00 0.02 0.02
1.34 1 0.00 0.01 0.02 0.00 0.00 0.02 0.02
1.42 1 0.00 0.01 0.01 0.00 0.00 0.01 0.01
1.50 1 0.00 0.02 0.00 0.00 0.00 0.00 0.02

Check for maximum utilization at  x = 0.75 m

  Npld = 549.0 kN     NRd = 549.0 kN   
  NEd = 0.0 kN     ηN = 0.00   
  My,pld = 27.37 kNm     My,Rd = 27.37 kNm   
  My,Ed = 1.14 kNm     ηMy = 0.04   
  Vz,pld = 190.2 kN     Vz,Rd = 190.2 kN   
  Vz,Ed = 0.0 kN     ηVz = 0.00   
  Mz,pld = 20.72 kNm     Mz,Rd = 20.72 kNm   
  Mz,Ed = 0.00 kNm     ηMz = 0.00   
  Vy,pld = 126.8 kN     Vy,Rd = 126.8 kN   
  Vy,Ed = 0.0 kN     ηVy = 0.00   
      η = 0.04   

Stability check

x Csc NEd My,Ed Eq η Comb
[m] [kN] [kNm]

0.78 1 0.0 1.14 6.54 0.05 1

Stability check uniaxial Bending without Axial forces (Eq. 6.54)

My,Ed / ( χlt * My,Rd ) = 0.05 

  My,Ed = 1.14 kNm       
  Mcr = 1712.51 kNm       
  λlt = 0.13       
  χlt = 1.00       
  My,Rk = 27.37 kNm       
  γM1 = 1.10       

Check for Comb 1 at x = 0.78 m acc. to Eq. (6.54) fulfilled.

Serviceability

Deflection check - Relative deformation in z f Cd = leff/300

x leff leff,x0 leff,x1 fz,Ed fz,Cd η Comb
[m] [m] [m] [m] [cm] [cm]

0.75 1.50 0.00 1.50 0.01 0.5 0.02 5

Support Reactions

Supporting forces - characteristic per loadcase

Support x Lc Ew Rx Rz My Ry Mz
[m] [kN] [kN] [kNm] [kN] [kNm]

Left 0.00 Self-weight 99 - 0.1 - - -
0.50 kN/m? × 1.30 m 99 - 0.5 - - -
1.50 kN/m? × 1.30 m 1 - 1.5 - - -

Right 1.50 Self-weight 99 - 0.1 - - -
0.50 kN/m? × 1.30 m 99 - 0.5 - - -
1.50 kN/m? × 1.30 m 1 - 1.5 - - -
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Support reactions - characteristic per action

Bearing x Ew Rz,min Rz,max Ry,min Ry,max
[m] [kN] [kN] [kN] [kN]

Left 0.00 99 - 0.6 - -
1 - 1.5 - -

Right 1.50 99 - 0.6 - -
1 - 1.5 - -

Supporting forces - design values

Support x Lc Rx Rz My Ry Mz
[m] [kN] [kN] [kNm] [kN] [kNm]

Left 0.00 Comb 1 - 3.0 - - -
Right 1.50 Comb 1 - 3.0 - - -

Overview of decisive load case combinations

Comb Design situation [Lastfall:Faktor]

1 persistent/transient Self-weight:1.35 + 1:1.35 + 2:1.50
5 characteristic Self-weight:1.00 + 1:1.00 + 2:1.00
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Item: steber nadstreška   
 
Single-span Steel Column (x64) STS+ 02/2022 (FRILO R-2022-2/P03)
 

Basic Parameters
Design code : DIN EN 1993-1-1/NA:2015-08
Safety concept / load combinatorics : DIN EN 1990/NA:2010-12
Ψ2 for crane loads : 0.90
Ψ2 = 0.5 for snow (AE) : not considered
Permanent loads : all equal  γF (γG,sup or γG,inf)
Check of cross-section : plastic
Stability : 6.3.3 - annex B
Design situation serviceability : characteristic
Check of absolutely deformation δlim = 5.0 cm
Check of relative deformation δlim = leff/ 300

System Simply supported
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Support: Height = 4.56 m   Material: S235   Cross-section: RO 150X100X5(warm)

Bearing conditions

Translations *) Rotations*)

No x ux uy uz Φx Φy Φz
[m] [kN/m] [kN/m] [kN/m] [kNm/rad] [kNm/rad] [kNm/rad]

1 0.00 -1 -1 -1 -1 0.0 0.0
2 4.56 0.00 -1 -1 -1 0.0 0.0

*) -1 = fixed, 0 = free, > 0 = elastically restraint

Load
Actions(Act)

Id Type Design situation Name γsup γinf ψ0 ψ1 ψ2

99 G persistent/transient Permanent loads 1.35 1.00 1.00 1.00 1.00
10 Q persistent/transient Snow loads H < 1000 m 1.50 0.00 0.50 0.20 0.00

