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1.0 Scope of Report 
 
1.1 Kilgallen and Partners have been engaged to fulfil the role of Checking Structural Engineer for 

Octink for the proposed signage, concrete base and fixing details at SEGRO Park Hayes. 
Please find below Octink’s most recent drawings for site plan & proposed structure. Photo 1 
shows the location for the proposed 6.1m x 1.4m wide sign, refer to DWG.01 for the location 
of sign. DWG.02 shows typical signage information considered by Octink with their peferred 
sizes of members that will be checked throughout this report.  

 
 

 PHOTO 1 (Site Location, Hayes – Near UB3 4QG) 
 
 

 
 

DWG. 01 
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DWG. 02 
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2.0 Loading 
 
2.1  Dead loading is calculated based on the self-weight of the new structure. 
2.2  Proposed frame has not been checked for Live and Snow Loadings 
2.3 Refer to Appendix A for MasterSeries results designed to EuroCodes 
 
 

 
 

 

______________________ 

Stephen Banahan, Structural Engineer 

Kilgallen and Partners Consulting Engineers  
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3.0 Wind Analysis and wind loadings 
 
Wind loading has been calculated to Eurocode 1. The site is located at SEGRO Park Hayes. The wind 
analysis for the sign is denoted on the following pages. 
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4.0 Design check of Pad and steel frame with connections 
 
The structure and connections have been designed in accordance with Eurocodes and BS8110. The 
calculations for the various elements are outlined in the following pages. 
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This calculation proves that a 2m long x 1.7m wide x 1.1m foundation is within limits & has been 
checked for overturning.  
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5.0 Marked up structural sketch 
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A1 Node Numbers & Input Data 
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MASTERFRAME DATA FILE 

LOADING CASES AND LOAD COMBINATION 
Load Group Labels 

Load Group UT Unity Load Factor (All Cases)   
Load Group D0 Dead Load   
Load Group D1 Dead Load   
Load Group L1 Live Load   
Load Group W1 Wind Lo (Fetches 225 to 315 Degrees)   
Load Group W2 Wind Load   

 

Load Case 001 : Dead plus Live b (Ultimate) 
Load Combination    + 1.00 UT + 1.25 D1 + 1.50 L1   

Load Case 002 : Dead plus Live a (Ultimate) 
Load Combination    + 1.00 UT + 1.35 D1 + 1.05 L1   

Load Case 003 : Dead Only 1.00D0+1.00D1 (Serviceability) 
Load Combination    + 1.00 UT + 1.00 D0 + 1.00 D1   

Load Case 004 : Dead+Wind 1.00D0+1.00D1+1.50W1+EHL@0 (Local Wind) 
Load Combination    + 1.00 UT + 1.00 D0 + 1.00 D1 + 1.50 W1   
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal  
 to 0.5% of the factored vertical loads in case 4   
   Level  @ (m)   F (kN)      Level  @ (m)   F (kN)      Level  @ (m)   F (kN) 

     0    0.000    0.001        1    0.320    0.015        2    1.840    0.017     

     3    3.330    0.017        4    4.810    0.017        5    6.300    0.003     

   Node     F (kN)     Node     F (kN)     Node     F (kN)     Node     F (kN) 

      1      0.000        2      0.007        3      0.008        4      0.008     

      5      0.008        6      0.000        7      0.007        8      0.008     

      9      0.008       10      0.008       11      0.002       12      0.002     

Load Case 005 : Dead+Wind 1.00D0+1.00D1+1.00W1 (Serviceability) (Local 
Wind) 

Load Combination    + 1.00 UT + 1.00 D0 + 1.00 D1 + 1.00 W1   

Load Case 006 : Dead+Live 1.25D0+1.25D1+1.50W1+0.75W2+EHL@0 (Local 
Wind) 

Load Combination    + 1.00 UT + 1.25 D0 + 1.25 D1 + 1.50 W1 + 0.75 W2  
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal  
 to 0.5% of the factored vertical loads in case 6   
   Level  @ (m)   F (kN)      Level  @ (m)   F (kN)      Level  @ (m)   F (kN) 

     0    0.000    0.001        1    0.320    0.018        2    1.840    0.021     

     3    3.330    0.021        4    4.810    0.021        5    6.300    0.004     

   Node     F (kN)     Node     F (kN)     Node     F (kN)     Node     F (kN) 

