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1. INTRODUCTION: 

 

This report contains the loading calculations and structural analysis of Fast Form 
Bracket System® designed to be used as a walkway platform. 

The basic geometrical requirements including plans and arrangements are defined 
based on the drawings of Fast Form Bracket System® provided by Fast Form Systems Ltd. 

The Fast Form Bracket System® consists of Fast Form Brackets® sizes C fixed to 
reinforced concrete structure with FBS II 14x100mm concrete bolts. 

The structural analysis is conducted with the use of Graitec® Advance Design 2016 
structural analysis software which calculates stresses and internal forces of the structure 
using Finite Element method. The loading combinations and design rules are defined by The 
Eurocodes.  

The results of structural analysis have showed that the Fast Form Bracket System® 
and all of its components and connection joints are designed to withstand the load acting on 
the structure during operation time. 

 

2. DESIGN CODES AND REGULATIONS: 

 

BS EN 1990:2002+A1:2005: “Eurocode. Basis of structural design.” 

BS EN 1991-1-1:2002: “Eurocode 1. Actions on structures. General actions. Densities, self-
weight, imposed loads for buildings.” 
 
BS EN 1991-1-4:2005+A1:2010: “Eurocode 1. Actions on structures. General actions. Wind 
actions.” 
  
BS EN 1993-1-1:2005+A1:2014: “Eurocode 3. Design of steel structures. General rules and 
rules for buildings.” 

BS EN 1993-1-8:2005: “Eurocode 3. Design of steel structures. Design of joints.”  
 
BS 5975:2008+A1:2011: “Code of practice for temporary works procedures and the 
permissible stress design of falsework.” 

Construction (Design and Management) Regulations 2015 
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3. MATERIALS AND CROSS-SECTIONS: 
 
3.1 STEEL: 

 

The Fast Form Brackets® are made of 5mm thick steel grade S275 with Z275 coating. The 
steel properties are as follows: 

𝑓௬ = 275 𝑀𝑃𝑎         𝑓௨ = 430 𝑀𝑃𝑎       for thickness less than or equal to 40mm 

𝐸 = 210 𝐺𝑃𝑎 

The Fast Form Brackets® horizontal and vertical members are made of L-shaped 75mm x 
75mm sections.  

Cross section properties: 

Area: 
𝐴 = 725 𝑚𝑚ଶ 

Area moments of inertia: 
𝐼௬ = 398278 𝑚𝑚ସ 𝐼௭ = 398278 𝑚𝑚ସ 𝐼௧ = 5833 𝑚𝑚ସ 

 

The Fast Form Brackets® diagonal members are made of L-shaped 50mm x 50mm sections.  

Cross section properties: 

Area: 
𝐴 = 475𝑚𝑚ଶ 

Area moments of inertia: 
𝐼௬ = 112503𝑚𝑚ସ 𝐼௭ = 112503𝑚𝑚ସ 𝐼௧ = 3750𝑚𝑚ସ 
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4. LOADS: 
 
4.1 SELF-WEIGHT: 

 

The self-weight of all the components of the formwork is considered in the calculations of 
Advance Design 2016. The coefficient used for the calculations for self-weight   𝛾 = 1.35. 

 

4.2 TECHNOLOGICAL LOAD ON PLATFORMS: 

 

Load on the platforms assumed as 𝑄௞ = 0.75
௞ே

௠మ
 .  

The coefficient used for the calculations for technological load   𝛾 = 1.50. 
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4.3 Wind Load: 

Wind characteristics: 

Wind characteristics 
Direction other 

Wind region 23 m/s 
Fundamental value of the 

basic wind velocity 
23.0 m/s 

Altitude 15000mm 
Directional factor X+:1.00 X-

:1.00  
Y+:1.00 Y-

:1.00 
Season factor 1.00 

Terrain category Urban area 
Orography factor 1.00 

Orography type Non 
significant 

Basic velocity pressure 0.0000004 
kN/mm² 

Roughness Factor 1.31 
Roughness correction factor 0.97 

Turbulence intensity 0.12 
Turbulence correction factor 1.11 

Exposure factor 3.21 
Exposure correction factor 1.00 

 

WIND Uplift check:  

 

wind force applied to falsework      
 

          

         

         

𝐹_𝑢𝑝𝑙𝑖𝑓𝑡 = 51606.36 N windforce on structure in N   

cs = 1  size factor   1.0 for formwork 

cd = 1  dynamic factor  1.0 for formwork 

cf = 2.2  force coefficient  
from Table 7.6 of BS EN 1991-1-4 -worst case 
(2.2) 

