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Calculations for strength, stability and stiffness of steel members to BS 5950 Part 1
Member Details
Member profile Uniform

Member length 9000 mm

Member type Beam

Member slope -0.0 deg

Section - reference 203x203 UC46

        - type Rolled I-section

        - axis Major

Steel   - grade grade S275

        - ult. tensile strength 410 N/mm2

        - yield stress 275 N/mm2

        - design strength 275 N/mm2

        - Youngs E. modulus 205000 N/mm2

 
 

Support Conditions
Degree of Freedom End 1 End 2
Displacement - normal fixed fixed

- lateral fixed fixed

- axial fixed free

Rotation - normal free free

- lateral free free

- axial fixed fixed
 

 

Lateral Restraints
No. Type Connection Offset Start Length Spacing

mm mm mm mm
1 End 1 Both flanges

2 End 2 Both flanges

 
 

Effective Length Factors
Major axis effective length factor on full member length = 1.00
Minor axis effective length factors on division length and member depth

Division
Number

Position Moment Axial Compression
Start  End  Sagging  Hogging

Length Depth
mm mm Length Depth Length Depth

1      0   9000   1.00   0.00   1.00   0.00   1.00   0.00

Note: * indicates Destabilising Loads
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Stiffness Criteria ( Length/Deflection Ratios )

Member type

Normal Lateral

Length Ratio Defl. Length Ratio Defl.

mm L/Defl. mm mm L/Defl. mm

Column 9000 300.00  30.00 9000 300.00  30.00
 

 

Load Details (Units: kN and m)
No. Name Load Type Start Loaded Start End Load

No. Pos. Length Value Value Description
mm mm

 2 Imposed 1 PA 9000 62.00

2 MN 0 6.20
 

 

Load Combinations
Load    Safety Factors
Case Comb Comb

1 2 
ULS SLS

1   1.00 0.00 

2   1.60 1.00 

3   0.00 0.00 
 

 

Summary of Critical Results for Member (203x203 UC46) - File name: Calculatio Sheet 19-06 Nov 2018
Design Criterion  Utilization Load Position Status

Ratio Combination
Local capacity / strength 0.073 1 0   OK  

Lateral buckling 0.413 1 0   OK  

Torsional buckling   n/a 

Deflection 0.115 2 3804   OK  
 

 

Critical Capacity Positions, Utilization Ratios and Status for Member Calculatio Sheet 19-06 Nov 2018

Cmb
Axial Shear Bending

Combined
Torsion

StatusFz Fvx Fvy Mx My Mt
mm U mm U mm U mm U mm U mm U mm U

1      0   0.061      0   0.005        n/a         0   0.073        n/a         0   0.073        n/a      OK  
 

 

Critical Lateral Buckling Lengths for Member Calculatio Sheet 19-06 Nov 2018
(Units: kN and kNm)

Comb Buckling Length Utilization Status
No. Number Start(mm) End(mm) Ratio
1 1 0 9000 0.413   OK  
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Deflection Checks for Member Calculatio Sheet 19-06 Nov 2018                 Critical Combination 2 (  OK  )

Comb.

Normal Lateral Utilization
Pos'n Allowable Actual Pos'n Allowable Actual ratio

Deflect. L/defl. Deflect. L/defl. Deflect. L/defl. Deflect. L/defl.
mm mm ratio mm ratio mm mm ratio mm ratio

2 3804 30.0 300.0 3.4 2617.2 0 30.0 300.0 0.0 >10000 0.115
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Calculations for strength, stability and stiffness of steel members to BS 5950 Part 1
Member Details
Member profile Uniform

Member length 5000 mm

Member type Beam

Member slope -0.0 deg

Section - reference 305x305 UC97

        - type Rolled I-section

        - axis Major

Steel   - grade grade S275

        - ult. tensile strength 410 N/mm2

        - yield stress 275 N/mm2

        - design strength 275 N/mm2

        - Youngs E. modulus 205000 N/mm2

 
 

Support Conditions
Degree of Freedom End 1 End 2
Displacement - normal fixed fixed

- lateral fixed fixed

- axial fixed free

Rotation - normal free free

- lateral free free

- axial fixed fixed
 

 