Loads

Types of load

Type 14 = head load kN 2 = Uniformly distrib.load kN/m
The dead weight is automatically taken into account.
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Standard loads cases and loads

No. Type in/about pi a pj l Act
[m] [m]

1 14 in x_direction 1.0 4.56 - 99
2 14 in x_direction 2.0 4.56 - 10
3 2 in y-direction 1.90 - - 99

No. : Number of load
Type : Type of load
in/about : in or about the x, y, z axis, or warping
pi : Load at x = a
a : Ordinate of the first load value
pj : Load value at x=a+l
l : Length of the load
Act : Action

Results
Summary

Design situation Comb Check η

persistent/transient 1 Cross-section 0.32
persistent/transient 1 Stability 0.36
characteristic 5 Relative deflection 0.87

Bearing capacity persistent/transient

Internal forces - Comb 1

x NEd Vz,Ed My,Ed Vy,Ed Mz,Ed
[m] [kN] [kN] [kNm] [kN] [kNm]

0.00 -5.5 0.0 0.00 5.8 0.00
2.28 -4.9 0.0 0.00 0.0 -6.67
4.56 -4.4 0.0 0.00 -5.8 0.00

Cross-section capacity acc. to section 6.2 ff - Comb 1   γM0 = 1.00

x Csc ηN ηVz ηMy ηVy ηMz ηMyMz η
[m]

0.00 1 0.01 0.00 0.00 0.05 0.00 0.00 0.05
2.28 1 0.01 0.00 0.00 0.00 0.32 0.32 0.32
4.56 1 0.01 0.00 0.00 0.05 0.00 0.00 0.05

ηN : Interaction NEd / NRd
ηVz : Interaction V z,Ed / Vz,Rd
ηMy : Interaction My,Ed / My,Rd
ηVy : Interaction Vy,Ed / Vy,Rd
ηMz : Interaction M z,Ed / Mz,Rd
ηMyMz : Interaction [M y,Ed / MNy,Rd]α + [Mz,Ed / MNz,Rd]β

Stability check

x Csc NEd My,Ed Mz,Ed Eq η Comb
[m] [kN] [kNm] [kNm]

2.32 1 5.5 0.00 6.66 6.62 0.36 1

Serviceability

Deflection check - Absolute deformations f Cd = 5.0 cm

x fx,Ed fy,Ed fz,Ed fres,Ed η Comb
[m] [cm] [cm] [cm] [cm]

2.28 0.0 1.3 0.0 1.3 0.27 5
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Deflection check - Relative deformation in z f Cd = leff/300

x leff leff,x0 leff,x1 fz,Ed fz,Cd η Comb
[m] [m] [m] [m] [cm] [cm]

2.28 4.56 0.00 4.56 1.3 1.5 0.87 5
x : Coordinate X of the calculated position
leff : effective length of this section
leff,x0 : Begin of effective length of this section (point of return  in the bend line)
leff,x1 : End of effective length of this section (point of return  in the bend line)
fz,Ed : Design value of the displacement
fz,Cd : permissible displacement from leff
η : largest utilization of the calculated position
Comb : Load case combination

Deflection check - Relative deformation in y f Cd = leff/300

x leff leff,x0 leff,x1 fy,Ed fy,Cd η Comb
[m] [m] [m] [m] [cm] [cm]

2.28 4.56 0.00 4.56 1.3 1.5 0.87 5
x : Coordinate X of the calculated position
leff : effective length of this section
leff,x0 : Begin of effective length of this section (point of return  in the bend line)
leff,x1 : End of effective length of this section (point of return  in the bend line)
fy,Ed : Design value of the displacement
fy,Cd : permissible displacement from leff
η : largest utilization of the calculated position
Comb : Load case combination

Support Reactions

Supporting forces - characteristic per loadcase

Support x Lc Ew Rx Rz My Ry Mz
[m] [kN] [kN] [kNm] [kN] [kNm]

Foot 0.00 Self-weight 99 -0.8 - - - -
Lf 1 99 -1.0 - - - -
Lf 2 10 -2.0 - - - -
Lf 3 99 - - - 4.3 -

Head 4.56 Lf 3 99 - - - 4.3 -

Supporting forces - design values

Support x Lc Rx Rz My Ry Mz
[m] [kN] [kN] [kNm] [kN] [kNm]

Head 4.56 Comb 1 - - - 5.8 -
Foot 0.00 Comb 1 -5.5 - - 5.8 -

Overview of decisive load case combinations

Comb Design situation [Lastfall:Faktor]

1 persistent/transient Self-weight:1.35 + 1:1.35 + 2:1.50 + 3:1.35
5 characteristic Self-weight:1.00 + 1:1.00 + 2:1.00 + 3:1.00
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