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2. Load Calculations
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3. Setup  manager
Combination  setup

Category H loading not to be combined with snow or wind 

Psi factors

Load Psi0 Psi1 Psi2
CategoryA 0.7 0.5 0.3
CategoryB 0.7 0.5 0.3
CategoryC 0.7 0.7 0.6
CategoryD 0.7 0.7 0.6
CategoryE 1 0.9 0.8
CategoryF 0.7 0.7 0.6
CategoryG 0.7 0.5 0.3
CategoryH 0 0 0
Snow 0.5 0.2 0
Wind 0.6 0.2 0
Temperature 0.6 0.5 0

Load combination  factors

Permanent action - unfavorable 1,35
Permanent action - favorable 1,00
Leading variable action 1,50
Accompanying variable action 1,50
Reduction factor ksi [-] 0,93
Permanent action - unfavorable 1,00
Permanent action - favorable 1,00
Leading variable action 1,30
Accompanying variable action 1,30

Road bridges

gr1b not to be combined with other non-traffic loads 
Snow or wind load not to be combined with gr2 
Snow or wind load not to be combined with gr3 
Snow or wind load not to be combined with gr4 
Snow not to be combined with gr1a and gr1b 
Wind loads not to be combined with Thermal loads 
Snow loads and wind loads not to be combined with construction activity 

Road bridges

Load Psi0 Psi1 Psi2
Traffic - gr1a - TS 0.75 0.75 0
Traffic - gr1a - UDL 0.4 0.4 0
Traffic - gr1a - Pedestr. + cycle track 0.4 0.4 0
Traffic - gr1b - Single axle 0 0.75 0
Traffic - gr2 - Horizontal forces 0 0 0
Traffic - gr3 - Pedestrian loads 0 0.4 0
Traffic - gr4 - Crowd loading 0 0 0
Traffic - gr5 - Special vehicles 0 0 0
Wind forces - FWk - Persistent 0.6 0.2 0
Wind forces - FWk - Execution 0.8 0 0
Wind forces - F*W - Design 1 0 0
Thermal actions - Tk 0.6 0.6 0.5
Snow loads - QSn,k - Execution 0.8 0 0
Construction loads - Qc 1 0 1

Road bridges

Permanent action - unfavorable 1,35
Permanent action - favorable 1,00
Leading variable action - unfavorable due to road or pedestrian 1,35
Accompanying variable action - unfavorable due to road or pedestrian 1,35
Leading variable action - all other 1,50
Accompanying variable action - all other 1,50
Reduction factor ksi 0,85
Permanent action - unfavorable 1,00
Permanent action - favorable 1,00
Leading variable action - unfavorable due to road or pedestrian 1,15
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Accompanying variable action - unfavorable due to road or pedestrian 1,15
Leading variable action - all other 1,30
Accompanying variable action - all other 1,30

Footbridges

Qfvk not to be combined with other non-traffic loads 
Wind loads not to be combined with Thermal loads 
Snow loads not to be combined with gr1 and gr2 
Snow loads and wind loads not to be combined with construction activity 

Footbridges

Load Psi0 Psi1 Psi2
Traffic - gr1 0.4 0.4 0
Traffic - Qfvk 0 0 0
Traffic - gr2 0 0 0
Wind forces - FWk 0.3 0.2 0
Thermal actions - Tk 0.6 0.6 0.5
Snow loads - QSn,k - Execution 0.8 0 0
Construction loads - Qc 1 0 1

Footbridges

Permanent action - unfavorable 1,35
Permanent action - favorable 1,00
Leading variable action - unfavorable due to road or pedestrian 1,35
Accompanying variable action - unfavorable due to road or pedestrian 1,35
Leading variable action - all other 1,50
Accompanying variable action - all other 1,50
Reduction factor ksi 0,85
Permanent action - unfavorable 1,00
Permanent action - favorable 1,00
Leading variable action - unfavorable due to road or pedestrian 1,15
Accompanying variable action - unfavorable due to road or pedestrian 1,15
Leading variable action - all other 1,30
Accompanying variable action - all other 1,30

Railway  bridges

Snow loads not to be taken into account 
Wind action not to be combined with gr13 or gr23 
Wind action not to be combined with gr16, gr17, gr26, gr27 
Snow loads and wind loads not to be combined with constr. activity 

Railway  bridges

Load Psi0 Psi1 Psi2
Traffic - gr11 (LM71 + SW/0) 0.8 0.8 0
Traffic - gr12 (LM71 + SW/0) 0.8 0.8 0
Traffic - gr13 (Braking/traction) 0.8 0.8 0
Traffic - gr14 (Centrifugal/nosing) 0.8 0.8 0
Traffic - gr15 (Unloaded train) 0.8 0.8 0
Traffic - gr16 (SW/2) 0.8 0.8 0
Traffic - gr17 (SW/2) 0.8 0.8 0
Traffic - gr21 (LM71 + SW/0) 0.8 0.7 0
Traffic - gr22 (LM71 + SW/0) 0.8 0.7 0
Traffic - gr23 (Braking/traction) 0.8 0.7 0
Traffic - gr24 (Centrifugal/nosing) 0.8 0.7 0
Traffic - gr26 (SW/2) 0.8 0.7 0
Traffic - gr27 (SW2) 0.8 0.7 0
Traffic - gr31 (LM71 + SW/0) 0.8 0.6 0
Aerodynamic effects 0.8 0.5 0
General maintenance loading... 0.8 0.5 0
Wind forces - FWk - Characteristic 0.75 0.5 0
Wind forces - F**W - Design 1 0 0
Thermal actions - Tk 0.6 0.6 0.5
Snow loads - QSn,k - Execution 0.8 0 0
Construction loads - Qc 1 0 1