Lateral Restraints
No. Type Connection Offset Start Length Spacing

mm mm mm mm
1 End 1 Both flanges

2 End 2 Both flanges

 
 

Effective Length Factors
Major axis effective length factor on full member length = 1.00
Minor axis effective length factors on division length and member depth

Division
Number

Position Moment Axial Compression
Start  End  Sagging  Hogging

Length Depth
mm mm Length Depth Length Depth

1      0   5000   1.00   0.00   1.00   0.00   1.00   0.00

Note: * indicates Destabilising Loads
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Stiffness Criteria ( Length/Deflection Ratios )

Member type

Normal Lateral

Length Ratio Defl. Length Ratio Defl.

mm L/Defl. mm mm L/Defl. mm

Plaster finish beam 5000 360.00  13.89 5000 360.00  13.89
 

 

Load Details (Units: kN and m)
No. Name Load Type Start Loaded Start End Load

No. Pos. Length Value Value Description
mm mm

 2 Imposed 1 UN 10.50
 

 

Load Combinations
Load    Safety Factors
Case Comb Comb

1 2 
ULS SLS

1   1.00 0.00 

2   1.60 1.00 

3   0.00 0.00 
 

 

Critical Capacity Positions, Utilization Ratios and Status for Member Waling Beam 16-Nov 2018

Cmb
Axial Shear Bending

Combined
Torsion

StatusFz Fvx Fvy Mx My Mt
mm U mm U mm U mm U mm U mm U mm U

1        n/a         0   0.084        n/a      2500   0.120        n/a      2500   0.120        n/a      OK  
 

 

Critical Lateral Buckling Lengths for Member Waling Beam 16-Nov 2018
(Units: kN and kNm)

Comb Buckling Length Utilization Status
No. Number Start(mm) End(mm) Ratio
1 1 0 5000 0.120   OK  

 

 

Deflection Checks for Member Waling Beam 16-Nov 2018                 Critical Combination 2 (  OK  )

Comb.

Normal Lateral Utilization
Pos'n Allowable Actual Pos'n Allowable Actual ratio

Deflect. L/defl. Deflect. L/defl. Deflect. L/defl. Deflect. L/defl.
mm mm ratio mm ratio mm mm ratio mm ratio

2 2500 13.9 360.0 1.9 2675.0 0 13.9 360.0 0.0 >10000 0.135
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Notes

Assumed Cu vs Depth profile of 50kPa at 1m increasing at 8z, where z = depth below 1m in metres. This 
correlates well with a design line developed for a previous project within c.60m of the subject site.

STAGE SPECIFIC DATA

Stage 0 : Initial Stage

Stage specific warnings

    1 - Stage 0 - The bottom most layer in Soil Profile 1 is assigned "Total
      stress" material. For this layer the cohesion is assumed to be        
      constant at "Cu-Top", i.e cohesion specified at the top of this layer.
      The user specified value of cohesion at the bottom of this layer,     
      "Cu-Bottom" is ignored. (Material Properties)
                        
    2 Stage 0 - Soil profile 1: Soil Profile 1 has no associated groundwater
      profile. Please review "Soil Profile - Groundwater Map" table as      
      necessary.
                                                           

CAPACITY RESULTS

Stress Profiles

Soil Profile 1: Soil Profile 1

   Depth    Density  Undrained         Nq      Total  Porewater  Effective  Effective Cumulative
                      Cohesion              vertical   pressure   vertical horizontal       skin
                                              stress                stress    stress*  friction 
                                                                                        per unit
                                                                                       perimeter
     [m]    [kN/m³]      [kPa]                 [kPa]      [kPa]      [kPa]      [kPa]     [kN/m]
     0.0        0.0        0.0        0.0        0.0        0.0        0.0         NA        0.0     
  3.5000        0.0        0.0        0.0        0.0        0.0        0.0         NA        0.0
  3.5000     20.000     50.000       N.A.        0.0        0.0        0.0         NA        0.0     
  4.0000     20.000     54.545       N.A.     10.000        0.0     10.000         NA        0.0
  12.000     20.000     127.27       N.A.     170.00        0.0     170.00         NA        0.0     
  14.000     20.000     145.45       N.A.     210.00        0.0     210.00         NA        0.0
  16.000     20.000     163.64       N.A.     250.00        0.0     250.00         NA        0.0     

* Effective horizontal stress not calculated for "Total Stress" materials and for Beta Method.

