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1 Demo01

Calculation factors
According to standard CSN EN 1992-1-1.

2 Column 3
2.1 Input data

Member type: column
Environment: X0

Section

Polygon
Point No
Point No
Point No
Point No
Point No
Point No

BETON,

POLYGON

points coordinates ( number of points 6 )
.1[Y:-0,058 m, Z: 0,100 m]
.2[Y:0,0568 m, Z: 0,100 m]

.3[Y:0,115 m, Z: 0,000 m]

.41[Y:0,068 m, Z: -0,100 m]
.5[Y:-0,058 m, Z: -0,100 m]
.6[Y:-0,115m, Z: 0,000 m]

OBECNY POLYGON -

Materials

Concrete : C 30/37
fek = 30,0 MPa; foim = 2,9 MPa; E¢, = 32000,0 MPa

Longitudinal steel : B500 (f,x = 500,0 MPa; E = 200000,0 MPa)
Transverse steel : B500 (fy, = 500,0 MPa; E = 200000,0 MPa)

Internal forces - design (ULS)
Ned Vedz Vedy  MEeaqy Meg. Ted QP coef.
no. Load name
[kN] [kN] [kN] [KNm] [KNm] [KNm] [-1
1 Load 1 -400,00 0,00 0,00 2,33 5,46 0,00 1,000
2 Load 2 -400,00 0,00 0,00 -2,40 -5,78 0,00 1,000
Internal forces - characteristic (SLS)
NEd Mgy Mgq, TEd
no. Load name
[kN] [kNm] [kNm] [kNm]
1 Load 3 350,00 2,00 0,00 0,00
Internal forces - quasi-permanent (SLS)
Ned MEeqy MEqz TEd
no. Load name
[kN] [KNm] [kNm] [KNm]
1 Load 4 -350,00 2,00 0,00 0,00
Buckling
Length [m] Buckling coef. [-] Buckling length [m] Perpendicular to axis
2,00 1,00 2,00 Y
2,00 1,00 2,00 Z
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Section reinforcement

Count Profile [mm] Cover [mm] Position
2 16,0 28,0 upper reinforcement
2 16,0 92,0 upper reinforcement
2 16,0 28,0 bottom reinforcement

2x16,0-cov.28,0

2x16,0-cov.92,0

2x16,0-cov.28,0

Reinforcement in compression not considered.

Shear area
Stirrups

Profile: 6,0 mm; Distance: 0,20 m; Vertical legs: 2; Hotiz. legs: 2

Minimum cover
Structural class: S4

Cmin
Cnhom = Cmin + ACdey = 16 + 10 = 26 mm

2.2 Results

Check of min and max reinforcement level

Column (total reinforcement):
ps = 0,0349 =0,00266 — PASS

>
ps =0,0349 < =0,04 = PASS

Ps,min

Ps,max

Check stirrup principles

Min stirrup diameter d= 6,00 mm — PASS
Max stirrup spacing Sgimax = 0,20m = PASS

= max(Cmin,b; Cmin,durs 10) = max(16; 10; 10) = 16 mm
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Check of ultimate limit state

Ned | Vedz VEedy | Moedy Medy Moedz Medz | TEd
no. Name NRd VRdz dey MRdy MRdz TRd Check
[kN] [kN] [kN] | [kNm] [kNm] [kNm] [kNm] | [kNm]
1 Load 1 -400,00 | 0,00 0,00 | 3,14 3,96 7,36 9,13 0,00 Pass
-692,00 | 0,00 0,00 - 6,22 - 14,33 | 0,00
5 Load 2 -400,00 | 0,00 0,00 | -3,47 -399 -7,63 -9446 | 0,00 Pass
-692,00 | 0,00 0,00 - -6,07 - -14,38 | 0,00
Ultimate limit state (bent-up bar, shear, torsion) PASS
Check of serviceability limit state
Stress restriction limit state
no. Name oc [MPa] o [MPa] Check
1 Load 3 - 328,98 Pass
Limit values kq x fgi / kg % fyk 400,00
Crack width restriction limit state
no. Name Ae [-] Srmax [M] w [mm] Check
1 Load 4 - - 0,000 Pass
Max allowed width w5 0,400

Serviceability limit state PASS
Overall check - Section PASS

3 Column 7
3.1 Input data

Member type: column
Environment: X0

(D

Section

0,200

YT/
A 4
, 0,100 ,

Internal forces - design (ULS)

—

Materials
Concrete : C 25/30
fok = 25,0 MPa; foim = 2,6 MPa; E¢y, = 30500,0 MPa

Longitudinal steel : B500 (fyx = 500,0 MPa; E = 200000,0

MPa)