Railway  bridges

Permanent action - unfavorable 1,35
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Permanent action - favorable 1,00
Leading variable action - unfavorable due to railway 1,45
Accompanying variable action - unfavorable due to railway 1,45
Leading variable action - unfavorable due to railway gr 16-17 1,20
Accompanying variable action - unfavorable due to railway gr 16-17 1,20
Leading variable action - unfavorable due to railway gr 26-27 1,20
Accompanying variable action - unfavorable due to railway gr 26-27 1,20
Leading variable action - all other 1,50
Accompanying variable action - all other 1,50
Reduction factor ksi 0,85
Permanent action - unfavorable 1,00
Permanent action - favorable 1,00
Leading variable action - unfavorable due to railway 1,25
Accompanying variable action - unfavorable due to railway 1,25
Leading variable action - all other 1,30
Accompanying variable action - all other 1,30

4. Cross-sections
CS2
Type Rectangle
Detailed 1500; 200
Shape  type Thick-walled
Item material C30/37
Fabrication concrete
Colour
A [m2] 3,0000e-01
Ay [m2], Az [m2] 2,5000e-01 2,5000e-01
AL [m2/m], AD [m2/m] 3,4000e+00 3,4000e+00
cY.UCS [mm],  cZ.UCS [mm] 100 750
α [deg] 0,00
Iy [m4], Iz [m4] 5,6250e-02 1,0000e-03
iy [mm],  iz [mm] 433 58
Wel.y [m3], Wel.z [m3] 7,5000e-02 1,0000e-02
Wpl.y [m3], Wpl.z [m3] 0,0000e+00 0,0000e+00
Mpl.y.+ [Nm],  Mpl.y.- [Nm] 0,00e+00 0,00e+00
Mpl.z.+ [Nm],  Mpl.z.- [Nm] 0,00e+00 0,00e+00
dy [mm],  dz [mm] 0 0
It [m4], Iw [m6] 3,6640e-03 0,0000e+00
βy [mm],  βz [mm] 0 0
Picture

Explanations of symbols
A Area
Ay Shear  Area in principal  y-direction
Az Shear  Area in principal  z-direction
AL Circumference  per unit length
AD Drying  surface  per unit length
cY.UCS Centroid  coordinate  in Y-direction  of

Input  axis system
cZ.UCS Centroid  coordinate  in Z-direction  of

Input  axis system
IY.LCS Second  moment  of area about  the

YLCS axis

Explanations of symbols
IZ.LCS Second  moment  of area about  the

ZLCS axis
IYZ.LCS Product  moment  of area in the LCS

system
α Rotation  angle  of the principal  axis

system
Iy Second  moment  of area about  the

principal  y-axis
Iz Second  moment  of area about  the

principal  z-axis
iy Radius  of gyration  about  the principal
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Explanations of symbols
y-axis

iz Radius  of gyration  about  the principal
z-axis

Wel.y Elastic  section  modulus  about  the
principal  y-axis

Wel.z Elastic  section  modulus  about  the
principal  z-axis

Wpl.y Plastic  section  modulus  about  the
principal  y-axis

Wpl.z Plastic  section  modulus  about  the
principal  z-axis

Mpl.y.+ Plastic  moment  about  the principal
y-axis  for a positive  My moment

Explanations of symbols
Mpl.y.- Plastic  moment  about  the principal

y-axis  for a negative  My moment
Mpl.z.+ Plastic  moment  about  the principal

z-axis  for a positive  Mz moment
Mpl.z.- Plastic  moment  about  the principal

z-axis  for a negative  Mz moment
dy Shear  center  coordinate  in principal

y-direction  measured  from the
centroid  - Not calculated  or simplified

dz Shear  center  coordinate  in principal
z-direction  measured  from the
centroid  - Not calculated  or simplified

It Torsional  constant  - Not calculated  or
simplified

Iw Warping  constant  - Not calculated  or
simplified

βy Mono-symmetry  constant  about  the
principal  y-axis

βz Mono-symmetry  constant  about  the
principal  z-axis

5. Materials
Name Type Density  in  fresh  state Emod μ α fc.k.28 Colour

[kg/m3] [kg/m3] [MPa] [m/mK] [MPa]
C25/30 Concrete 2500,0 2600,0 3,1500e+04 0.2 0,00 25,00
C30/37 Concrete 2500,0 2600,0 3,2800e+04 0.2 0,00 30,00

Explanations of symbols
Density  in fresh state The value in the density  in fresh state

property  is used only in case a
composite
deck is input and its self-weight  load
is taken  into account.