Cross-section 1 results:

Results - Compression

Soil Profile 1: Soil Profile 1
   Depth       Pile   Ultimate Cumulative   Negative   Ultimate  Allowable  Limiting
             length       base   external       skin   capacity   capacity criterion
                      capacity   Friction   friction                               #
                          (Qb)       (Qs)     (Qnsf)                                

     [m]        [m]       [kN]       [kN]       [kN]       [kN]       [kN]          
  12.000     8.0000     80.967     308.45        0.0     389.41     129.80         2     
  14.000     10.000     92.534     424.12        0.0     516.65     172.22         2
  16.000     12.000     104.10     555.21        0.0     659.31     219.77         2     

# Limiting criteria :
1: Global factor of safety  
2: Shaft and base factors of safety
3: Shaft factor of safety   
4: Pile material limiting stress [Compression]
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   Depth       Pile   Ultimate Cumulative   Negative   Ultimate  Allowable  Limiting
             length       base   external       skin   capacity   capacity criterion
                      capacity   Friction   friction                               #
                          (Qb)       (Qs)     (Qnsf)                                

     [m]        [m]       [kN]       [kN]       [kN]       [kN]       [kN]          Nq Calculation Details

Soil Profile 1: Soil Profile 1

There are no pile toe levels in any drained material(with Berezantzev/Bolton option) in the given soil profile.

Results - Tension

Soil Profile 1: Soil Profile 1
   Depth       Pile Cumulative   Ultimate  Allowable  Limiting
             length   external   capacity   capacity criterion
                      Friction                               #
                          (Qs)                                

     [m]        [m]       [kN]       [kN]       [kN]          
  12.000     8.0000     308.45     308.45     102.82         1     
  14.000     10.000     424.12     424.12     141.37         1
  16.000     12.000     555.21     555.21     185.07         1     

# Limiting criteria :
1: Factor of safety on shaft
2: Pile material limiting stress [Tension]

Cross-section 2 results:

Results - Compression

Soil Profile 1: Soil Profile 1
   Depth       Pile   Ultimate Cumulative   Negative   Ultimate  Allowable  Limiting
             length       base   external       skin   capacity   capacity criterion
                      capacity   Friction   friction                               #
                          (Qb)       (Qs)     (Qnsf)                                

     [m]        [m]       [kN]       [kN]       [kN]       [kN]       [kN]          
  12.000     8.0000     182.18     462.67        0.0     644.85     214.95         2     
  14.000     10.000     208.20     636.17        0.0     844.37     281.46         2
  16.000     12.000     234.23     832.81        0.0     1067.0     355.68         2     

# Limiting criteria :
1: Global factor of safety  
2: Shaft and base factors of safety
3: Shaft factor of safety   
4: Pile material limiting stress [Compression]

Nq Calculation Details

Soil Profile 1: Soil Profile 1

There are no pile toe levels in any drained material(with Berezantzev/Bolton option) in the given soil profile.

Results - Tension

Soil Profile 1: Soil Profile 1
   Depth       Pile Cumulative   Ultimate  Allowable  Limiting
             length   external   capacity   capacity criterion
                      Friction                               #
                          (Qs)                                

     [m]        [m]       [kN]       [kN]       [kN]          
  12.000     8.0000     462.67     462.67     154.22         1     
  14.000     10.000     636.17     636.17     212.06         1
  16.000     12.000     832.81     832.81     277.60         1     

# Limiting criteria :
1: Factor of safety on shaft
2: Pile material limiting stress [Tension]
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Air/Void*

London Clay*
Cu@top = 50.00 kPa Cu@base = 200.00 kPa

Solid circular pile
Diameter = 0.30 m
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Allowable Capacity(T)

Undrained Cohesion
Vert. Eff. Stress

*-Horz. eff. stress not calculated as K is unavailable.

Stage 0: Initial Stage
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Air/Void*

London Clay*
Cu@top = 50.00 kPa Cu@base = 200.00 kPa

Solid circular pile
Diameter = 0.45 m
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*-Horz. eff. stress not calculated as K is unavailable.

Stage 0: Initial Stage
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