Transverse steel : B500 (fy, = 500,0 MPa; E = 200000,0 MPa)

Ned VEdz = VEdy MEay MEdz TEd QP coef.
no. Load name
[kN] [kN] [kN] [KNm] [kNm] [KNm] [
1 Load 1 -100,00 0,00 0,00 3,76 2,04 0,00 1,000
| 3]
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Ned Vedz Vedy  MEeaqy Meg. Ted QP coef.
no. Load name
[kN] [kN] [kN] [KNm] [KNm] [KNm] [-1
2 Load 2 -100,00 0,00 0,00 -2,80 -1,86 0,00 1,000
Internal forces - characteristic (SLS)
NEqd Mgy Meq; Ted
no. Load name
[kN] [kNm] [kNm] [kNm]
1 Load 3 -80,00 2,00 -2,00 0,00
Internal forces - quasi-permanent (SLS)
NEd MEay MEqz TEd
no. Load name
[kN] [KNm] [KNm] [KNm]
1 Load 4 -80,00 2,00 -2,00 0,00
Buckling
Length [m] Buckling coef. [-] Buckling length [m] Perpendicular to axis
2,00 1,00 2,00 Z

Section reinforcement

Oval:3pc x profile 6,0 in arc, 5pc x profile 6,0 on even edge, cover 10,0 mm
3x6,00, 5x6,00 cov. 10,0

(@)

o (@)
(@) @)
(@) @)
(@) (@)
(@) (@)
(@) @)

(@] @)

@)

Reinforcement in compression not considered.

Shear area

Section without shear reinforcement.
Minimum cover

Structural class: S4

Cmin = Max(Cmin.b; Cmin,dur; 10) = max(6; 10; 10) = 10 mm

CnOm = Cm|n +Acdev= 10 + 10 =20 mm

3.2 Results

Check of min and max reinforcement level
Column (total reinforcement):
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=0,002 = PASS

ps = 0,0253 > Ps,min
Ps =0,0253 < Ps,max =0,04 = PASS
Check of ultimate limit state
Ned | Vedz VEedy | Moedy Medy Moedz Medz | TEd
no. Name NRd VRdz dey MRdy MRdz TRd Check
[kN] [kN] [kN] | [kNm] [kNm] [kNm] [kNm] | [kNm]
1 Load 1 -100,00 | 0,00 0,00 | 4,20 4,20 2,28 3,67 0,00 Pass
-297,46 | 0,00 0,00 - 4,69 - 4,10 0,00
5 Load 2 -100,00 | 0,00 0,00 | -3,22 -322 -2,14 -3,44 | 0,00 Pass
-297,46 | 0,00 0,00 - -4,03 - -4,32 | 0,00
Ultimate limit state (bent-up bar, shear, torsion) PASS
Check of serviceability limit state
Stress restriction limit state
no. Name oc [MPa] o [MPa] Check
1 Load 3 20,79 97,33 Pass
Limit values kq x fgi / kg % fyk 400,00
Crack width restriction limit state
no. Name Ae [-] Srmax [M] w [mm] Check
1 Load 4 318.10-6 0,053 0,017 Pass
Max allowed width w5 0,400
Serviceability limit state PASS
Overall check - Section PASS
4 Beam
4.1 Input data
Member type: beam
Environment: X0
Section Materials
T Concrete : C 25/30 (cust.)
fok = 25,0 MPa; foim = 2,6 MPa; E¢y, = 30500,0 MPa
Longitudinal steel : B500 (fyx = 500,0 MPa; E = 200000,0
o MPa)
i Y Transverse steel : B500 (fy, = 500,0 MPa; E = 200000,0 MPa)
o
N
L 0,150 |
4 A
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Internal forces - design (ULS)

Ned VEdz VEdy Meay MEed; Ted QP coef.
no. Load name
[kN] [kN] [kN] [kNm] [kNm] [kNm] [-1
1 Load 1 0,00 32,00 0,00 12,00 0,00 0,00 1,000
Internal forces - characteristic (SLS)
Ned MEay Meg. TEd
no. Load name
[kN] [KNm] [KNm] [kNm]
1 Load 2 0,00 10,00 0,00 0,00
Internal forces - quasi-permanent (SLS)
NEd Mgy Mgq, TEd
no. Load name
[kN] [kNm] [kNm] [kNm]
1 Load 3 0,00 10,00 0,00 0,00
Section reinforcement
Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
2 10,0 15,0 bottom reinforcement
2 6,0 15,0 bottom reinforcement

) e} 2x6,0-cov.15,0

O o o O | 2x10,0-cov.15,0, 2x6,0-cov.15,0

Reinforcement in compression not considered.

