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1 Level: 
 

 Name    : Balok B1 ( 400 X 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam401   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 3.50 0.30 
 Span length: Lo = 4.00 (m) 
 Section from 0.00 to 3.50 (m) 
  400 x 700 (mm) 
  without left slab 
  without right slab 
  
2.2.2 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P2 Span 0.30 3.50 0.70 
 Span length: Lo = 4.00 (m) 
 Section from 0.00 to 3.50 (m) 
  400 x 700 (mm) 
  without left slab 
  without right slab 
  

 
 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 
 



2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 206.26 -28.52 -205.35 206.26 154.46 80.87 
P2 205.26 -45.72 205.26 -231.54 -88.07 -161.65 
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2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 877 0 0 873 877 0 
P2 873 0 873 0 0 989 

 
 
2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -17 
P2 0 0 0 0 -17 
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2.5 Theoretical results - detailed results: 
 
2.5.1 P1 : Span from 0.70 to 4.20 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.70 0.00 -205.35 0.00 0.00 0 873  
0.75 0.00 -197.47 0.00 0.00 0 839  
1.15 0.00 -137.79 0.00 0.00 0 580  
1.55 0.00 -81.47 0.00 0.00 0 341  
1.95 0.00 -28.52 0.00 0.00 0 118  
2.35 21.07 -0.00 0.00 0.00 87 0  
2.75 67.29 -0.00 0.00 0.00 281 0  
3.15 110.15 -0.00 0.00 0.00 462 0  
3.55 149.65 -0.00 0.00 0.00 631 0  
3.95 185.78 -0.00 0.00 0.00 788 0  
4.20 206.26 -0.00 0.00 0.00 877 0  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 154.46 0.00 
0.75 153.40 0.00 
1.15 144.99 0.00 
1.55 136.59 0.00 
1.95 128.18 0.00 
2.35 119.77 0.00 
2.75 111.36 0.00 
3.15 102.95 0.00 
3.55 94.54 0.00 
3.95 86.13 0.00 
4.20 80.87 0.00 
 
 
2.5.2 P2 : Span from 4.50 to 8.00 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
4.50 205.26 -0.00 0.00 0.00 873 0  
4.75 182.98 -0.00 0.00 0.00 776 0  
5.15 143.97 -0.00 0.00 0.00 607 0  
5.55 101.59 -0.00 0.00 0.00 426 0  
5.95 55.85 -0.00 0.00 0.00 233 0  
6.35 6.75 -0.00 0.00 0.00 28 0  
6.75 0.00 -45.72 0.00 0.00 0 190  
7.15 0.00 -101.55 0.00 0.00 0 426  
7.55 0.00 -160.74 0.00 0.00 0 679  
7.95 0.00 -223.30 0.00 0.00 0 952  
8.00 0.00 -231.54 0.00 0.00 0 989  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
4.50 -88.07 0.00 
4.75 -93.33 0.00 
5.15 -101.74 0.00 
5.55 -110.14 0.00 
5.95 -118.55 0.00 
6.35 -126.96 0.00 
6.75 -135.37 0.00 
7.15 -143.78 0.00 
7.55 -152.19 0.00 
7.95 -160.60 0.00 
8.00 -161.65 0.00 
 
 

  
 
 
 



2.6 Reinforcement: 
 
2.6.1 P1 : Span from 0.70 to 4.20 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 4 19 l = 4.50 from 0.40 to 4.89 
 assembling (top) (Grade 420)  
 4 19 l = 4.27 from 0.04 to 4.31 
 support (Grade 420) 
 4 19 l = 2.87 from 0.04 to 2.65 

Transversal reinforcement: 

 main (Grade 300) 
 stirrups 12 10 l = 2.00 
  e = 1*0.05 + 11*0.31 (m)12 10 l = 1.62 
  e = 1*0.05 + 11*0.31 (m) 
 

2.6.2 P2 : Span from 4.50 to 8.00 (m) 
Longitudinal reinforcement: 
 bottom (Grade 420) 
 4 19 l = 4.50 from 3.81 to 8.30 
 assembling (top) (Grade 420)  
 4 19 l = 4.27 from 4.39 to 8.66 
 support (Grade 420) 
 4 19 l = 2.87 from 6.05 to 8.66 

Transversal reinforcement: 

 main (Grade 300) 
 stirrups 12 10 l = 2.00 
  e = 1*0.05 + 11*0.31 (m)12 10 l = 1.62 
  e = 1*0.05 + 11*0.31 (m) 
 

  

3 Material survey: 
  

 Concrete volume  = 2.44 (m3) 
 Formwork = 15.54 (m2) 
 
 Steel Grade 420 

 Total weight = 207.33 (kG) 
 Density  = 85.11 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 93.12 207.33 

 
 
 Steel Grade 300 

 Total weight = 53.53 (kG) 
 Density  = 21.98 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 86.80 53.53 

 
 



1 Level: 
 

 Name    : Balok B2 ( 400 X 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam218   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 7.35 0.60 
 Span length: Lo = 8.00 (m) 
 Section from 0.00 to 7.35 (m) 
  400 x 700 (mm) 
  without left slab 
  without right slab 
  

 
2.3 Adjoining beams: 

 
Name Shape Span X* Z* DX DZ 
   (m) (m) (m) (m) 
BR 8 250x500 (Bar 793) rect. P1 3.53 0.20 0.25
 0.50 
 
* - coordinates of lower left corner of the adjoining beam 

 
2.4 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.5 Calculation results: 
  



2.5.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 91.18 -0.00 -128.15 -104.48 98.16 -91.35 

 
  

 
  

2.5.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
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P1 382 0 0 539 0 438 

 
 
2.5.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -33 

 
 

2.6 Theoretical results - detailed results: 
 
2.6.1 P1 : Span from 0.70 to 8.05 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
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(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.70 0.00 -128.15 0.00 0.00 0 539  
1.15 0.00 -84.45 0.00 0.00 0 353  
1.95 0.00 -20.22 0.00 0.00 0 84  
2.75 30.55 -0.00 0.00 0.00 127 0  
3.55 67.87 -0.00 0.00 0.00 283 0  
4.35 91.18 -0.00 0.00 0.00 382 0  
5.15 73.60 -0.00 0.00 0.00 307 0  
5.95 42.57 -0.00 0.00 0.00 177 0  
6.75 0.00 -1.92 0.00 0.00 0 8  
7.55 0.00 -59.86 0.00 0.00 0 249  
8.05 0.00 -104.48 0.00 0.00 0 438  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 98.16 0.00 
1.15 88.70 0.00 
1.95 71.88 0.00 
2.75 55.06 0.00 
3.55 38.24 0.00 
4.35 -13.56 0.00 
5.15 -30.38 0.00 
5.95 -47.20 0.00 
6.75 -64.02 0.00 
7.55 -80.84 0.00 
8.05 -91.35 0.00 
 

  
2.7 Reinforcement: 

2.7.1 P1 : Span from 0.70 to 8.05 (m) 
Longitudinal reinforcement: 
 bottom (Grade 420) 
 3 19 l = 7.96 from 0.40 to 8.35 
 assembling (top) (Grade 420)  
 3 19 l = 8.57 from 0.04 to 8.61 

 support (Grade 420) 
 3 19 l = 3.27 from 0.04 to 3.05 
 3 19 l = 3.22 from 5.65 to 8.61 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 24 10 l = 1.48 
  e = 1*0.11 + 23*0.31 (m)24 10 l = 2.00 
  e = 1*0.11 + 23*0.31 (m) 
 

 3 Material survey: 
  

 Concrete volume  = 2.42 (m3) 
 Formwork = 15.61 (m2) 
 
 Steel Grade 420 

 Total weight = 153.77 (kG) 
 Density  = 63.49 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 69.07 153.77 

 
 Steel Grade 300 

 Total weight = 51.38 (kG) 
 Density  = 21.21 (kG/m3) 



 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 83.31 51.38 

 



1 Level: 
 

 Name    : Balok B3 ( 400 X 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam692   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.40 7.60 0.40 
 Span length: Lo = 8.00 (m) 
 Section from 0.00 to 7.60 (m) 
  300 x 700 (mm) 
  without left slab 
  without right slab 
  