                  

qp(z) = 390.96 N/m2 peak velocity pressure in N/m2  
         

𝐹௨௣௟௜௙௧ = 𝑐௦𝑐ௗ ∗ 𝑐௙ ∗ 𝑞௣(𝑧) ∗ 𝐴ோ௘௙ ∗ 𝜂

𝑞௣ = 𝑐௣௥௢௕
ଶ ∗ 0.613 ∗ 𝐶௘௙ ∗ 𝑆௪௜௡ௗ

ଶ
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cprob = 0.83  probability factor for formwork for 2 year return period 

Cef = 1.07  combined exposure factor   

Swind = 29.4147  wind factor     
 

          

         

         

Twind = 1.26  topographical factor   

Aalt = 15 m altitude of the site (in m above sea level) 

vb,map = 23 m/s fundamental basic wind velocity of the site (in m/s) 

         

ARef = 60 m2 reference area on which the wind acts in m2 
η = 1  shielding factor, generaly 1.0 for formwork 

 

 

 

 

 

Customer to provide adequate fixings that can resist 
1.07kN/m² of uplift force. 
 

 

 

 

 

 

 

 

 

 

 

𝑆௪௜௡ௗ = 𝑇௪௜௡ௗ ∗ 𝑣௕,௠௔௣(1 +
𝐴௔௟௧

1000
) 
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4.4 LOAD CASES (COMBINATIONS):  

 

The calculations are made for a set of combinations generated by the Advance Design 2016 
software according to BS EN 1990:2002+A1:2005: “Eurocode. Basics of structural design.” 
Design checks are done against the most unfavourable set of actions. 

 

Description of combinations: 
 
[1 G] – Self Weight of members. 
[2 Q] – Technological Load on Platforms. 
 

 

 

 Description of combinations 
Description of combinations 

No. Name Details Code 
101 1.35x[1 G]  1.35*1  ECULSSTR 

102 1.35x[1 G]+1.5x[2 Q]  1.35*1 + 1.50*2  ECULSSTR 

103 1x[1 G]  1.00*1  ECSLSC 

104 1x[1 G]+1x[2 Q]  1.00*1 + 1.00*2  ECSLSC 

105 1x[1 G]  1.00*1  ECSLSQ 

106 1x[1 G]+0.3x[2 Q]  1.00*1 + 0.30*2  ECSLSQ 
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5. DESIGN MODEL: 
 
5.1 BASIC MODEL VIEWS: 
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5.2 LOADS: 

 

Units for area loads are   ௞ே

௠మ
.  

 

 

 

5.3  Internal forces: 

Shear force (x) a long axis x: 
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Shear force (y) a long axis y:

 

Shear force (z) a long axis z:

 

Moment (x) about axis x:  
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My bending moment about axis y: 

 

Mz bending moment about axis z: 
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6.0 DESIGN CHECKS: 

 
The Advance Design 2016 software steel shapes design settings are: 
 Dimensioning performed according to EC3 (UK NA). 
 The calculation was performed in combined bending. 
 The calculation was performed by elements. 
 The sorting of shape sheets is made with the of work ratio criterion. 
The buckling lengths are calculated by 1- 2 method. 
 
 
   6.1. SUPPORT BRACKET ‘C’: 
 
Vertical member fixed to reinforced concrete structure: 
 

 
Shape sheet - Linear element No. 5 Linear 

 
 
  1) Cross section   
 

Shape L75*5 
Dimensions(mm) h = 75 t = 5 r = 0 r1 = 0 

Cross sections(mm2) Area = 725  Avy = 312  Avz = 312   
Inertia(mm4) It = 5833.33  Iy = 398278  Iz = 398278 
Inertia(mm6) Iw = 0 

Modules(mm3) Welyinf = 19330.6  Welysup = 7321.74  Welzinf = 19330.6  Welzsup = 
7321.74 

Material S275  E = 210000 MPa  Nu = 0.3  G = 80800 MPa 
Grade fy = 275.0 MPa  fu = 430.0 MPa 

 
  2) Section classification   
 

Class Cross section : Class 3 
 
  3) Deflections   
 

1st criterion Case no 104 : 1x[1 G]+1x[2 Q]  
 L/10000 < L/500 (2 %) 

 
  4) Cross sections strength   
 

Tension 
Compression 

(6.2.3) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.2  
 Fx < Npl : 1.64 < 199.38 kN (1 %) 

Shear in y direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1  
 Fy < Vply : 0.36 < 49.62 kN (1 %) 

Shear in z direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.3  
 Fz < Vplz : 1.92 < 49.62 kN (4 %) 

