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Verification Test Number 

104 
 

Scope 

• Verify the beam and column design resistance calculations with BS 8110 charts. 
 

Files Used 

Example 1 files 
 

Reference 

British Standard 8110: Part 1, “Structural use of concrete”, 1985. 
 

Procedure 

Column C1, Story 1, COMB2X MAX 
The following calculations are based on manual methods which consider only the reinforcement at 
the faces of the section. Any intermediate reinforcement is not considered. Therefore, to obtain 
the following results in RC-PADD the intermediate reinforcement bars have to be changed 
accordingly. 

Design forces 

Axial force 
 

 KNN Ed  117-=  

 
Bending moment about axis 2 
 

 KNmM Ed  17
2

=  

  
Bending moment about axis 3 
 

KNmM Ed  61
3

=  

 
Shear force in direction 2 
 

 KNmVEd  21
2

=  

 
Shear force in direction 3 
 

 KNmVEd  3
3

=  

Dimensions 

Width 2 
 

mmWidth  3002 =  

 
Width 3 
 

mmWidth  6003 =  

 
Cover to stirrups  
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 mmcover  25=  

Materials 

Concrete nominal strength 
 

 MPaf c  35=  

 
Partial factor for concrete (Seismic)  
 

 1.50=cg  

 
Concrete design strength 
 

MPaf cd  3.23=  

 
Concrete ultimate strain 
 

 0.0035=ue  

 
Reinforcement steel yield stress 
 

 MPaf y  460=  

 
Partial factor for reinforcement steel (Seismic) 
 

 1.15=sg  

 
Reinforcement steel design strength 
 

 MPaf yd  400=  

 
Reinforcement steel elastic modulus 
 

GPaEs  200=  

Reinforcement 

Main reinforcement diameter 
 

 mmdrL  16=  

 
Number of face 2 reinforcement bars 
 

 3
2

=rn  

 
Face 2 reinforcement area 
 

2

2
 206,1 mmAs =  

 
Number of face 3 reinforcement bars 
 

 5
3

=rn  

 



RC-PADD - Verification Report 104 

 

 3 

Face 3 reinforcement area 
 

 
2

 010,2 mmAsy =  

 
Total area of main reinforcement 
 

 
2

 412,2 mmAs =  

 
Shear reinforcement diameter 
 

 mmd rv  10=  

 
Number of shear reinforcement stirrups 
 

 1=rvn  

 
Shear reinforcement spacing 
 

 mmsrv  100=  

 
Total area of shear reinforcement  
 

 
2

157 mmAv =  

Design bending moment about axis 2 

Depth to tension reinforcement centre 
 

 

 mm

 mm
 mm -  mm -  mm - 

d
dcoverWidthd rL

rvt

257

2

16
1025300

2
2

2

=

=---=
 

 
Ratio 

857.0
300

257

2

2 ==
 mm

 mm

Width

d t
 

 
 Use chart no. 33 in BS 8110 
 
Chart calculations 
 

2
 010,2 mmAA sysc ==  

 

 9.1
 300 600

 010,2100100
2

=
×

×
=

×

×

mmmm

mm

hb

Asc
 

 

2
/ 65.0

 300 600

 000,117
mmN

mmmm

N

hb

N Ed =
×

=
×

 

 

( ) KNmmmmmhbM Rd  103 300 6009.19.1
22 =××=××=  

 
RC-PADD Bending moment design resistance 
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 KNM Rd 98
2

=  

 

 
Figure 1. BS8110 chart 33. 

Design bending moment about axis 3 

Depth to tension reinforcement centre 
 

 

 mm

 mm
 mm -  mm -  mm - 

d
dcoverWidthd rL

rvt

557

2

16
1025600

2
3

3

=

=---=
 

 
Ratio 

93.0
600

557

3

3 ==
 mm

 mm

Width

d t
 

 
 Use chart no. 35 in BS 8110 
 
Chart calculations 
 

2
 206,1 mmAA szsc ==  

 

 67.0
 600 300

 206,1100100
2

=
×

×
=

×

×

mmmm

mm

hb

Asc
 

 

2
/ 65.0

 300 600

 000,117
mmN

mmmm

N

hb

N Ed =
×

=
×

 

 

( ) KNmmmmmhbM Rd  151 600 3004.14.1
22 =××=××=  

 
RC-PADD Bending moment design resistance 
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 KNM Rd 1433 =  

 

 
Figure 2. BS8110 chart 35. 

 
Beam: B1, Story 1, COMB2X MAX 
 
Reinforcement 
 

 i-End Mid-span j-End 

Top 3Y16 3Y16 3Y16 

Area 603 mm2 603 mm2 603 mm2 

Bottom 3Y16 3Y16 3Y16 

Area 603 mm2 603 mm2 603 mm2 
 

Table 1. Beam reinforcement at all regions. 
 
The following calculations are typical and apply to all beam regions, since they have the same 
properties. 

Dimensions 

Width  
 
 mm b 250=  

 
Depth  
 
 mm h 500=  

 
Cover to stirrups  
 
 mm cover 25=  