      1      0.000        2      0.009        3      0.010        4      0.010     

      5      0.010        6      0.000        7      0.009        8      0.010     

      9      0.010       10      0.010       11      0.002       12      0.002     

Load Case 007 : Dead+Live 1.35D0+1.35D1+0.75W1+0.75W2+EHL@0 (Local 
Wind) 

Load Combination    + 1.00 UT + 1.35 D0 + 1.35 D1 + 0.75 W1 + 0.75 W2  
Notional Loads Apply horizontal notional loads at 0.0 degrees from X axis equal  
 to 0.5% of the factored vertical loads in case 7   
   Level  @ (m)   F (kN)      Level  @ (m)   F (kN)      Level  @ (m)   F (kN) 

     0    0.000    0.001        1    0.320    0.020        2    1.840    0.022     

     3    3.330    0.022        4    4.810    0.022        5    6.300    0.005     

   Node     F (kN)     Node     F (kN)     Node     F (kN)     Node     F (kN) 

      1      0.000        2      0.010        3      0.011        4      0.011     

      5      0.011        6      0.000        7      0.010        8      0.011     

      9      0.011       10      0.011       11      0.002       12      0.002     

Load Case 008 : Dead+Live 1.00D0+1.00D1+1.00W1+0.50W2 (Serviceability) 
(Local Wind) 

Load Combination    + 1.00 UT + 1.00 D0 + 1.00 D1 + 1.00 W1 + 0.50 W2  
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THE NODAL CO-ORDINATES 
   Node     X (m)     Y (m)     Z (m)      Node     X (m)     Y (m)     Z (m) 

      1     2.600     0.000    -2.600         2     2.600     0.320    -2.600      

      3     2.600     1.840    -2.600         4     2.600     3.330    -2.600      

      5     2.600     4.810    -2.600         6     4.000     0.000    -2.600      

      7     4.000     0.320    -2.600         8     4.000     1.840    -2.600      

      9     4.000     3.330    -2.600        10     4.000     4.810    -2.600      

     11     4.000     6.300    -2.600        12     2.600     6.300    -2.600      

MEMBER PROPERTIES 
    Members 1-5 & 7-11    
  M  ...  ...         150x100x10 RHS 35.3 [S 275] 

   A 44.93E-4          Iy 1282E-8          Iz 665.4E-8         It 1432E-8          

   E 210.0E6           G 80.77E6 

    Members 6 & 12-15    
  M  ...  ...         90x90x5 SHS 13.1 [S 275] 

   A 16.73E-4          Iy 199.6E-8         Iz 199.6E-8         It 315.5E-8         

   E 210.0E6           G 80.77E6 

MEMBER LOADING 
Member Self Weight Density Load Included in Load Group D1, defined by Modulus of Elasticity  
E kN/mm2 Density kN/m3   
>= 200.00 77.01   
>= 20.00 24.00   
>= 2.00 10.00   
Members 1-5 & 7-11 - MasterFrame Pro Loads   
   D1 D     077.010             ( kN/m³)   

   W1 UDLZ -000.770             ( Co/m )   

Members 6 & 12-15 - MasterFrame Pro Loads   
   D1 D     077.010             ( kN/m³)   

    Members 12-15    
   D1 UDLY -001.500             ( kN/m )   

MEMBER ORIENTATION 
Members 1-5 & 7-11 ß +090.00    

NODAL LOADING AND SUPPORT CONDITIONS 
NODES 1 & 6    
     UT Rs 1 1 1 1 1 1 (Fixed) 
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A2 Support Reactions 
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A3 Wind Loading 
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A4 Maximum Forces  
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A5 Design Output (RHS/SHS) 

 

AXIAL WITH MOMENTS (MEMBER) 

Member SCL1Id 3 @ Level 1 

 Between 0.000 and 1.800 m, in Load Case  6 
Member Loading and Member Forces 

 

Loading Combination : 1 UT + 1.25 D0 + 1.25 D1 + 1.5 W1 
 
+ 0.75 W2 
 
D1 D     077.010             ( kN/m³) 
W1 UDLZ -000.770             ( Co/m ) 

  

Member Forces in Load Case 6 and Maximum Deflection from Load Case  5 

Member 
No. 