 
 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 77.67 -0.00 -99.52 -27.81 81.99 -62.47 



 
  

 
  

2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 326 0 0 419 10 115 
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2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -33 

 
 

2.5 Theoretical results - detailed results: 
 
2.5.1 P1 : Span from 0.40 to 8.00 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
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0.40 0.00 -99.52 0.00 0.00 0 419  
1.00 0.00 -52.60 0.00 0.00 0 220  
1.80 0.00 -2.22 0.00 0.00 0 9  
2.60 36.00 -0.00 0.00 0.00 150 0  
3.40 62.06 -0.00 0.00 0.00 259 0  
4.20 75.95 -0.00 0.00 0.00 318 0  
5.00 77.67 -0.00 0.00 0.00 326 0  
5.80 67.23 -0.00 0.00 0.00 281 0  
6.60 44.63 -0.00 0.00 0.00 186 0  
7.40 9.86 -0.00 0.00 0.00 41 0  
8.00 2.46 -27.81 0.00 0.00 10 115  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.40 81.99 0.00 
1.00 70.58 0.00 
1.80 55.38 0.00 
2.60 40.17 0.00 
3.40 24.97 0.00 
4.20 9.76 0.00 
5.00 -5.45 0.00 
5.80 -20.65 0.00 
6.60 -35.86 0.00 
7.40 -51.06 0.00 
8.00 -62.47 0.00 
 

  
2.6 Reinforcement: 

2.6.1 P1 : Span from 0.40 to 8.00 (m) 
Longitudinal reinforcement: 
 bottom (Grade 420) 
 2 19 l = 8.21 from 0.10 to 8.30 
 3 19 l = 8.32 from 8.36 to 0.04 
 assembling (top) (Grade 420)  
 2 19 l = 8.32 from 0.04 to 8.36 
 support (Grade 420) 
 2 19 l = 3.12 from 0.04 to 2.90 
 2 19 l = 1.32 from 7.04 to 8.36 
 3 19 l = 9.60 from 8.40 to 0.02 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 25 10 l = 1.80 
  e = 1*0.08 + 24*0.31 (m)20 10 l = 1.98 
  e = 1*0.00 + 19*0.40 (m) 
 

 3 Material survey: 
 Concrete volume  = 1.76 (m3) 
 Formwork = 14.46 (m2) 
 Steel Grade 420 

 Total weight = 213.06 (kG) 
 Density  = 120.78 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 95.70 213.06 

 
 Steel Grade 300 

 Total weight = 52.07 (kG) 
 Density  = 29.52 (kG/m3) 
 Average diameter = 10.0 (mm) 



 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 84.43 52.07 



 

1 Level: 
 

 Name    : Balok B4 ( 550 X 850 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam1017   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 6.90 0.70 
 Span length: Lo = 7.60 (m) 
 Section from 0.00 to 6.90 (m) 
  550 x 850 (mm) 
  without left slab 
  without right slab 
  

 
2.3 Adjoining beams: 

 
Name Shape Span X* Z* DX DZ 
   (m) (m) (m) (m) 
BR 400x800 (Bar 1020) rect. P1 5.45 0.05 0.40
 0.80 
BR 3,9,10 300x700 (Bar 658) rect. P1 3.30 0.15 0.30
 0.70 
BR 400x800 (Bar 659) rect. P1 2.45 0.05 0.40
 0.80 
 
* - coordinates of lower left corner of the adjoining beam 

 
2.4 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 



 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.5 Calculation results: 
  
2.5.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 234.17 -0.00 -249.67 -290.33 201.28 -289.37 
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2.5.2 Required reinforcement area 

  
Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 796 0 0 850 0 991 

 
 
2.5.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -32 
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2.6 Theoretical results - detailed results: 
 
2.6.1 P1 : Span from 0.70 to 7.60 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.70 0.00 -249.67 0.00 0.00 0 850  
1.11 0.00 -167.40 0.00 0.00 0 567  
1.87 0.00 -27.12 0.00 0.00 0 91  
2.63 100.97 -0.00 0.00 0.00 340 0  
3.39 212.27 -0.00 0.00 0.00 721 0  
4.15 234.17 -0.00 0.00 0.00 796 0  
4.91 180.09 -0.00 0.00 0.00 610 0  
5.67 113.80 -0.00 0.00 0.00 384 0  
6.43 35.29 -0.00 0.00 0.00 118 0  
7.19 0.00 -171.94 0.00 0.00 0 582  
7.60 0.00 -290.33 0.00 0.00 0 991  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 201.28 0.00 
1.11 192.62 0.00 
1.87 176.56 0.00 
2.63 160.50 0.00 
3.39 36.94 0.00 
4.15 -63.14 0.00 
4.91 -79.19 0.00 
5.67 -95.25 0.00 
6.43 -264.65 0.00 
7.19 -280.71 0.00 
7.60 -289.37 0.00 
 
 

 2.7 Reinforcement: 
2.7.1 P1 : Span from 0.70 to 7.60 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 5 19 l = 7.51 from 0.40 to 7.90 

 assembling (top) (Grade 420)  
 5 19 l = 8.22 from 0.04 to 8.26 
 support (Grade 420) 
 5 19 l = 3.15 from 0.04 to 2.93 
 5 19 l = 2.39 from 6.13 to 8.26 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 19 10 l = 2.60 
  e = 1*0.03 + 18*0.38 (m)38 10 l = 1.95 
  e = 1*0.03 + 18*0.38 (m) 

  

3 Material survey: 
  

 Concrete volume  = 3.88 (m3) 
 Formwork = 18.84 (m2) 
 
 Steel Grade 420 

 Total weight = 236.81 (kG) 
 Density  = 61.03 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 106.36 236.81 



 
 Steel Grade 300 

 Total weight = 76.10 (kG) 
 Density  = 19.61 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 123.38 76.10 



 

1 Level: 
 

 Name    :B5 ( 400 x 800 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam1025   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 9.25 0.80 
 Span length: Lo = 10.00 (m) 
 Section from 0.00 to 9.25 (m) 
  400 x 800 (mm) 
  without left slab 
  without right slab 
  

 
 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 170.06 -0.00 -305.39 -192.67 190.29 -115.96 



 
  

 
  

2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 619 0 0 1127 0 703 
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2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -42 

 
 

2.5 Theoretical results - detailed results: 
 
2.5.1 P1 : Span from 0.70 to 9.95 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  

0 2 4 6 8 10
1000

500

0

500

1000

1500

2000

[m]

[mm2]

Reinforcement Area for Bending: As/As' Ast,red As,min As,des Ast

0 2 4 6 8 10
1000

800

600

400

200

0

200

400

600

800

1000

[m]

[mm2/m]

Reinforcement Area for Shear: Av Av,min Av,hang

0 2 4 6 8 10
50

40

30

20

10

0

-10

-20

-30

-40

-50

[m]

[mm]

Deflections: d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim



0.70 0.00 -305.39 0.00 0.00 0 1127  
1.35 0.00 -182.60 0.00 0.00 0 665  
2.35 0.00 -2.91 0.00 0.00 0 10  
3.35 170.06 -0.00 0.00 0.00 619 0  
4.35 167.70 -0.00 0.00 0.00 610 0  
5.35 156.13 -0.00 0.00 0.00 567 0  
6.35 135.34 -0.00 0.00 0.00 491 0  
7.35 78.79 -0.00 0.00 0.00 284 0  
8.35 0.00 -17.82 0.00 0.00 0 64  
9.35 0.00 -123.65 0.00 0.00 0 448  
9.95 0.00 -192.67 0.00 0.00 0 703  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 190.29 0.00 
1.35 184.30 0.00 
2.35 175.08 0.00 
3.35 11.31 0.00 
4.35 -6.96 0.00 
5.35 -16.18 0.00 
6.35 -25.40 0.00 
7.35 -92.00 0.00 
8.35 -101.22 0.00 
9.35 -110.43 0.00 
9.95 -115.96 0.00 
 