Reinforcement  EC2
Name Type Emod Gmod α fy.k

[kg/m3] [MPa] [MPa] [m/mK] [MPa]
B 500C Reinforcement steel 7850,0 2,0000e+05 8,3333e+04 0,00 500,0

6. Subsoils
Name C1x C1z C1y Stiffness C2x C2y

[MN/m3] [MN/m3] [MN/m3] [MN/m] [MN/m]
Sub3 5,0000e+00 Flexible 5,0000e+00 1,0000e+01 0,0000e+00 0,0000e+00
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7. Seismic  spectrums
Name Type  drawing Info Drawing

UniqueID
FS1 Period Type code - Eurocode

Subsoil  type - C
Direction  - Horizontal
Spectrum  type - type
1
coeff accel.  ag - 0.24
ag - design
acceleration  - 2.3544
beta - 0.2
q - behaviour  factor  -
1.5
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8.2. WIND  01
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Name Description Action  type LoadGroup Direction Master  load
case

Spec Load  type
LC1  Permanent LG1 -Z

Self weight
LC2  Permanent LG2

Standard
LC3 EARTHQUAKE   Variable LG6 None

Seismicity Dynamic
LC4 EARTHQUAKE   Variable LG6 None

Seismicity Dynamic
3DWind1 0, + CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind2 0, + CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind3 0, - CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind4 0, - CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind5 90, + CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind6 90, + CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind7 90, - CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind8 90, - CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind9 180, + CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind10 180, + CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind11 180, - CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind12 180, - CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind13 270, + CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind14 270, + CPE,  - CPI Variable Snow1 None

Static  wind Static
3DWind15 270, - CPE,  + CPI Variable Snow1 None

Static  wind Static
3DWind16 270, - CPE,  - CPI Variable Snow1 None

Static  wind Static

9. Load groups
Name Load Relation Type

LG1 Permanent
LG2 Permanent
LG6 Seismic Together
Wind Variable Exclusive Wind
Snow Variable Exclusive Snow
Snow1 Variable Exclusive Wind

10. Combinations
Name Description Type Load  cases Coeff.

[-]
CO1 EN-ULS  (STR/GEO)  Set B LC1 1,00

LC2 -  1,00
3DWind1  - 0, + CPE,  + CPI 1,00
3DWind2  - 0, + CPE,  - CPI 1,00
3DWind3  - 0, - CPE,  + CPI 1,00
3DWind4  - 0, - CPE,  - CPI 1,00
3DWind5  - 90, + CPE,  + CPI 1,00
3DWind6  - 90, + CPE,  - CPI 1,00
3DWind7  - 90, - CPE,  + CPI 1,00
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Name Description Type Load  cases Coeff.
[-]

3DWind8  - 90, - CPE,  - CPI 1,00
3DWind9  - 180, + CPE,  + CPI 1,00
3DWind10  - 180, + CPE,  - CPI 1,00
3DWind11  - 180, - CPE,  + CPI 1,00
3DWind12  - 180, - CPE,  - CPI 1,00
3DWind13  - 270, + CPE,  + 1,00
CPI
3DWind14  - 270, + CPE,  - CPI 1,00
3DWind15  - 270, - CPE,  + CPI 1,00
3DWind16  - 270, - CPE,  - CPI 1,00

CO2 EN-Seismic LC1 1,00
LC2 -  1,00
LC3 - EARTHQUAKE   1,00
LC4 - EARTHQUAKE   1,00
3DWind1  - 0, + CPE,  + CPI 1,00
3DWind2  - 0, + CPE,  - CPI 1,00
3DWind3  - 0, - CPE,  + CPI 1,00
3DWind4  - 0, - CPE,  - CPI 1,00
3DWind5  - 90, + CPE,  + CPI 1,00
3DWind6  - 90, + CPE,  - CPI 1,00
3DWind7  - 90, - CPE,  + CPI 1,00
3DWind8  - 90, - CPE,  - CPI 1,00
3DWind9  - 180, + CPE,  + CPI 1,00
3DWind10  - 180, + CPE,  - CPI 1,00
3DWind11  - 180, - CPE,  + CPI 1,00
3DWind12  - 180, - CPE,  - CPI 1,00
3DWind13  - 270, + CPE,  + 1,00
CPI
3DWind14  - 270, + CPE,  - CPI 1,00
3DWind15  - 270, - CPE,  + CPI 1,00
3DWind16  - 270, - CPE,  - CPI 1,00

11. Concrete  combinations
Name Load  cases Coeff. use  to  determine  Code  Dependent  Deflections  (CDD)

[-] caused  by  creep
use  to  determine  permanent  Code  Dependent

Deflections  (CDD)
CC1 LC1 1,00 

LC2 -  1,00 
3DWind1  - 0, + CPE,  + CPI 1,00
3DWind2  - 0, + CPE,  - CPI 1,00
3DWind3  - 0, - CPE,  + CPI 1,00
3DWind4  - 0, - CPE,  - CPI 1,00
3DWind5  - 90, + CPE,  + CPI 1,00
3DWind6  - 90, + CPE,  - CPI 1,00
3DWind7  - 90, - CPE,  + CPI 1,00
3DWind8  - 90, - CPE,  - CPI 1,00
3DWind9  - 180, + CPE,  + CPI 1,00
3DWind10  - 180, + CPE,  - CPI 1,00
3DWind11  - 180, - CPE,  + CPI 1,00
3DWind12  - 180, - CPE,  - CPI 1,00
3DWind13  - 270, + CPE,  + CPI 1,00
3DWind14  - 270, + CPE,  - CPI 1,00
3DWind15  - 270, - CPE,  + CPI 1,00
3DWind16  - 270, - CPE,  - CPI 1,00