Bending /yy 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1  
 MyEd < MyRk : 0.19 < 2.01 kN*m (10 %) 

Bending /zz 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1  
 MzEd < MzRk : 0.03 < 2.01 kN*m (2 %) 

Oblique bending 
(6.2.9.2) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.1  
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Shape sheet - Linear element No. 5 Linear 

 

 

Sx Ed

fy  

 M0
  < 1 (6.42) :   0.11050 < 1 (11 %) 

Torsion 
(6.2.7) 

Case no -, Mesh No. -,  

Mx < Wt • 

Fy

3
 

 M0
 : not done (-) 

 
  5) Elements stability   
 

Unfavorable case Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 5.2  0/4 
Buckling /yy 

 (6.3.1) 
 Lfz = 1091.485 mm  y = 0.536  Curve b   y = 0.34   y = 0.70   y = 1.000   

Ncry = 692.90 kN 
Buckling /zz 

 (6.3.1) 
 Lfy = 540.000 mm  z = 0.265  Curve b   z = 0.34   z = 0.55   z = 1.000   

Ncrz = 2830.85 kN 
Lateral-torsional 

buckling 
 (6.3.2.1) 

not done (-) 

Auxiliary terms 
(Annex A) 

Cmy0 = 1.00    (| x | = 0 mm   at  x = 140.000 mm) 
Cmz0 = 1.00    (| x | = 0 mm   at  x = 217.500 mm) 

NcrT = 0.00 kN 
 max = 0.54   0 = 0.00   0limite =  ∞ 

Cmy = 1.00  Cmz = 1.00  CmLT = 1.00  aLT = 0.99   y = 1.00   
muy = 1.00  muz = 1.00  wy = 1.50  wz = 1.50  npl = 0.00   

Interaction 
coefficients 
(Annex A) 

kyy = 1.00 kyz = 1.00  kzy = 1.00  kzz = 1.00 

Verification   
 (6.61) 

NEd

 y • 
NRk

 M1
 
  + kyy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kyz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.01 + 0.10 + 0.01 = 0.11 < 1.00 (11%) 
Verification   

 (6.62) 
NEd

 z • 
NRk

 M1
 
  + kzy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kzz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.01 + 0.10 + 0.01 = 0.11 < 1.00 (11%) 

 
 
Horizontal member supporting steel tubes and scaffold boards: 
 

 
Shape sheet - Linear element No. 6 Linear 

 
 
  1) Cross section   
 

Shape L75*5 
Dimensions(mm) h = 75 t = 5 r = 0 r1 = 0 

Cross sections(mm2) Area = 725  Avy = 312  Avz = 312   
Inertia(mm4) It = 5833.33  Iy = 398278  Iz = 398278 
Inertia(mm6) Iw = 0 

Modules(mm3) Welyinf = 19330.6  Welysup = 7321.74  Welzinf = 19330.6  Welzsup = 
7321.74 

Material S275  E = 210000 MPa  Nu = 0.3  G = 80800 MPa 
Grade fy = 275.0 MPa  fu = 430.0 MPa 
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Shape sheet - Linear element No. 6 Linear 

 
 
  2) Section classification   
 

Class Cross section : Class 3 
 
  3) Deflections   
 

1st criterion Case no 104 : 1x[1 G]+1x[2 Q]  
 L/7562 < L/500 (7 %) 

 
  4) Cross sections strength   
 

Tension 
Compression 

(6.2.3) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.1  
 Fx < Npl : 1.47 < 199.38 kN (1 %) 

Shear in y direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2  
 Fy < Vply : 0.19 < 49.62 kN (0 %) 

Shear in z direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.3  
 Fz < Vplz : 0.16 < 49.62 kN (0 %) 

Bending /yy 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2  
 MyEd < MyRk : 0.004 < 2.01 kN*m (0 %) 

Bending /zz 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2  
 MzEd < MzRk : 0.03 < 2.01 kN*m (2 %) 

Oblique bending 
(6.2.9.2) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.1  

 

Sx Ed

fy  

 M0
  < 1 (6.42) :   0.01860 < 1 (2 %) 

Torsion 
(6.2.7) 

Case no -, Mesh No. -,  

Mx < Wt • 

Fy

3
 

 M0
 : not done (-) 

 
  5) Elements stability   
 

Unfavorable case Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 6.2  0/4 
Buckling /yy 

 (6.3.1) 
 Lfz = 8342.694 mm  y = 4.100  Curve b   y = 0.34   y = 9.57   y = 0.055   