  
2.6 Reinforcement: 

 
2.6.1 P1 : Span from 0.70 to 9.95 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 3 19 l = 9.86 from 0.40 to 10.25 
 assembling (top) (Grade 420)  
 3 19 l = 10.67 from 0.04 to 10.71 
 support (Grade 420) 
 3 19 l = 3.61 from 0.04 to 3.65 
 3 19 l = 1.61 from 0.09 to 1.70 
 3 19 l = 3.66 from 7.05 to 10.71 
 3 19 l = 1.68 from 8.98 to 10.66 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 25 10 l = 1.68 
  e = 1*0.28 + 1*0.33 + 23*0.36 (m)25 10 l = 2.20 
  e = 1*0.28 + 1*0.33 + 23*0.36 (m) 

  

3 Material survey: 
 Concrete volume  = 3.44 (m3) 
 Formwork = 21.54 (m2) 
 
 Steel Grade 420 

 Total weight = 207.77 (kG) 
 Density  = 60.40 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 19 93.32 207.77 

 
 Steel Grade 300 

 Total weight = 59.69 (kG) 
 Density  = 17.35 (kG/m3) 



 Average diameter = 10.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 10 96.78 59.69 



 

1 Level: 
 

 Name    : B6 ( 400 x 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam394   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 2.55 0.20 
 Span length: Lo = 3.00 (m) 
 Section from 0.00 to 2.55 (m) 
  400 x 700 (mm) 
  without left slab 
  without right slab 
  

 
 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 3.34 -298.26 -465.28 -13.60 205.28 151.67 



 
  

 
 2.4.2 Required reinforcement area 

  
Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 14 0 0 2060 14 56 
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2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -13 

 
 

2.5 Theoretical results - detailed results: 
 
2.5.1 P1 : Span from 0.70 to 3.25 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
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0.70 0.00 -465.28 0.00 0.00 0 2060  
0.95 0.00 -414.49 0.00 0.00 0 1820  
1.25 0.00 -355.43 0.00 0.00 0 1546  
1.55 0.00 -298.26 0.00 0.00 0 1286  
1.85 0.00 -242.98 0.00 0.00 0 1039  
2.15 0.00 -189.60 0.00 0.00 0 805  
2.45 0.00 -138.11 0.00 0.00 0 582  
2.75 0.00 -88.51 0.00 0.00 0 370  
3.05 0.00 -40.80 0.00 0.00 0 170  
3.25 3.34 -13.60 0.00 0.00 14 56  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 205.28 0.00 
0.95 200.02 0.00 
1.25 193.71 0.00 
1.55 187.41 0.00 
1.85 181.10 0.00 
2.15 174.79 0.00 
2.45 168.48 0.00 
2.75 162.18 0.00 
3.05 155.87 0.00 
3.25 151.67 0.00 
 

  
2.6 Reinforcement: 

 
2.6.1 P1 : Span from 0.70 to 3.25 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 3 19 l = 3.27 from 0.40 to 3.41 
 support (Grade 420) 
 3 19 l = 3.88 from 0.04 to 3.41 
 3 19 l = 2.64 from 0.09 to 2.47 
 3 19 l = 1.75 from 0.14 to 1.63 

Transversal reinforcement: 

 main (Grade 300) 
 stirrups 9 10 l = 1.48 
  e = 1*0.04 + 8*0.31 (m)9 10 l = 2.00 
  e = 1*0.04 + 8*0.31 (m) 
 

 3 Material survey: 
  

 Concrete volume  = 0.97 (m3) 
 Formwork                 = 6.41 (m2) 

 
 Steel Grade 420 

 Total weight = 77.10 (kG) 
 Density  = 79.81 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 34.63 77.10 

 
 Steel Grade 300 

 Total weight = 19.27 (kG) 
 Density  = 19.95 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 



 Diameter Length Weight 
  (m) (kG) 
 10 31.24 19.27 

 



 

1 Level: 
 

 Name    : B7 ( 200 x 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam546   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.40 7.60 0.40 
 Span length: Lo = 8.00 (m) 
 Section from 0.00 to 7.60 (m) 
  200 x 700 (mm) 
  without left slab 
  without right slab 
  

2.3 Adjoining beams: 
 
Name Shape Span X* Z* DX DZ 
   (m) (m) (m) (m) 
BR 8 250x500 (Bar 675) rect. P1 3.68 0.20 0.25
 0.50 
 
* - coordinates of lower left corner of the adjoining beam 

 
2.4 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.5 Calculation results: 
  



2.5.1 Internal forces in ULS 
 Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 

 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 52.82 -0.00 -83.58 -82.87 67.94 -67.72 

 
  

 
  

2.5.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 221 0 0 354 0 350 
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2.5.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -33 

 
 

2.6 Theoretical results - detailed results: 
 
2.6.1 P1 : Span from 0.40 to 8.00 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
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0.40 0.00 -83.58 0.00 0.00 0 354  
1.00 0.00 -44.85 0.00 0.00 0 188  
1.80 0.00 -4.09 0.00 0.00 0 17  
2.60 25.79 -0.00 0.00 0.00 107 0  
3.40 44.80 -0.00 0.00 0.00 187 0  
4.20 52.82 -0.00 0.00 0.00 221 0  
5.00 44.85 -0.00 0.00 0.00 188 0  
5.80 26.02 -0.00 0.00 0.00 108 0  
6.60 0.00 -3.69 0.00 0.00 0 15  
7.40 0.00 -44.28 0.00 0.00 0 185  
8.00 0.00 -82.87 0.00 0.00 0 350  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.40 67.94 0.00 
1.00 57.74 0.00 
1.80 44.15 0.00 
2.60 30.56 0.00 
3.40 16.96 0.00 
4.20 -3.16 0.00 
5.00 -16.75 0.00 
5.80 -30.34 0.00 
6.60 -43.94 0.00 
7.40 -57.53 0.00 
8.00 -67.72 0.00 
 
 

  
2.7 Reinforcement: 

 
2.7.1 P1 : Span from 0.40 to 8.00 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 2 16 l = 8.21 from 0.10 to 8.30 
 assembling (top) (Grade 420)  
 2 16 l = 8.32 from 0.04 to 8.36 

 support (Grade 420) 
 2 16 l = 3.08 from 0.04 to 2.90 
 2 16 l = 1.30 from 0.09 to 1.17 
 2 16 l = 3.08 from 5.50 to 8.36 
 2 16 l = 1.30 from 7.23 to 8.31 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 25 10 l = 1.60 
  e = 1*0.08 + 24*0.31 (m) 

 3 Material survey: 
  

 Concrete volume  = 1.18 (m3) 
 Formwork = 13.56 (m2) 
 
 Steel Grade 420 

 Total weight = 79.86 (kG) 
 Density  = 67.91 (kG/m3) 
 Average diameter = 16.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 16 50.58 79.86 
 
 Steel Grade 300 

 Total weight = 24.60 (kG) 
 Density  = 20.92 (kG/m3) 



 Average diameter = 10.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 10 39.89 24.60 
 



 

1 Level: 
 

 Name    : B8 ( 250 x 500 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam674   OK   
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.40 2.70 0.20 
 Span length: Lo = 3.00 (m) 
 Section from 0.00 to 2.70 (m) 
  250 x 500 (mm) 
  without left slab 
  without right slab 
  

2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 0.86 -26.39 -51.65 0.41 41.64 -3.15 



 
  

 
  

2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 5 0 0 318 2 0 
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2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -12 

 
 

2.5 Theoretical results - detailed results: 
2.5.1 P1 : Span from 0.40 to 3.10 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.40 0.00 -51.65 0.00 0.00 0 318  
0.50 0.00 -47.40 0.00 0.00 0 291  
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0.80 0.00 -36.15 0.00 0.00 0 221  
1.10 0.00 -26.39 0.00 0.00 0 161  
1.40 0.00 -18.13 0.00 0.00 0 110  
1.70 0.00 -11.35 0.00 0.00 0 69  
2.00 0.00 -6.06 0.00 0.00 0 37  
2.30 0.00 -2.26 0.00 0.00 0 14  
2.60 0.05 -0.26 0.00 0.00 0 2  
2.90 0.86 -0.00 0.00 0.00 5 0  
3.10 0.41 -0.07 0.00 0.00 2 0  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.40 41.64 0.00 
0.50 39.98 0.00 
0.80 35.01 0.00 
1.10 30.05 0.00 
1.40 25.08 0.00 
1.70 20.11 0.00 
2.00 15.14 0.00 
2.30 10.18 0.00 
2.60 5.21 0.00 
2.90 0.25 0.00 
3.10 -3.15 0.00 
 