12. Mesh setup
Name MeshSetup1
Generation of eccentric elements on members with variable height 
Generation of nodes in connections of beam elements 
Generation of nodes under concentrated loads on beam elements 
Hanging nodes for prestressing 
Use automatic mesh refinement 

Part
Author
Date 07. 08. 2025

National code
National annex

Licence number

EC - EN
Greek ELOT-EN NA

553498SCIA Engineer 16.1.3033

Project Description

24/39



Division on haunches and arbitrary members 5
Division for 2D-1D upgrade 50
Average number of tiles of 1d element 5
Average size of 2d element/curved element [m] 5,000
Minimal length of beam element [m] 0,100
Maximal length of beam element [m] 1000,000
Average size of cables, tendons, elements on subsoil, nonlinear soil spring [m] 5,000
Maximal out of plane angle of a quadrilateral [mrad] 30,0
Predefined mesh ratio 1.5
Minimal distance between two points [m] 0.001
Average size of panel element [m] 1,000
Mesh refinement following the beam type None
Definition of mesh element size for panels Manual

13. Solver  setup
Name SolverSetup1
Neglect shear force deformation ( Ay, Az >> A ) 
Initial stress 
Use IRS (Improved Reduced System) method 
Apply property modifiers 
Number of thicknesses of rib plate 20
Maximum soil interaction iterations 10
Maximum iterations 20
Number of increments 1
Number of critical values 2
Number of sections on average member 10
Number of eigenmodes 10
Step for soil/water pressure [m] 0,500
C1x [MN/m 3] 1,0000e-01
C1y [MN/m 3] 1,0000e-01
C1z [MN/m 3] 1,0000e+01
C2x [MN/m] 5,0000e+00
C2y [MN/m] 5,0000e+00
Coefficient for reinforcement 1
Warning when maximal translation is greater than [mm] 1000,0
Warning when maximal rotation is greater than [mrad] 100,0
Parallelism tolerance for automatic calculation [deg] 10,00
Span length ratio L/beff,max (1 side) for automatic calculation [-] 8,00
Simply supported beam [-] 1,00
Inner span [-] 0,70
End span [-] 0,85
Cantilever [-] 2,00
Solver precision ratio 1
Soil combination None
Bending theory of plate/shell analysis Mindlin
Type of solver Direct
Type of eigen value solver Lanczos
Type of eigen value solver Lanczos
Method of calculation Picard
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14. NODES
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Name Coord  X Coord  Y Coord  Z
[m] [m] [m]

N1 1,059 3,863 0,000
N2 7,059 3,863 0,000
N3 1,059 4,863 0,000
N4 7,059 4,863 0,000

Name Coord  X Coord  Y Coord  Z
[m] [m] [m]

N5 1,059 3,863 1,500
N6 7,059 3,863 1,500
N7 7,059 4,063 1,500
N8 1,059 4,063 1,500

Name Coord  X Coord  Y Coord  Z
[m] [m] [m]

N9 1,059 4,063 0,000
N10 7,059 4,063 0,000

15. MEMBERS

Name CrossSection Material Length Beg.  node End  node Type
[m]

B1 CS2 - Rectangle (1500; 200) C30/37 6,000 N1 N2 beam (80)

16.  
16.1.  Internal  forces  on member
Linear  calculation,  Extreme  : Member,  System  : Principal
Selection  : All
Class  : GEO

Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B1 CS2 - Rectangle 3,000 CO1/1 -853,19 315,00 -152,38 -31,92 -135,90 -36,71
B1 CS2 - Rectangle 3,000 CO1/2 498,89 -360,00 -152,38 -31,92 -134,58 -37,61
B1 CS2 - Rectangle 3,000 CO1/3 497,96 -360,00 -152,38 -31,92 -135,17 -37,20
B1 CS2 - Rectangle 3,000 CO1/3 -852,04 315,00 -152,38 -31,92 -135,17 -37,20
B1 CS2 - Rectangle 6,000 CO1/1 76,59 -327,58 -187,40 -72,03 -125,33 11,88
B1 CS2 - Rectangle 0,000 CO1/4 -321,78 209,39 -86,63 6,01 -187,45 9,30
B1 CS2 - Rectangle 6,000 CO1/2 78,67 -327,45 -186,83 -72,15 -123,15 11,10
B1 CS2 - Rectangle 0,000 CO1/2 -430,89 282,46 -117,92 8,30 -249,37 11,25
B1 CS2 - Rectangle 0,000 CO1/1 -432,97 282,59 -117,35 8,19 -251,55 12,02
B1 CS2 - Rectangle 6,000 CO1/5 59,14 -242,50 -138,15 -53,49 -90,31 7,90
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16.2.  Internal  forces  EN 1992-1-1
Linear  calculation,  Extreme  : Member
Selection  : All
Class  : GEO

Internal  forces

Member dx Case N Vy Vz Mx My Mz Nrec Vy  rec Vz  rec Mx  rec My  rec Mz  rec
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B1 0,000 CO1/1 -432,97 282,59 -117,35 8,19 -251,55 12,02 -432,97 282,59 -117,35 8,19 5-251,5 12,02
B1 0,000 CO1/2 -430,89 282,46 -117,92 8,30 -249,37 11,25 -430,89 282,46 -117,92 8,30 7-249,3 11,25