Shear area

Stirrups
Profile: 4,0 mm; Distance: 0,12 m; Vertical legs: 2; Hotiz. legs: 2

Minimum cover
Structural class: S4

Cmin = Max(Cmin,bs Cmin,dur; 10) = max(10; 10; 10) = 10 mm
CnOm = Cm|n + Acdev = 10 + 10 = 20 mm
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4.2 Results

Check of min and max reinforcement level

Beam (reinforcement in tension - min, total reinforcement - max):

pst =0,00789 > p¢ iy =0,00135 = PASS
ps =0,00901 < pgmay =0,04 = PASS

Shear reinforcement ratio

Pw,min = 800.10-6 < p,, = 0,0014 = PASS
Max stirrup spacing Si,max = 0,14 m — PASS
Max stirrup legs spacing Stmax = 0,14 m

Check of ultimate limit state

NEqd VEdz VEdy Mgy Meq; Ted
no. Name NRrd VRdz VRdy MRdy MRgz TRrd Check
[kN] [kN] [kN] [kNm] [kNm] [kNm]
1 Load 1 0,00 32,00 0,00 12,00 0,00 0,00 Pass
0,00 36,69 0,00 15,17 0,00 0,00
Ultimate limit state (bent-up bar, shear, torsion) PASS
Check of serviceability limit state
Stress restriction limit state
no. |Name oc [MPa] o [MPa] Check
1 Load 2 15,82 287,98 Pass
Limit values kq x fgi / kg % fyk 400,00
Crack width restriction limit state
no. Name Ae [-] Srmax [M] w [mm] Check
1 Load 3 0,00121 0,100 0,122 Pass
Max allowed width w5« 0,400
Serviceability limit state PASS
Overall check - Section PASS
5 Beam 1
5.1 Input data
Member type: beam
Environment: XC2
Length: 8,00m
Section Materials
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Concrete : C 30/37

fox = 30,0 MPa; foym = 2,9 MPa; Egpy = 32000,0 MPa

S S Longitudinal steel : B500 (f,, = 500,0 MPa; E = 200000,0
s 2 0.150 MPa) Y
- Transverse steel : B500 (fy, = 500,0 MPa; E = 200000,0 MPa)
4L 0,350 4|,
Internal forces
LOAD 1 - DESIGN (ULS)

Position NEed VEdz VEdy MEeqy Meg. TEd
[m] [kN] [kN] [kN] [KNm] [KNm] [KNm]
0,00 0,00 -40,00 0,00 0,00 0,00 0,00
1,00 - - - 10,50 - -
2,00 - - - 18,00 - -
3,00 - - - 22,50 - -
4,00 - - - 24,00 - -
5,00 - - - 22,50 - -
6,00 - - - 18,00 - -
7,00 - - - 10,50 - -
8,00 0,00 40,00 0,00 0,00 0,00 0,00

Load 1 - design (ULS)

N
Vy
| L | | !
M;
Reinforcement
Sector no.: 1, (0,00m - 1,20m)
I 8|
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Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
2 10,0 15,0 bottom reinforcement
Sector no.: 2, (1,20m - 3,00m)
Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
4 10,0 15,0 bottom reinforcement
Sector no.: 3, (3,00m - 5,00m)
Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
5 10,0 15,0 bottom reinforcement
Sector no.: 4, (5,00m - 6,80m)
Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
4 10,0 15,0 bottom reinforcement
Sector no.: 5, (6,80m - 8,00m)
Count Profile [mm] Cover [mm] Position
2 6,0 15,0 upper reinforcement
2 10,0 15,0 bottom reinforcement
Reinforcement in compression considered.
Shear area
Sector no.: 1, (0,00m - 2,00m)
Stirrups
Profile: 4,0 mm; Distance: 0,10 m; Vertical legs: 2; Hotiz. legs: 2

Sector no.: 2, (2,00m - 6,00m)

Stirrups

Profile: 4,0 mm; Distance: 0,12 m; Vertical legs: 2; Hotiz. legs: 2

Sector no.: 3, (6,00m - 8,00m)

Stirrups

Profile: 4,0 mm; Distance: 0,10 m; Vertical legs: 2; Hotiz. legs: 2

Minimum cover
Structural class: S4

Cmin = Max(Cmin,b; Smin,dur; 10) = max(10; 25; 10) = 25 mm
CnOm = Cm|n + Acdev = 25 + 10 = 35 mm

5.2 Results

Ultimate limit state (ULS) is checked
Max. utilization: 94,4%, X= 0,000m

Count of entered cross-sections on member: 1

Member PASSES
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