Node 
End 1 
End 2 

Axial 
Force 
(kN) 

Torque 
Moment 
(kNm) 

Shear Force (kN) 
Bending Moment 

(kNm) 
Maximum Moment 

(kNm @ m) 
Max Def 
(mm @ 

m) x-x y-y x-x y-y x-x y-y 

 1 8.42C 0.00 5.74 0.73 -18.18 -0.01  0.24 7.42 

 12 0.07C 0.66 0.47 0.03 -0.32 -0.01  @ 4.795 @ 2.406 

  

Additional Nominal Moments 
MzUp 0.01 kN.m   

Classification and Effective Area (EN 1993: 2006) 
Section (35.3 kg/m)  150x100x10 RHS 35.3 [S 275]   
Class = Fn(b/t,d/t,fy,N,My,Mz) 7, 12, 275, 8.418, 18.175, 0.252 (Axial: Non-

Slender) 
Class 1 

Auto Design Load Cases 1-2, 4 & 6-7   

Local Capacity Check 
Vy.Ed/Vpl.y.Rd 5.737 / 428.016 = 0.013 Low Shear 
Mc.y.Rd = fy.Wpl.y/ γM0 275 x 216.05/1 59.414 kN.m  
Vz.Ed/Vpl.z.Rd 0.731 / 285.344 = 0.003 Low Shear 
Mc.z.Rd = fy.Wpl.z/ γM0 275 x 161.23/1 44.338 kN.m  
Npl.Rd = Ag.fy/ γM0 44.93 x 275/1 = 1235.575 kN  
n = NEd/Npl.Rd 0.066 / 1235.575 = 0.000 OK 
Wpl.N.y = Fn(Wpl.y, Avy,) 216.05, 26.958, 0 216.05 cm³  
MN.y.Rd = Wpl.N.y.fy/ γM0 216.05 x 275/1 59.414 kN.m  
Wpl.N.z = Fn(Wpl.z, Avz,) 161.23, 17.972, 0 161.23 cm³  
MN.z.Rd = Wpl.N.z.fy/ γM0 161.23 x 275/1 44.338 kN.m  
(My.Ed/M_(N.y.Rd+(Mz.Ed/MN.z.Rd) (18.175/59.414)1.66+(0.015/44.338)1.66= 0.14 OK 

Compression Resistance N.b.Rd 
Ley = Ky.Ly 1x6.3 = 6.3  
λy = √A.fy/Ncr √44.93x275/669.66 1.359  
Nb.y.Rd = Area.c.fy/ γM1 44.93x0.439x275/10/1 = 541.859 kN Curve a 
Lez = Kz.Lz 1x1.8 = 1.8  
λz = √A.fy/Ncrz √44.93x275/4256.67 0.539  
Nb.z.Rd = Area.c.fy/ γM1 44.93x0.912x275/10/1 = 1126.676 kN Curve a 

Equivalent Uniform Moment Factor C1 
C1= fn(M1, M2, ~y) -18.2, -9.4, 0.515 1.288 Not Loaded 
CmLT=Max(0.6+0.4~y, 0.4) M = -18.17, ~y = 0.515 0.806 Table B.3 
Cmz=Max(0.1(1-~y) -0.8αs, 0.4) Mh = 0.14, Ms = 0, ~y = -0.104, αs = -0.007 0.4 Table B.3 
Cmy=Max(0.6+0.4~y, 0.4) M = -18.18, ~y = 0.018 0.607 Table B.3 

Lateral Buckling Check M.b.Rd 
Mb.Rd = Mc.y.Rd Section not susceptible to lateral torsional buckling 59.414 kN.m  

Buckling Resistance 
UN.y = NEd/(cy.NRk/γM1) 8.418 / 541.859 0.016 OK 
UN.z = NEd/(cz.NRk/γM1) 8.418 / 1126.676 0.007 OK 
UM.y = My.Ed/(cLT.My.Rk/γM1) 18.175 / 59.414 0.306 OK 
UM.z = Mz.Ed/(Mz.Rk/γM1) 0.015 / 44.338 0.000 OK 
kyy=Cmy{1+0.8UN.y}  0.615  
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kzz=Cmz{1+(λz-0.2)UN.z}  0.401  
kyz=0.6 kzz  0.241  
kzy=0.6 kyy  0.369  
UNy+kyy.UM.y+kyz.UM.z 0.016+0.615x0.306+0.241x0.000 0.204 OK 
UNz+kzy.UM.y+kzz.UM.z 0.007+0.369x0.306+0.401x0.000 0.120 OK 

Deflection Check - Load Case 5 
Cantilever δ ≤ Span/100 45.74 ≤ 6300 / 100 45.74 mm OK 

 

 

AXIAL WITH MOMENTS (MEMBER) 

Member SBL1Id 6 @ Level 1 in Load Case  6 
Member Loading and Member Forces 

 

Loading Combination : 1 UT + 1.25 D0 + 1.25 D1 + 1.5 W1 
 
+ 0.75 W2 
 
D1 D     077.010             ( kN/m³) 
D1 UDLY -001.500             ( kN/m ) 

  

Member Forces in Load Case 6 and Maximum Deflection from Load Case  5 

Member 
No. 