Explanations of symbols
N Normal  forces
Vy Shear  force Vy
Vz Shear  force Vz
Mx Torsion  moment  Mx
My Bending  moment  My
Mz Bending  moment  Mz

Explanations of symbols
Nrec Recalculated  normal  forces
Vy rec Recalculated  shear  force Vy
Vz rec Recalculated  shear  force Vz
Mx rec Recalculated  torsion  moment  Mx
My rec Recalculated  bending  moment  My
Mz rec Recalculated  bending  moment  Mz

16.3.  Internal  forces  (Check)
Linear  calculation
Class:  GEO
Extreme  1D: Global
Selection:  All

Name dx Case N Vy Vz Mx My Mz

[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]
NEd VEdy VEdz MEdx MEdy MEdz

[kN] [kN] [kN] [kNm] [kNm] [kNm]
B1 3,000+ CO1/1 -853,19 315,00 -152,38 -31,92 -135,90 -36,71

-853,19 315,00 -152,38 -31,92 -163,81 -36,71
B1 6,000 CO1/1 76,59 -327,58 -187,41 -72,03 -125,33 11,88

76,59 -327,58 -187,41 -72,03 -127,88 11,88
B1 0,000 CO1/2 -321,78 209,39 -86,63 6,01 -187,45 9,30

-321,78 209,39 -86,63 6,01 -187,45 9,30
B1 6,000 CO1/3 78,67 -327,45 -186,83 -72,15 -123,15 11,10

78,67 -327,45 -186,83 -72,15 -125,91 11,10
B1 0,000 CO1/3 -430,89 282,46 -117,92 8,30 -249,38 11,25

-430,89 282,46 -117,92 8,30 -249,38 11,25
B1 0,000 CO1/1 -432,97 282,59 -117,35 8,19 -251,55 12,02

-432,97 282,59 -117,35 8,19 -251,55 12,02
B1 6,000 CO1/4 59,14 -242,50 -138,15 -53,49 -90,31 7,90

59,14 -242,50 -138,15 -53,49 -92,44 7,90
B1 3,000- CO1/3 498,89 -360,00 -152,38 -31,92 -134,58 -37,61

498,89 -360,00 -152,38 -31,92 -162,29 -37,61

Name Combination  key
CO1/1  1.35*LC1  + 1.35*LC2  + 0.90*3DWind6
CO1/2  LC1 + LC2 + 1.50*3DWind6
CO1/3  1.35*LC1  + 1.35*LC2  + 0.90*3DWind13
CO1/4  LC1 + LC2 + 1.50*3DWind13

17. Cross-section  characteristics  EN 1992-1-1
Linear  calculation,  Extreme  : Member
Selection  : All
Load cases  : LC1

Cross  section  characteristics  for selected  members

Member dx Case Yc ty A Iy Sy Wy+ Wy- iy

[m] [mm] [mm] [mm2] [mm4] [mm3] [mm3] [mm3] [mm]
Zc tz bw Iz Sz Wz+ Wz- iz

[mm] [mm] [mm] [mm4] [mm3] [mm3] [mm3] [mm]
B1 0,000 LC1 100 0 300000 56250002235 0 75000003 75000003 433

750 0 200 1000000047 0 10000001 10000001 58
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18.  
18.1.  Check  crack  width  (SLS)
Linear  calculation
Load case:  LC3
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 3,000- LC3 0,00 227,67 0,14 0,00 0,0 0 0,000 0,00
0,00 0,24 0,00 2,90 0 0,0 0,300 OK

B1 0,000 LC3 367,42 132,21 0,60 0,02 0,0 0 0,000 0,00
2,73 0,98 0,00 2,90 0 0,0 0,300 OK

18.2.  Check  crack  width  (SLS)
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 3,000- LC4 93,90 103,02 13,37 0,02 0,0 0 0,000 0,00
0,78 0,85 0,11 2,90 0 0,0 0,300 OK

B1 1,200 LC4 106,13 137,70 8,43 0,02 0,0 0 0,000 0,00
0,78 1,01 0,06 2,90 0 0,0 0,300 OK

B1 1,800 LC4 106,84 126,86 9,83 0,02 0,0 0 0,000 0,00
0,78 0,92 0,07 2,90 0 0,0 0,300 OK

B1 0,000 LC4 92,30 129,47 9,96 0,02 0,0 0 0,000 0,00
0,78 1,09 0,08 2,90 0 0,0 0,300 OK

18.3.  Check  crack  width  (SLS)
Linear  calculation
Load case:  3DWind1
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 2,400 3DWind1 52,96 43,19 -22,54 0,04 0,0 0 0,000 0,00
0,81 0,66 -0,34 2,90 0 0,0 0,300 OK

B1 3,000- 3DWind1 52,97 38,80 -23,11 0,04 0,0 0 0,000 0,00
0,81 0,59 -0,35 2,90 0 0,0 0,300 OK

B1 0,000 3DWind1 55,02 57,63 -20,58 0,04 0,0 0 0,000 0,00
0,81 0,85 -0,30 2,90 0 0,0 0,300 OK

18.4.  Check  crack  width  (SLS)
Linear  calculation
Load case:  LC2
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 0,600 LC2 -269,40 -267,53 3,74 1,96 0,0 0 0,000 0,00
-182,31 -181,04 2,53 2,90 0 0,0 0,300 OK