 2.6 Reinforcement: 
2.6.1 P1 : Span from 0.40 to 3.10 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 2 16 l = 3.38 from 0.10 to 3.26 

 support (Grade 420) 
 2 16 l = 3.65 from 0.04 to 3.26 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 13 10 l = 1.30 
  e = 1*0.03 + 12*0.22 (m) 

 3 Material survey: 
  

 Concrete volume  = 0.41 (m3) 
 Formwork   = 4.23 (m2) 
 Steel Grade 420 

 Total weight = 22.21 (kG) 
 Density  = 53.84 (kG/m3) 
 Average diameter = 16.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 16 14.07 22.21 

 
 Steel Grade 300 

 Total weight = 10.39 (kG) 
 Density  = 25.18 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 16.84 10.39 



 

1 Level: 
 

 Name    : B9 ( 300 x 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam180   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.70 2.55 0.20 
 Span length: Lo = 3.00 (m) 
 Section from 0.00 to 2.55 (m) 
  300 x 700 (mm) 
  without left slab 
  without right slab 
  

2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 

2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 0.00 -123.90 -202.93 -7.47 100.91 52.44 



 
   

2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
P1 0 0 0 871 0 31 
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Strains: eps eps_y eps_tyb eps_ty



 
 
2.4.3 Deflections 
 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -13 

 
 

2.5 Theoretical results - detailed results: 
2.5.1 P1 : Span from 0.70 to 3.25 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.70 0.00 -202.93 0.00 0.00 0 871  
0.95 0.00 -178.17 0.00 0.00 0 761  
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1.25 0.00 -150.18 0.00 0.00 0 638  
1.55 0.00 -123.90 0.00 0.00 0 524  
1.85 0.00 -99.32 0.00 0.00 0 418  
2.15 0.00 -76.46 0.00 0.00 0 320  
2.45 0.00 -55.31 0.00 0.00 0 231  
2.75 0.00 -35.87 0.00 0.00 0 149  
3.05 0.00 -18.14 0.00 0.00 0 75  
3.25 0.00 -7.47 0.00 0.00 0 31  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.70 100.91 0.00 
0.95 96.16 0.00 
1.25 90.46 0.00 
1.55 84.76 0.00 
1.85 79.05 0.00 
2.15 73.35 0.00 
2.45 67.65 0.00 
2.75 61.95 0.00 
3.05 56.25 0.00 
3.25 52.44 0.00 
 

  
2.6 Reinforcement: 

2.6.1 P1 : Span from 0.70 to 3.25 (m) 
Longitudinal reinforcement: 
 assembling (bottom) (Grade 420)  
 2 16 l = 3.37 from 0.04 to 3.41 
 support (Grade 420) 
 2 16 l = 3.59 from 0.04 to 3.41 
 2 16 l = 2.43 from 0.09 to 2.52 
 2 16 l = 1.33 from 0.14 to 1.47 

Transversal reinforcement: 

 main (Grade 300) 
 stirrups 9 10 l = 1.80 
  e = 1*0.04 + 8*0.31 (m) 

 3 Material survey: 
  

 Concrete volume  = 0.72 (m3) 
 Formwork   = 6.02 (m2) 
 Steel Grade 420 

 Total weight = 33.85 (kG) 
 Density  = 46.72 (kG/m3) 
 Average diameter = 16.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 16 21.44 33.85 

 
 Steel Grade 300 

 Total weight = 9.97 (kG) 
 Density  = 13.76 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 

 Diameter Length Weight 
  (m) (kG) 
 10 16.16 9.97 



 

1 Level: 
 

 Name    : B10 ( 300 x 700 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Beam:  Beam237   OK   
 
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 
 Transversal reinforcement : Grade 300 fy  = 300.00 (MPa) 
 Additional reinforcement: : Grade 300 fy  = 300.00 (MPa) 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P1 Span 0.60 3.50 0.40 
 Span length: Lo = 4.00 (m) 
 Section from 0.00 to 3.50 (m) 
  300 x 700 (mm) 
  without left slab 
  without right slab 
  
2.2.2 Span Position L.supp. L R.supp. 
   (m) (m) (m) 
 P2 Span 0.40 3.60 0.40 
 Span length: Lo = 4.00 (m) 
 Section from 0.00 to 3.60 (m) 
  300 x 700 (mm) 
  without left slab 
  without right slab 
  

 
 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : bottom c = 40 (mm) 

 : side c1 = 40 (mm) 
 : top c2 = 40 (mm) 
 



2.4 Calculation results: 
  
2.4.1 Internal forces in ULS 
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l Vu,r 
 (kN*m) (kN*m) (kN*m) (kN*m) (kN) (kN) 
P1 1.23 -13.73 -43.20 -16.29 40.98 -25.55 
P2 21.51 -4.11 -45.21 12.43 50.23 -18.20 

 
 2.4.2 Required reinforcement area 
  

Span Span (mm2) Left support (mm2) Right support (mm2) 
 bottom top bottom top bottom top  
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Strains: eps eps_y eps_tyb eps_ty



P1 5 0 0 180 0 68 
P2 89 0 0 188 52 0 

 
 
2.4.3 Deflections 
d_s(D+LS) - initial due to long-term load deflection 
d_l(D+LS) - long-term due to long-term load deflection 
d_s(D+L) - initial due to total load deflection 
d(LT) - total sustained live-load deflection 
d(LT),lim - allowable deflection 
Span d_s(D+LS) d_l(D+LS) d_s(D+L) d(LT) d(LT),lim 
  (mm) (mm) (mm) (mm) (mm)  
P1 0 0 0 0 -17 
P2 0 0 0 0 -17 

 
2.5 Theoretical results - detailed results: 

2.5.1 P1 : Span from 0.60 to 4.10 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
0.60 0.00 -43.20 0.00 0.00 0 180  
0.70 0.00 -38.91 0.00 0.00 0 162  
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1.10 0.00 -24.80 0.00 0.00 0 103  
1.50 0.00 -13.73 0.00 0.00 0 57  
1.90 0.00 -5.70 0.00 0.00 0 24  
2.30 0.00 -0.71 0.00 0.00 0 3  
2.70 1.23 -0.00 0.00 0.00 5 0  
3.10 0.14 -0.37 0.00 0.00 1 2  
3.50 0.00 -4.00 0.00 0.00 0 17  
3.90 0.00 -11.18 0.00 0.00 0 46  
4.10 0.00 -16.29 0.00 0.00 0 68  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
0.60 40.98 0.00 
0.70 39.08 0.00 
1.10 31.48 0.00 
1.50 23.87 0.00 
1.90 16.27 0.00 
2.30 8.67 0.00 
2.70 1.06 0.00 
3.10 -6.54 0.00 
3.50 -14.14 0.00 
3.90 -21.75 0.00 
4.10 -25.55 0.00 
 

 
2.5.2 P2 : Span from 4.50 to 8.10 (m) 
 ULS  SLS   
Abscissa Mu,max. Mu,min. Mu,max. Mu,min. As  As'  
(m) (kN*m) (kN*m) (kN*m) (kN*m) (mm2) (mm2)  
4.50 0.00 -45.21 0.00 0.00 0 188  
4.70 0.00 -35.16 0.00 0.00 0 146  
5.10 0.00 -18.12 0.00 0.00 0 75  
5.50 0.00 -4.11 0.00 0.00 0 17  
5.90 6.86 -0.00 0.00 0.00 28 0  
6.30 14.78 -0.00 0.00 0.00 61 0  
6.70 19.67 -0.00 0.00 0.00 82 0  
7.10 21.51 -0.00 0.00 0.00 89 0  
7.50 20.31 -0.00 0.00 0.00 84 0  
7.90 16.07 -0.00 0.00 0.00 67 0  
8.10 12.43 -0.00 0.00 0.00 52 0  
 