Node 
End 1 
End 2 

Axial 
Force 
(kN) 

Torque 
Moment 
(kNm) 

Shear Force (kN) 
Bending Moment 

(kNm) 
Maximum Moment 

(kNm @ m) 
Max Def 
(mm @ 

m) x-x y-y x-x y-y x-x y-y 

14 4 0.11T -0.05 1.40 0.13 -0.30 -0.01 0.18  0.05 

 9 0.11T 0.05 -1.45 0.13 -0.34 0.17 @ 0.672  @ 0.728 

  

Classification and Effective Area (EN 1993: 2006) 
Section (13.1 kg/m)  90x90x5 SHS 13.1 [S 275]   
Class = Fn(b/t,d/t,fy,N,My,Mz) 15, 15, 275, 0, 0.339, 0.168 (Axial: Non-

Slender) 
Class 1 

Auto Design Load Cases 1-2, 4 & 6-7   

Local Capacity Check 
Vy.Ed/Vpl.y.Rd 1.451 / 132.812 = 0.011 Low Shear 
Mc.y.Rd = fy.Wpl.y/ γM0 275 x 52.99/1 14.572 kN.m  
Vz.Ed/Vpl.z.Rd 0.128 / 132.812 = 0.001 Low Shear 
Mc.z.Rd = fy.Wpl.z/ γM0 275 x 52.99/1 14.572 kN.m  
Npl.Rd = Ag.fy/γM0 16.73x275/1 (No bearing / block tearing design) 460.075 kN  
n = NEd/Npl.Rd -0.109 / 460.075 = 0.000 OK 
Wpl.N.y = Fn(Wpl.y, Avy,) 52.99, 8.365, 0 52.99 cm³  
MN.y.Rd = Wpl.N.y.fy/ γM0 52.99 x 275/1 14.572 kN.m  
Wpl.N.z = Fn(Wpl.z, Avz,) 52.99, 8.365, 0 52.99 cm³  
MN.z.Rd = Wpl.N.z.fy/ γM0 52.99 x 275/1 14.572 kN.m  
(My.Ed/M_(N.y.Rd+(Mz.Ed/MN.z.Rd) (0.339/14.572)1.66+(0.168/14.572)1.66= 0.003 OK 

Equivalent Uniform Moment Factors C1, C.mLT, C.mz, and C.my 
C1= fn(M1, M2, Mo, ~y,~m) -0.3, -0.3, 0.5, 0.893, -1.466 2.491 Uniform 
CmLT=Max(0.1-0.8αs, 0.4) Mh = -0.34, Ms = 0.18, ~y = 0.893, αs = -0.519 0.515 Table B.3 
Cmz=Max(0.6+0.4~y, 0.4) M = 0.17, ~y = -0.060 0.576 Table B.3 
Cmy=Max(0.1-0.8αs, 0.4) Mh = -0.34, Ms = 0.18, ~y = 0.894, αs = -0.516 0.513 Table B.3 

Lateral Buckling Check M.b.Rd 
Mb.Rd = Mc.y.Rd Section not susceptible to lateral torsional buckling 14.572 kN.m  

Buckling Resistance 
UN.y = NEd/(cy.NRk/γM1) 0 / 429.751 0.000 OK 
UN.z = NEd/(cz.NRk/γM1) 0 / 429.751 0.000 OK 
UM.y = My.Ed/(cLT.My.Rk/γM1) 0.339 / 14.572 0.023 OK 
UM.z = Mz.Ed/(Mz.Rk/γM1) 0.168 / 14.572 0.012 OK 
kyy=Cmy{1+(λy-0.2)UN.y}  0.513  
kzz=Cmz{1+(λz-0.2)UN.z}  0.576  
kyz=0.6 kzz  0.346  
kzy=0.6 kyy  0.308  
UNy+kyy.UM.y+kyz.UM.z 0.000+0.513x0.023+0.346x0.012 0.016 OK 
UNz+kzy.UM.y+kzz.UM.z 0.000+0.308x0.023+0.576x0.012 0.014 OK 

Deflection Check - Load Case 5 
Cantilever δ ≤ Span/360 0.15 ≤ 1400 / 360 0.15 mm OK 
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