B1 6,000 LC2 78,04 -120,90 11,55 2,13 0,0 0 0,000 0,00
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Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

57,40 -88,92 8,49 2,90 0 0,0 0,300 OK
B1 3,000+ LC2 -863,84 -156,57 -37,72 2,12 0,0 0 0,000 0,00

-631,33 -114,43 -27,57 2,90 0 0,0 0,300 OK
B1 3,000- LC2 202,02 -62,70 -15,11 5,29 387,1 404 0,485 1,62

368,67 -114,43 -27,57 2,90 43 12,0 0,300 NOT OK
B1 5,400 LC2 -207,37 -232,42 6,30 1,12 0,0 0 0,000 0,00

-80,35 -90,06 2,44 2,90 0 0,0 0,300 OK
B1 0,000 LC2 -439,11 -248,39 11,80 2,11 0,0 0 0,000 0,00

-320,06 -181,04 8,60 2,90 0 0,0 0,300 OK

19.  
19.1.   
19.1.1.  Internal  forces  (Check)
Linear  calculation
Load case:  LC3
Extreme  1D: Global
Selection:  All

Name dx Case N Vy Vz Mx My Mz

[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]
NEd VEdy VEdz MEdx MEdy MEdz

[kN] [kN] [kN] [kNm] [kNm] [kNm]
B1 0,000 LC3 2,73 0,02 0,44 0,38 0,98 0,00

2,73 0,02 0,44 0,38 0,98 0,00
B1 3,000- LC3 0,00 0,02 0,44 0,38 0,00 0,00

0,00 0,02 0,44 0,38 0,24 0,00

19.1.2.  EARTHQUAKE  X
Linear  calculation,  Extreme  : No
Selection  : All
Load cases  : LC3
Modal  results  : Accelerations
Evaluation  for : Sum

Member Case Node X Y Z Ax Ay Az Alphax Alphay Alphaz
[m] [m] [m] [mm/s2] [mm/s2] [mm/s2] [mrad/s 2] [mrad/s 2] [mrad/s 2]

S1 LC3 N1 1,059 3,863 0,000 2364,2 1327,6 2567,3 72,8 855,7 454,5
S1 LC3 N3 1,059 4,863 0,000 2591,5 1327,1 2505,8 64,9 840,5 454,2
S1 LC3 N4 7,059 4,863 0,000 2591,5 1327,1 2505,8 64,9 840,5 454,2
S1 LC3 N2 7,059 3,863 0,000 2364,2 1327,6 2567,3 72,8 855,7 454,5
S1 LC3 5 4,059 3,863 0,000 2364,3 0,0 0,0 0,0 852,9 454,1

19.1.3.  Check  crack  width  (SLS)
Linear  calculation
Load case:  LC3
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 3,000- LC3 0,00 227,67 0,14 0,00 0,0 0 0,000 0,00
0,00 0,24 0,00 2,90 0 0,0 0,300 OK

B1 0,000 LC3 367,42 132,21 0,60 0,02 0,0 0 0,000 0,00
2,73 0,98 0,00 2,90 0 0,0 0,300 OK

19.1.4.  Check  capacity-interaction  diagram
Linear  calculation
Load case:  LC3
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Extreme  1D: Global
Selection:  All

Name dx Case NEd MEdy Method NRd+ MRdy+ MRdz+ UC
[m] [kN] [kNm] [kN] [kNm] [kNm] [-]

MEdz NRd- MRdy- MRdz- Check
[kNm] [kN] [kNm] [kNm]

B1 3,000- LC3 0,00 0,24 NuMu 0,00 690,81 0,42 0,00
0,00 0,00 -690,83 -0,42 OK

B1 1,800 LC3 1,09 0,63 NuMu 620,13 357,77 1,09 0,00
0,00 -2130,99 -1229,41 -3,75 OK

B1 0,000 LC3 2,73 0,98 NuMu 765,67 275,51 1,25 0,00
0,00 -3191,07 -1148,23 -5,19 OK

19.1.5.  Check  capacity-response
Linear  calculation
Load case:  LC3
Extreme  1D: Global
Selection:  All

Name dx Case NEd MEdy Fibre x d εcc εsc εst UC
[m] [kN] [kNm] Bar [mm] [mm] [1e-4] [1e-4] [1e-4] [-]

MEdz z σcc σsc σst Check
[kNm] [mm] [MPa] [MPa] [MPa]

B1 3,000- LC3 0,00 0,24 3 474 1166 0,0 0,0 0,0 0,00
0,00 3 1007 -0,01 -0,1 0,2 OK

B1 0,600 LC3 2,18 0,98 3 191 1062 0,0 0,0 0,1 0,00
0,00 3 987 -0,02 -0,2 2,2 OK

B1 0,000 LC3 2,73 0,98 3 161 1043 0,0 0,0 0,1 0,00
0,00 3 975 -0,02 -0,2 2,5 OK

19.1.6.  Slenderness(Check)
Linear  calculation
Load case:  LC3
Extreme  1D: Global
Selection:  All

Name dx Case Ly βzz loy icy y limy

[m] [m] [-] [m] [m] [-] [-]
Lz βyy loz icz z limz

[m] [-] [m] [m] [-] [-]
B1 0,000 LC3 6,000 1,00 6,284 4,3301e-01 14,51 0,00

6,000 1,05 6,000 5,7735e-02 103,92 0,00

19.2.   
19.2.1.  Internal  forces  (Check)
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Name dx Case N Vy Vz Mx My Mz