 ULS SLS 
Abscissa Vu,max. Vu,max. 
(m) (kN) (kN)  
4.50 50.23 0.00 
4.70 46.42 0.00 
5.10 38.82 0.00 
5.50 31.22 0.00 
5.90 23.61 0.00 
6.30 16.01 0.00 
6.70 8.41 0.00 
7.10 0.87 0.00 
7.50 -6.80 0.00 
7.90 -14.40 0.00 
8.10 -18.20 0.00 
 
 
 
 
 

 2.6 Reinforcement: 
2.6.1 P1 : Span from 0.60 to 4.10 (m) 

Longitudinal reinforcement: 
 bottom (Grade 420) 
 2 19 l = 1.41 from 2.00 to 3.40 
 assembling (top) (Grade 420)  
 2 19 l = 4.22 from 0.04 to 4.26 
 assembling (bottom) (Grade 420)  
 2 19 l = 4.22 from 0.04 to 4.26 



 support (Grade 420) 
 2 19 l = 2.96 from 0.04 to 3.00 
 2 19 l = 3.81 from 2.40 to 6.20 
Transversal reinforcement: 

 main (Grade 300) 
 stirrups 12 10 l = 1.80 
  e = 1*0.05 + 11*0.31 (m) 
 

2.6.2 P2 : Span from 4.50 to 8.10 (m) 
Longitudinal reinforcement: 
 bottom (Grade 420) 
 2 19 l = 4.26 from 4.20 to 8.46 
 assembling (top) (Grade 420)  
 2 19 l = 4.12 from 4.34 to 8.46 

Transversal reinforcement: 

 main (Grade 300) 
 stirrups 12 10 l = 1.80 
  e = 1*0.10 + 11*0.31 (m) 

  

3 Material survey: 
  

 Concrete volume  = 1.79 (m3) 
 Formwork   = 14.45 (m2) 
 Steel Grade 420 

 Total weight = 111.36 (kG) 
 Density  = 62.39 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 50.02 111.36 

 
 Steel Grade 300 

 Total weight = 26.58 (kG) 
 Density  = 14.89 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Survey according to diameters: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 43.09 26.58 

 
 

 



1 Level: 
 

 Name : Kolom K1 ( 700 x 700 ) mm 
 Reference level : 4.20 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column136  OK   
  *Sn/U = 3.39 > 1.00 
  *Mn/Mu = 5.61 > 1.00 
  *Pn/Pu = 3.59 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 700 x 700 (mm) 
2.2.2 Height: L = 4.20 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 136 1644.99 -29.76 40.52 12.41 -89.78
 99.95 24.06 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 136 2136.99 -46.08 62.29 18.94
 -149.52 166.88 40.32 1.00 



C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 136 1423.23 -25.47 34.71 10.64
 -76.99 85.68 20.61 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (B) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.19 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 2136.99 (kN) My = 62.29 (kN*m) Mz = 166.88 (kN*m) 
 
Design forces: 
Lower node 
Pu = 2136.99 (kN) Myu  = 62.29 (kN*m) Mzu = 166.88 (kN*m) Mu = 

178.13 (kN*m) U = 0.23 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 3.39 > 1.00 
 *Mn/Mu = 5.61 > 1.00 
 *Pn/Pu = 3.59 > 1.00 
 
 *Sn = 0.76 
 *Mn = 999.67 (kN*m) 
 *Pn = 7661.90 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
 
  2.6.1.1.1 Critical force 
   
  Pc = 46783.46 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 83616.35 (kN*m2) (6.6.4.4.4b) 



    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 20008333333 (mm4) 
    Ise = 321089773 (mm4) 
 

  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 

 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 20.78 < 40.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -46.08 (kN*m) MB = 62.29 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = 62.29 (kN*m) 
  Mc = M = 62.29 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = -149.52 (kN*m) MB = 166.88 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = 166.88 (kN*m) 
  Mc = M = 166.88 (kN*m) 
 

2.7 Reinforcement: 
 

 Reinforcement area:     5671 (mm2)  1.157 (%) 
 Minimum reinforcement (code requirement):  4900 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  39200 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 20 19 l = 6.20 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 27 10 l = 2.56 (m) 
  54 10 l = 1.63 (m) 
   

 

3 Material survey: 
 

 Concrete volume  = 1.72 (m3) 
 Formwork = 9.80 (m2) 
 
 Steel Grade 420 

 Total weight = 276.08 (kG) 
 Density  = 160.98 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 124.00 276.08 

 
 
 Steel Grade 300 

 Total weight = 96.75 (kG) 



 Density  = 56.41 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 156.87 96.75 

 



 
 

1 Level: 
 

 Name : Kolom K2 ( 700 x 700 ) mm 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column51  OK   
  *Sn/U = 3.07 > 1.00 
  *Mn/Mu = 5.41 > 1.00 
  *Pn/Pu = 3.13 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 700 x 700 (mm) 
2.2.2 Height: L = 4.63 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.85 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 51 1901.56 107.50 0.00 64.50 65.09
 0.00 39.05 1.00 



C2 = 1,2D + 1,6L + 0,5Lr design 51 2446.45 158.06 0.00 94.84
 81.79 0.00 49.08 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 51 1641.22 92.13 0.00 55.28
 55.80 0.00 33.48 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.14 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 2446.45 (kN) My = 158.06 (kN*m) Mz = 81.79 (kN*m) 
 
Design forces: 
Upper node 
Pu = 2446.45 (kN) Myu  = 158.06 (kN*m) Mzu = 81.79 (kN*m) Mu = 

177.97 (kN*m) U = 0.26 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 3.07 > 1.00 
 *Mn/Mu = 5.41 > 1.00 
 *Pn/Pu = 3.13 > 1.00 
 
 *Sn = 0.79 
 *Mn = 962.39 (kN*m) 
 *Pn = 7661.90 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
 
  2.6.1.1.1 Critical force 
   
  Pc = 46783.46 (kN) (6.6.4.4.2) 



   k*lu = 4.20 (m) 
   EI = 83616.35 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 20008333333 (mm4) 
    Ise = 321089773 (mm4) 
 
 
 
 

  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 

 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 20.78 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = 158.06 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 158.06 (kN*m) 
  Mc = M = 158.06 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 81.79 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 81.79 (kN*m) 
  Mc = M = 81.79 (kN*m) 
 

2.7 Reinforcement: 
 

 Reinforcement area:     5671 (mm2)  1.157 (%) 
 Minimum reinforcement (code requirement):  4900 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  39200 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 20 19 l = 6.63 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 30 10 l = 2.56 (m) 
  60 10 l = 1.63 (m) 
   

 

3 Material survey: 
 

 Concrete volume  = 1.85 (m3) 
 Formwork = 10.57 (m2) 
 
 Steel Grade 420 

 Total weight = 295.01 (kG) 
 Density  = 159.48 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 132.50 295.01 



 
 
 Steel Grade 300 

 Total weight = 107.50 (kG) 
 Density  = 58.11 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 174.30 107.50 



 

1 Level: 
 

 Name : K3 ( 700 x 700 ) mm 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column119  OK   
  *Sn/U = 3.40 > 1.00 
  *Mn/Mu = 23.77 > 1.00 
  *Pn/Pu = 3.40 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 700 x 700 (mm) 
2.2.2 Height: L = 4.55 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 119 1752.82 -31.45 0.00 -18.87 0.13
 0.00 0.08 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 119 2253.46 -47.90 0.00 -28.74



 0.36 0.00 0.22 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 119 1502.63 -26.95 0.00 -16.17
 0.10 0.00 0.06 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.00 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 2253.46 (kN) My = -47.90 (kN*m) Mz = 0.36 (kN*m) 
 
Design forces: 
Upper node 
Pu = 2253.46 (kN) Myu  = -47.90 (kN*m) Mzu = 0.36 (kN*m) Mu = 

47.91 (kN*m) U = 0.24 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 3.40 > 1.00 
 *Mn/Mu = 23.77 > 1.00 
 *Pn/Pu = 3.40 > 1.00 
 