[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]
NEd VEdy VEdz MEdx MEdy MEdz

[kN] [kN] [kN] [kNm] [kNm] [kNm]
B1 0,000 LC4 0,78 0,10 0,58 0,13 1,09 0,08

0,78 0,10 0,58 0,13 1,09 0,08
B1 2,400 LC4 0,78 0,02 0,12 0,03 0,84 0,09

0,78 0,02 0,12 0,03 0,87 0,09
B1 3,000- LC4 0,78 0,00 0,00 0,00 0,85 0,11

0,78 0,00 0,00 0,00 0,85 0,11
B1 1,200 LC4 0,78 0,06 0,35 0,08 0,91 0,06

0,78 0,06 0,35 0,08 1,01 0,06
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19.2.2.  EARTHQUAKE  Y
Linear  calculation,  Extreme  : No
Selection  : All
Load cases  : LC4
Modal  results  : Accelerations
Evaluation  for : Sum

Member Case Node X Y Z Ax Ay Az Alphax Alphay Alphaz
[m] [m] [m] [mm/s2] [mm/s2] [mm/s2] [mrad/s 2] [mrad/s 2] [mrad/s 2]

S1 LC4 N1 1,059 3,863 0,000 7,7 3004,6 1140,7 1832,2 6,2 23,8
S1 LC4 N3 1,059 4,863 0,000 11,8 3003,5 780,8 1823,0 9,2 26,2
S1 LC4 N4 7,059 4,863 0,000 11,8 3003,5 780,8 1823,0 9,2 26,2
S1 LC4 N2 7,059 3,863 0,000 7,7 3004,6 1140,7 1832,2 6,2 23,8
S1 LC4 5 4,059 3,863 0,000 0,0 3037,4 1136,3 1827,7 0,0 0,0

19.2.3.  Check  crack  width  (SLS)
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Name dx Case Ncr Mcry Mcrz σct σs sr_max w UC
[m] [kN] [kNm] [kNm] [MPa] [MPa] [mm] [mm] [-]

N My Mz fct_eff xr εsm_cm wmax Check
[kN] [kNm] [kNm] [MPa] [mm] [1e-4] [mm]

B1 3,000- LC4 93,90 103,02 13,37 0,02 0,0 0 0,000 0,00
0,78 0,85 0,11 2,90 0 0,0 0,300 OK

B1 1,200 LC4 106,13 137,70 8,43 0,02 0,0 0 0,000 0,00
0,78 1,01 0,06 2,90 0 0,0 0,300 OK

B1 1,800 LC4 106,84 126,86 9,83 0,02 0,0 0 0,000 0,00
0,78 0,92 0,07 2,90 0 0,0 0,300 OK

B1 0,000 LC4 92,30 129,47 9,96 0,02 0,0 0 0,000 0,00
0,78 1,09 0,08 2,90 0 0,0 0,300 OK

19.2.4.  Check  capacity-interaction  diagram
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Name dx Case NEd MEdy Method NRd+ MRdy+ MRdz+ UC
[m] [kN] [kNm] [kN] [kNm] [kNm] [-]

MEdz NRd- MRdy- MRdz- Check
[kNm] [kN] [kNm] [kNm]

B1 0,000 LC4 0,78 1,09 NuMu 315,05 441,94 34,01 0,00
0,08 -508,37 -713,12 -54,88 OK

B1 1,800 LC4 0,78 0,92 NuMu 356,30 423,06 32,78 0,00
0,07 -621,27 -737,68 -57,15 OK

B1 0,600 LC4 0,78 1,09 NuMu 325,42 456,49 29,05 0,00
0,07 -544,81 -764,24 -48,64 OK

B1 1,200 LC4 0,78 1,01 NuMu 346,24 449,23 27,51 0,00
0,06 -609,33 -790,58 -48,42 OK

B1 3,000- LC4 0,78 0,85 NuMu 323,93 355,41 46,13 0,00
0,11 -520,88 -571,49 -74,17 OK

19.2.5.  Check  capacity-response
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Part
Author
Date 07. 08. 2025

National code
National annex

Licence number

EC - EN
Greek ELOT-EN NA

553498SCIA Engineer 16.1.3033

Project Description

32/39



Name dx Case NEd MEdy Fibre x d εcc εsc εst UC
[m] [kN] [kNm] Bar [mm] [mm] [1e-4] [1e-4] [1e-4] [-]

MEdz z σcc σsc σst Check
[kNm] [mm] [MPa] [MPa] [MPa]