 *Sn = 0.80 
 *Mn = 1138.88 (kN*m) 
 *Pn = 7661.90 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
  2.6.1.1.1 Critical force 
   
  Pc = 46783.46 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 83616.35 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 



    Es = 200000.00 (MPa) 
    Ig = 20008333333 (mm4) 
    Ise = 321089773 (mm4) 
 
  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 20.78 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -47.90 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = -47.90 (kN*m) 
  Mc = M = -47.90 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 0.36 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 0.36 (kN*m) 
  Mc = M = 0.36 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     5671 (mm2)  1.157 (%) 
 Minimum reinforcement (code requirement):  4900 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  39200 (mm2)  8.000 (%) 
 Main bars (Grade 420): 
 20 19 l = 6.55 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 22 10 l = 2.56 (m) 
  44 10 l = 1.63 (m) 

3 Material survey: 
 

 Concrete volume  = 1.89 (m3) 
 Formwork   = 10.78 (m2) 
 Steel Grade 420 

 Total weight = 291.67 (kG) 
 Density  = 154.61 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 19 131.00 291.67 

 
 Steel Grade 300 

 Total weight = 78.83 (kG) 
 Density  = 41.79 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 127.82 78.83 



 

1 Level: 
 

 Name : K4 ( 700 x 700 ) mm 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column103  OK   
  *Sn/U = 3.38 > 1.00 
  *Mn/Mu = 39.13 > 1.00 
  *Pn/Pu = 3.38 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 700 x 700 (mm) 
2.2.2 Height: L = 4.55 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 103 1763.52 -17.20 0.00 -10.32 4.44
 0.00 2.66 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 103 2269.38 -26.15 0.00 -15.69



 6.10 0.00 3.66 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 103 1511.88 -14.74 0.00 -8.84
 3.82 0.00 2.29 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.00 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 2269.38 (kN) My = -26.15 (kN*m) Mz = 6.10 (kN*m) 
 
Design forces: 
Upper node 
Pu = 2269.38 (kN) Myu  = -26.15 (kN*m) Mzu = 6.10 (kN*m) Mu = 

26.85 (kN*m) U = 0.24 
 
Safety factors: 
U, Mu, Pu - required strength 
 *Sn/U = 3.38 > 1.00 
 *Mn/Mu = 39.13 > 1.00 
 *Pn/Pu = 3.38 > 1.00 
 
 *Sn = 0.80 
 *Mn = 1050.78 (kN*m) 
 *Pn = 7661.90 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
  2.6.1.1.1 Critical force 
   
  Pc = 46783.46 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 83616.35 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 20008333333 (mm4) 



    Ise = 321089773 (mm4) 
 

  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 20.78 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -26.15 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = -26.15 (kN*m) 
  Mc = M = -26.15 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 6.10 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 6.10 (kN*m) 
  Mc = M = 6.10 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     5671 (mm2)  1.157 (%) 
 Minimum reinforcement (code requirement):  4900 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  39200 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 20 19 l = 6.55 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 30 10 l = 2.56 (m) 
  60 10 l = 1.63 (m) 
   

3 Material survey: 
 

 Concrete volume  = 1.89 (m3) 
 Formwork   = 10.78 (m2) 
 Steel Grade 420 

 Total weight = 291.67 (kG) 
 Density  = 154.61 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 131.00 291.67 

 
 Steel Grade 300 

 Total weight = 107.50 (kG) 
 Density  = 56.98 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 174.30 107.50 



1 Level: 
 

 Name : K5 ( 600 x 600 ) 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column143  OK   
  *Sn/U = 4.41 > 1.00 
  *Mn/Mu = 14.38 > 1.00 
  *Pn/Pu = 4.41 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 600 x 600 (mm) 
2.2.2 Height: L = 4.55 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 143 1021.39 -25.87 0.00 -15.52 5.63
 0.00 3.38 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 143 1240.30 -39.27 0.00 -23.56
 8.92 0.00 5.35 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 143 895.34 -22.20 0.00 -13.32
 4.79 0.00 2.88 1.00 



 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
Reinforcement percentage = 0.95% is less than 1.00% 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.00 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 1240.30 (kN) My = -39.27 (kN*m) Mz = 8.92 (kN*m) 
 
Design forces: 
Upper node 
Pu = 1240.30 (kN) Myu  = -39.27 (kN*m) Mzu = 8.92 (kN*m) Mu = 

40.27 (kN*m) U = 0.18 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 4.41 > 1.00 
 *Mn/Mu = 14.38 > 1.00 
 *Pn/Pu = 4.41 > 1.00 
 
 *Sn = 0.78 
 *Mn = 579.16 (kN*m) 
 *Pn = 5472.30 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
  2.6.1.1.1 Critical force 
   
  Pc = 23091.72 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 41271.96 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 10800000000 (mm4) 



    Ise = 134695651 (mm4) 
 

  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 24.25 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -39.27 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = -39.27 (kN*m) 
  Mc = M = -39.27 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 8.92 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 8.92 (kN*m) 
  Mc = M = 8.92 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     3402 (mm2)  0.945 (%) 
 Minimum reinforcement (code requirement):  3600 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  28800 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 12 19 l = 4.51 (m) 
 Transversal reinforcement (Grade 300): 

 stirrups: 30 10 l = 2.16 (m) 
  60 10 l = 1.52 (m) 
  

3 Material survey: 
 

 Concrete volume  = 1.39 (m3) 
 Formwork   = 9.24 (m2) 
 Steel Grade 420 

 Total weight = 120.50 (kG) 
 Density  = 86.94 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 19 54.12 120.50 

 
 Steel Grade 300 

 Total weight = 95.96 (kG) 
 Density  = 69.24 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 155.59 95.96 

 



1 Level: 
 

 Name : K6 ( 400 x 700 ) mm 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column155  OK   
  *Sn/U = 3.29 > 1.00 
  *Mn/Mu = 35.97 > 1.00 
  *Pn/Pu = 3.29 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 Rectangular 400 x 700 (mm) 
2.2.2 Height: L = 4.55 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 155 992.76 7.06 0.00 4.23 2.81
 0.00 1.69 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 155 1340.77 12.71 0.00 7.63
 4.27 0.00 2.56 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 155 851.85 6.05 0.00 3.63
 2.41 0.00 1.44 1.00 



 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.00 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 1340.77 (kN) My = 12.71 (kN*m) Mz = 4.27 (kN*m) 
 
Design forces: 
Upper node 
Pu = 1340.77 (kN) Myu  = 12.71 (kN*m) Mzu = 4.27 (kN*m) Mu = 

13.41 (kN*m) U = 0.25 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 3.29 > 1.00 
 *Mn/Mu = 35.97 > 1.00 
 *Pn/Pu = 3.29 > 1.00 
 
 *Sn = 0.81 
 *Mn = 482.40 (kN*m) 
 *Pn = 4411.50 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
  2.6.1.1.1 Critical force 
   
  Pc = 27516.10 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 49179.68 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 11433333333 (mm4) 
    Ise = 197468913 (mm4) 



 
  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 20.78 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = 12.71 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 12.71 (kN*m) 
  Mc = M = 12.71 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 4.27 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 4.27 (kN*m) 
  Mc = M = 4.27 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     3402 (mm2)  1.215 (%) 
 Minimum reinforcement (code requirement):  2800 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  22400 (mm2)  8.000 (%) 
 Main bars (Grade 420): 
 12 19 l = 4.51 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 30 10 l = 1.96 (m) 
  30 10 l = 1.58 (m) 
  30 10 l = 1.18 (m) 
   

 

3 Material survey: 
 

 Concrete volume  = 1.08 (m3) 
 Formwork   = 8.47 (m2) 
 Steel Grade 420 

 Total weight = 120.50 (kG) 
 Density  = 111.78 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 19 54.12 120.50 

 
 Steel Grade 300 

 Total weight = 87.33 (kG) 
 Density  = 81.01 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 141.59 87.33 



 

1 Level: 
 

 Name : Kolom K7 ( dia 600 ) mm 
 Reference level : 0.00 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column991  OK   
  *Sn/U = 2.16 > 1.00 
  *Mn/Mu = 2.30 > 1.00 
  *Pn/Pu = 4.38 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

 
Number of identical elements: 1 
 
2.2.1 C 
 Diameter = 600 (mm) 
2.2.2 Height: L = 4.60 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.80 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 991 788.27 -122.34 0.00 -73.40 35.75
 0.00 21.45 1.00 



C2 = 1,2D + 1,6L + 0,5Lr design 991 989.06 -169.96 0.00 -101.97
 51.14 0.00 30.69 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 991 675.71 -104.88 0.00 -62.93
 30.64 0.00 18.38 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (A) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 1.94 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 989.06 (kN) My = -169.96 (kN*m) Mz = 51.14 (kN*m) 
 
Design forces: 
Upper node 
Pu = 989.06 (kN) Myu  = -169.96 (kN*m) Mzu = 51.14 (kN*m) Mu = 

177.48 (kN*m) U = 0.19 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 2.16 > 1.00 
 *Mn/Mu = 2.30 > 1.00 
 *Pn/Pu = 4.38 > 1.00 
 
 *Sn = 0.41 
 *Mn = 407.80 (kN*m) 
 *Pn = 4331.43 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
  2.6.1.1.1 Critical force 
   
  Pc = 13750.67 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 24576.65 (kN*m2) (6.6.4.4.4b) 



    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 6361725124 (mm4) 
    Ise = 81996865 (mm4) 
 

  2.6.1.1.2 Slenderness analysis 
  Non-sway structure 

 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 28.00 < 34.00 Short column (6.2.5b)(6.2.5c) 
 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -169.96 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = -169.96 (kN*m) 
  Mc = M = -169.96 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 51.14 (kN*m) MB = 0.00 (kN*m) 
  Case: Cross-section at the column end (Upper node), Slenderness not taken into 
account 
  M = 51.14 (kN*m) 
  Mc = M = 51.14 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     2835 (mm2)  1.009 (%) 
 Minimum reinforcement (code requirement):  2827 (mm2)  1.006 (%) 
 Maximum reinforcement (code requirement):  22474 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 10 19 l = 6.60 (m) 
 Transversal reinforcement (Grade 300): 

 stirrups: 30 10 l = 1.76 (m) 
   

3 Material survey: 
 

 Concrete volume  = 1.07 (m3) 
 Formwork   = 7.16 (m2) 
 
 Steel Grade 420 

 Total weight = 146.95 (kG) 
 Density  = 136.77 (kG/m3) 
 Average diameter = 19.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 19 66.00 146.95 

 
 Steel Grade 300 

 Total weight = 32.61 (kG) 
 Density  = 30.35 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 52.87 32.61 



1 Level: 
 

 Name : K8 ( 400 x 400 ) mm 
 Reference level : 4.20 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column517  OK   
  *Sn/U = 2.12 > 1.00 
  *Mn/Mu = 1.75 > 1.00 
  *Pn/Pu = 13.08 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

Number of identical elements: 1 
 
2.2.1 Rectangular 400 x 400 (mm) 
2.2.2 Height: L = 4.20 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 517 140.69 -45.49 53.08 13.65 8.39
 3.64 6.49 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 517 188.50 -64.51 75.74 19.64
 11.22 7.22 9.62 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 517 120.63 -38.94 45.46 11.70



 7.20 3.12 5.56 1.00 
 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (B) 
 
Section classification: Tension-controlled 
0.90 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 6.69 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 188.50 (kN) My = 75.74 (kN*m) Mz = 7.22 (kN*m) 
 
Design forces: 
Lower node 
Pu = 188.50 (kN) Myu  = 75.74 (kN*m) Mzu = 7.22 (kN*m) Mu = 

76.09 (kN*m) U = 0.06 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 2.12 > 1.00 
 *Mn/Mu = 1.75 > 1.00 
 *Pn/Pu = 13.08 > 1.00 
 
 *Sn = 0.13 
 *Mn = 133.23 (kN*m) 
 *Pn = 2466.37 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
 
  2.6.1.1.1 Critical force 
   
  Pc = 4871.06 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 8706.07 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 



    Ig = 2133333333 (mm4) 
    Ise = 32142386 (mm4) 
 
  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 

 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 36.37 < 40.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = -64.51 (kN*m) MB = 75.74 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = 75.74 (kN*m) 
  Mc = M = 75.74 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = 11.22 (kN*m) MB = 7.22 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = 7.22 (kN*m) 
  Mc = M = 7.22 (kN*m) 
 

2.7 Reinforcement: 
 

 Reinforcement area:     2413 (mm2)  1.508 (%) 
 Minimum reinforcement (code requirement):  1600 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  12800 (mm2)  8.000 (%) 
 
 Main bars (Grade 300): 
 12 16 l = 6.20 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 27 10 l = 1.36 (m) 
  54 10 l = 0.98 (m) 
   

 

3 Material survey: 
 

 Concrete volume  = 0.56 (m3) 
 Formwork = 5.60 (m2) 
 
 Steel Grade 300 

 Total weight = 172.62 (kG) 
 Density  = 308.24 (kG/m3) 
 Average diameter = 12.7 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 89.42 55.15 
 16 74.40 117.47 

 
 



 

1 Level: 
 

 Name : KL ( 250 x 400 ) mm 
 Reference level : 4.20 (m) 
 Fire rating : 0 (h) 
 Environment class : F0 

 

2 Column: Column806  OK   
  *Sn/U = 2.99 > 1.00 
  *Mn/Mu = 2.87 > 1.00 
  *Pn/Pu = 4.55 > 1.00 
 
 U, Mu, Pu - required strength 
 

2.1 Material properties: 
 

 Concrete : CONCR Fc30  fc' = 30.00 (MPa) 
Unit weight   : 2447.32 (kG/m3) 

 Longitudinal reinforcement : Grade 420  fy  = 420.00 
(MPa) 

 Transversal reinforcement : Grade 300  fy  = 300.00 
(MPa) 

  : 0.84 
1 = a/c, factor relating depth of equivalent rectangular compressive stress block a to 
depth of neutral axis c 
1 = <0,65-0,85> 

 
2.2 Geometry: 

Number of identical elements: 1 
 
2.2.1 Rectangular 250 x 400 (mm) 
2.2.2 Height: L = 4.20 (m) 
2.2.3 Slab thickness = 0.00 (m) 
2.2.4 Beam height = 0.70 (m) 
2.2.5 Cover = 40 (mm) 

 
2.3 Calculation options: 

 
 Calculations according to : ACI 318M-19 
 Slenderness taken into account : Y 
 Non-sway structure : Y 
 Ties : to slab    
 Story number (counted from top to bottom) : n = 1 
 Seismic design category : SDC A 

 
2.4 Loads: 
Case Nature Group N MyA MyB MyC MzA
 MzB MzC  
   (kN) (kN*m) (kN*m) (kN*m) (kN*m)
 (kN*m) (kN*m) 
C1 = 1,4D design 806 274.13 16.04 -16.29 -3.36 -7.05
 7.68 1.79 1.00 
C2 = 1,2D + 1,6L + 0,5Lr design 806 340.94 23.13 -23.46 -4.82
 -10.59 11.53 2.68 1.00 
C3 = 1,2D +1,6Lr/R +(1L+0,5W) design 806 240.06 13.69 -13.92 -2.87
 -6.04 6.57 1.53 1.00 



 
  = <0,1> , manually defined sustained axial loads part 
 dns, ratio for reduction of columns stiffness due to sustained axial loads 
 
2.5 Combination list 
  
 C1 = 1,4D 
 C2 = 1,2D + 1,6L + 0,5Lr 
 C3 = 1,2D +1,6Lr/R +(1L+0,5W) 
 

2.6 Calculation results: 
 
2.6.1 ULS Analysis 
 

 
 
Design combination:  C2 = 1,2D + 1,6L + 0,5Lr (B) 
 
Section classification: Compression-controlled 
0.65 - strength reduction factor, =<0,65-0,90>  
c (*1000) = -3.00 - strain in concrete 
t (*1000) = 0.80 - the extreme tensile strain in reinforcement 
 