B1 1,200 LC4 0,78 1,01 3 174 409 0,0 0,0 0,1 0,00
0,06 3 320 -0,04 -0,4 1,5 OK

B1 3,000- LC4 0,78 0,85 3 105 223 0,0 0,0 0,1 0,00
0,11 13 169 -0,05 -0,3 1,6 OK

B1 0,000 LC4 0,78 1,09 3 151 337 0,0 0,0 0,1 0,00
0,08 13 259 -0,05 -0,5 1,7 OK

19.2.6.  Slenderness(Check)
Linear  calculation
Load case:  LC4
Extreme  1D: Global
Selection:  All

Name dx Case Ly βzz loy icy y limy

[m] [m] [-] [m] [m] [-] [-]
Lz βyy loz icz z limz

[m] [-] [m] [m] [-] [-]
B1 0,000 LC4 6,000 1,00 6,284 4,3301e-01 14,51 0,00

6,000 1,05 6,000 5,7735e-02 103,92 0,00
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20.  
20.1.  Calculation  of concrete  nominal  cover  to reinforcement  - Eurocodes
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20.2.  Member  2D - design  - required  areas  - Ultimate  Combination
Linear  calculation,  Extreme  : Global
Selection  : All
Combinations  : CO1
Required  reinforcement

The main  lower  reinforcement  in direction  1 for selected  2D members

Member elem Case n1- z- x- εs- εc- σs1- σc- As,user1- As,add1- As,total1- E/W1-

[kN/m] [mm] [mm] [1e-4] [1e-4] [MPa] [MPa] [mm2/m] [mm2/m] [mm2/m]
S1 1 CO1 1062,89 248 31 259,5 -35,0 456,07 -14,17 0 2331 2331 101

The main  lower  reinforcement  in direction  2 for selected  2D members

Member elem Case n2- z- x- εs- εc- σs2- σc- As,user2- As,add2- As,total2- E/W2-

[kN/m] [mm] [mm] [1e-4] [1e-4] [MPa] [MPa] [mm2/m] [mm2/m] [mm2/m]
S1 1 CO1 901,82 248 31 259,5 -35,0 456,07 -14,17 0 1977 1977 101

The main  upper  reinforcement  in direction  1 for selected  2D members

Member elem Case n1+ z+ x+ εs+ εc+ σs1+ σc+ As,user1+ As,add1+ As,total1+ E/W1+

[kN/m] [mm] [mm] [1e-4] [1e-4] [MPa] [MPa] [mm2/m] [mm2/m] [mm2/m]
S1 2 CO1 910,97 251 24 351,5 -35,0 464,31 -14,17 0 1962 1962 101

The main  upper  reinforcement  in direction  2 for selected  2D members

Member elem Case n2+ z+ x+ εs+ εc+ σs2+ σc+ As,user2+ As,add2+ As,total2+ E/W2+

[kN/m] [mm] [mm] [1e-4] [1e-4] [MPa] [MPa] [mm2/m] [mm2/m] [mm2/m]
S1 2 CO1 632,64 251 24 351,5 -35,0 464,31 -14,17 0 1363 1363 101

Shear  reinforcement  for selected  2D members

Member elem Case βv Θ τD τR1 Asw E/Ws

[deg] [deg] [MPa] [MPa] [mm2/m2]
S1 3 CO1 -99,09 21,80 1,18 0,22 1413 201

Explanation  of errors  and warnings

Error  number Description
1 Calculation  successful.  There  are no error  messages.

200 Shear  reinforcement  is not required.

20.3.  Member  2D - design  - required  areas  - Earthquake  Combination
 
Required  reinforcement

20.4.  Used Reinforcement
   1μ (2,50μ  x 1,50μ)  :

 
          -  &        Φ16 / 150mm  (1341 mm2)
 
          -  &   Y:     Φ16 / 150mm  (1341 mm2)

21.  
21.1.  Reinforcement  zones  data
Stirrups  layer

Name Position Span Diameter Distance Real Diameter Real
number [mm] to  begin distance [mm] distance

[m] [m] [m]
Member Material Zone Numbers Distance Numbers

to  end
[m]

SL 1 1 10,0 0,075 0,150 10,0 0,150
B1 B 500C 1 40 0,075
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Longitudinal  reinforcement  layer
Name Position Diameter Detailing Bar xbeg ybeg zbeg Lenght  for

number [mm] [mm] [mm] [mm] presentation
[m]

Member Material Number  of xend yend zend

bars [mm] [mm] [mm]
L2-S1E2 3 12,0  1 0 135 1449 6,000
B1 B 500C 2 2 0 65 1449 6,000

6000 135 1449
6000 65 1449

L3-S1E4 4 12,0  1 0 84 51 6,000
B1 B 500C 2 2 0 116 51 6,000

6000 84 51
6000 116 51

L5-S1E3 6 12,0  1 0 51 1298 6,000
B1 B 500C 9 2 0 51 1161 6,000

6000 0 0
6000 0 0

L6-S1E1 7 12,0  1 0 149 202 6,000
B1 B 500C 9 2 0 149 339 6,000

6000 0 0
6000 0 0

21.2.  Bill of reinforcement
Selection  : All
The lengths  of longitudinal  reinforcement  bars and stirrups  are calculated  without  rounded  bends.
Type of position  number  : Global
 

Member #  Material Length Number B  500C B  500C
[mm] [m] of  bars length weight

[m] [kg]
B1 1 10 B 500C 4,740 40 189,600 116,9
B1 3 12 B 500C 6,000 2 12,000 10,7
B1 4 12 B 500C 6,000 2 12,000 10,7
B1 6 12 B 500C 6,000 9 54,000 47,9
B1 7 12 B 500C 6,000 9 54,000 47,9
 10 Total for diameter 189,600 116,9
 12 Total for diameter 132,000 117,2
 Total for material 321,600 234,1
 Total 321,600 234,1
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