Internal forces: 
N = 340.94 (kN) My = -23.46 (kN*m) Mz = 11.53 (kN*m) 
 
Design forces: 
Lower node 
Pu = 340.94 (kN) Myu  = -23.46 (kN*m) Mzu = 11.53 (kN*m) Mu = 

26.14 (kN*m) U = 0.18 
 
Safety factors: 
U, Mu, Pu - required strength 
 
 *Sn/U = 2.99 > 1.00 
 *Mn/Mu = 2.87 > 1.00 
 *Pn/Pu = 4.55 > 1.00 
 
 *Sn = 0.53 
 *Mn = 75.14 (kN*m) 
 *Pn = 1551.80 (kN) 
 

2.6.1.1 Detailed analysis-Direction Y: 
 
  2.6.1.1.1 Critical force 
   
  Pc = 2598.69 (kN) (6.6.4.4.2) 
   k*lu = 4.20 (m) 
   EI = 4644.66 (kN*m2) (6.6.4.4.4b) 
    dns = 1.00 
    Ec = 25742.96 (MPa) 
    Es = 200000.00 (MPa) 
    Ig = 1333333333 (mm4) 



    Ise = 12122621 (mm4) 
 

  2.6.1.1.2 Slenderness analysis 
 
  Non-sway structure 
 lu (m) k k*lu (m) 

 4.20 1.00 4.20 
  k*luy/ry = 36.37 < 40.00 Short column (6.2.5b)(6.2.5c) 
 
  2.6.1.1.3 Buckling analysis  
   
  MA = 23.13 (kN*m) MB = -23.46 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = -23.46 (kN*m) 
  Mc = M = -23.46 (kN*m) 
 

2.6.1.2 Detailed analysis-Direction Z: 
   
  MA = -10.59 (kN*m) MB = 11.53 (kN*m) 
  Case: Cross-section at the column end (Lower node), Slenderness not taken into 
account 
  M = 11.53 (kN*m) 
  Mc = M = 11.53 (kN*m) 
 

2.7 Reinforcement: 
 Reinforcement area:     1100 (mm2)  1.100 (%) 
 Minimum reinforcement (code requirement):  1000 (mm2)  1.000 (%) 
 Maximum reinforcement (code requirement):  8000 (mm2)  8.000 (%) 
 
 Main bars (Grade 420): 
 14 10 l = 4.16 (m) 
 
 Transversal reinforcement (Grade 300): 

 stirrups: 26 10 l = 1.06 (m) 
  26 10 l = 0.59 (m) 
  

3 Material survey: 
 

 Concrete volume  = 0.35 (m3) 
 Formwork   = 4.55 (m2) 
 Steel Grade 420 

 Total weight = 35.92 (kG) 
 Density  = 102.63 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 
 

 Diameter Length Weight 
  (m) (kG) 
 10 58.24 35.92 

 
 Steel Grade 300 

 Total weight = 26.44 (kG) 
 Density  = 75.54 (kG/m3) 
 Average diameter = 10.0 (mm) 
 Reinforcement survey: 

 Diameter Length Weight 
  (m) (kG) 
 10 42.87 26.44 



1 Level: 
 

 Name    : Pelat A1 ( 150 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Plate:  Plate 01  OK   
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 

 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : Cc 30 (mm) 
 Thick : 150 ( mm ) 

  
2.4 Calculation results: 
  
2.4.1 Internal forces  
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l  
 (kN*m) (kN*m) (kN*m) (kN*m) (kN)  
 15.087 -37.358 -37.358 15.087 12.44 

    
2.5 Reinforcement: 

 
2.5.1 A1 : Span from 0.00 to 4.00 (m) 

 assembling (top) (Grade 420) 
 10 - 0.075      l = 1.66 ( focus )(Grade 420)  
 10  - 0.225     l = 8.40 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.225     l = 1.66 ( focus )(Grade 420)  
 10  - 0.225     l = 5.08 ( field ) (Grade 420) 
 

2.5.2 A1 : Span from 0.00 to 8.00 (m) 
 
 assembling (top) (Grade 420) 
 10 - 0.060     l = 1.66 ( focus )(Grade 420)  
 19  - 0.240     l = 4.33 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.240     l = 1.66 ( focus )(Grade 420)  
 10  - 0.120     l = 0.95 ( field ) (Grade 420) 

  
 
 
 



3 Material survey: 
  

 Concrete volume  = 4.80 (m3) 
 Formwork   = 32.00 (m2) 
 Steel Grade 420 
 Diameter         = 10 ( mm) 



 

1 Level: 
 

 Name    : Pelat A2 ( 150 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Plate:  Plate 01  OK   
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 

 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : Cc 30 (mm) 
 Thick : 150 ( mm ) 

  
2.4 Calculation results: 
  
2.4.1 Internal forces  
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l  
 (kN*m) (kN*m) (kN*m) (kN*m) (kN)  
 18.430 -45.637 -45.637  18.430 12.44 

    
2.5 Reinforcement: 

 
2.5.1 A1 : Span from 0.00 to 4.00 (m) 

 assembling (top) (Grade 420) 
 10 - 0.060      l = 1.66 ( focus )(Grade 420)  
 10  - 0.240     l = 9.20 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.240     l = 1.66 ( focus )(Grade 420)  
 10  - 0.160     l = 5.88 ( field ) (Grade 420) 
 

2.5.2 A1 : Span from 0.00 to 8.80 (m) 
 
 assembling (top) (Grade 420) 
 10 - 0.050     l = 1.66 ( focus )(Grade 420)  
 19  - 0.250     l = 4.33 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.250     l = 1.66 ( focus )(Grade 420)  
 10  - 0.100     l = 0.95 ( field ) (Grade 420) 

  
 
 



3 Material survey: 
  

 Concrete volume  = 5.28 (m3) 
 Formwork   = 35.2 (m2) 
 Steel Grade 420 
 Diameter         = 10 ( mm) 



 

1 Level: 
 

 Name    : Pelat A4 ( 150 ) mm 
 Reference level    : --- 
 Environment class    : F0 
 Fire rating    : 0 (h) 

  

2 Plate:  Plate 01  OK   
 

2.1 Material properties: 
 

 Concrete   : CONCR Fc30 fc' = 30.00 (MPa) 
 Longitudinal reinforcement : Grade 420 fy  = 420.00 (MPa) 

 
2.3 Calculation options: 
 
 Regulation of combinations : ACI 318-14/19 
 Calculations according to : ACI 318M-19 
 Axial force taken into account : no 
 Torsion taken into account : no 
 Shear force reduction near support taken into account : no 
 Seismic design category : SDC A 
 Cover : Cc 30 (mm) 
 Thick : 150 ( mm ) 

  
2.4 Calculation results: 
  
2.4.1 Internal forces  
  

Span Mu,max. Mu,min. Mu,l Mu,r Vu,l  
 (kN*m) (kN*m) (kN*m) (kN*m) (kN)  
 18.430 -45.637 -45.637  18.430 12.44 

    
2.5 Reinforcement: 

 
2.5.1 A1 : Span from 0.00 to 4.00 (m) 

 assembling (top) (Grade 420) 
 10 - 0.075      l = 1.66 ( focus )(Grade 420)  
 10  - 0.225     l = 8.40 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.225     l = 1.66 ( focus )(Grade 420)  
 10  - 0.200     l = 5.08 ( field ) (Grade 420) 
 

2.5.2 A1 : Span from 0.00 to 8.00 (m) 
 
 assembling (top) (Grade 420) 
 10 - 0.065     l = 1.66 ( focus )(Grade 420)  
 19  - 0.260     l = 4.33 ( field ) (Grade 420) 
 
 assembling (bottom) (Grade 420) 
 10 - 0.260     l = 1.66 ( focus )(Grade 420)  
 10  - 0.130     l = 0.95 ( field ) (Grade 420) 

  
 
 



3 Material survey: 
  

 Concrete volume  = 3.60 (m3) 
 Formwork   = 24.00 (m2) 
 Steel Grade 420 
 Diameter         = 10 ( mm) 
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