Ncry = 11.86 kN 
Buckling /zz 

 (6.3.1) 
 Lfy = 1735.245 mm  z = 0.853  Curve b   z = 0.34   z = 0.97   z = 0.691   

Ncrz = 274.15 kN 
Lateral-torsional 

buckling 
 (6.3.2.1) 

not done (-) 

Auxiliary terms 
(Annex A) 

Cmy0 = 1.00   
Cmz0 = 1.00    (| x | = 0 mm   at  x = 325.000 mm) 

NcrT = 0.00 kN 
 max = 4.10   0 = 0.00   0limite =  ∞ 

Cmy = 1.00  Cmz = 1.00  CmLT = 1.00  aLT = 0.99   y = 0.35   
muy = 0.97  muz = 1.00  wy = 1.50  wz = 1.50  npl = 0.00   

Interaction 
coefficients 
(Annex A) 

kyy = 1.00 kyz = 0.97  kzy = 1.04  kzz = 1.00 

Verification   
 (6.61) 

NEd

 y • 
NRk

 M1
 
  + kyy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kyz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.04 + 0.00 + 0.02 = 0.06 < 1.00 (6%) 
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Shape sheet - Linear element No. 6 Linear 

 
Verification   

 (6.62) 
NEd

 z • 
NRk

 M1
 
  + kzy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kzz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.00 + 0.00 + 0.02 = 0.02 < 1.00 (2%) 
 
 
 

Diagonal member check: 
 

 
Shape sheet - Linear element No. 4 Linear 

 
 
  1) Cross section   
 

Shape L50*5 
Dimensions(mm) h = 50 t = 5 r = 0 r1 = 0 

Cross sections(mm2) Area = 475  Avy = 208  Avz = 208   
Inertia(mm4) It = 3750  Iy = 112503  Iz = 112503 
Inertia(mm6) Iw = 0 

Modules(mm3) Welyinf = 7844.23  Welysup = 3155.06  Welzinf = 7844.23  Welzsup = 
3155.06 

Material S275  E = 210000 MPa  Nu = 0.3  G = 80800 MPa 
Grade fy = 275.0 MPa  fu = 430.0 MPa 

 
  2) Section classification   
 

Class Cross section : Class 3 
 
  3) Deflections   
 

1st criterion Case no 104 : 1x[1 G]+1x[2 Q]  
 L/9977 < L/500 (5 %) 

 
  4) Cross sections strength   
 

Tension 
Compression 

(6.2.4) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  
 Fx < Npl : 2.51 < 130.63 kN (2 %) 

Shear in y direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  
 Fy < Vply : 0.02 < 33.08 kN (0 %) 

Shear in z direction 
(6.2.6) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  
 Fz < Vplz : 0.01 < 33.08 kN (0 %) 

Bending /yy 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  
 MyEd < MyRk : 0.008 < 0.87 kN*m (1 %) 

Bending /zz 
(6.2.5) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  
 MzEd < MzRk : 0.004 < 0.87 kN*m (0 %) 

Oblique bending 
(6.2.9.2) 

Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  

 

Sx Ed

fy  

 M0
  < 1 (6.42) :   0.02292 < 1 (2 %) 

Torsion 
(6.2.7) 

Case no -, Mesh No. -,  

Mx < Wt • 

Fy

3
 

 M0
 : not done (-) 
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Shape sheet - Linear element No. 4 Linear 

 
 
  5) Elements stability   
 

Unfavorable case Case no 102 : 1.35x[1 G]+1.5x[2 Q], Mesh No. 4.1  3/4 
Buckling /yy 

 (6.3.1) 
 Lfz = 2181.894 mm  y = 1.633  Curve b   y = 0.34   y = 2.08   y = 0.298   

Ncry = 48.98 kN 
Buckling /zz 

 (6.3.1) 
 Lfy = 1010.592 mm  z = 0.756  Curve b   z = 0.34   z = 0.88   z = 0.751   

Ncrz = 228.31 kN 
Lateral-torsional 

buckling 
 (6.3.2.1) 

not done (-) 

Auxiliary terms 
(Annex A) 

Cmy0 = 0.78   
Cmz0 = 1.00    (| x | = 0 mm   at  x = 422.522 mm) 

NcrT = 0.00 kN 
 max = 1.63   0 = 0.00   0limite =  ∞ 

Cmy = 0.78  Cmz = 1.00  CmLT = 1.00  aLT = 0.97   y = 0.14   
muy = 0.96  muz = 1.00  wy = 1.50  wz = 1.50  npl = 0.02   

Interaction 
coefficients 
(Annex A) 

kyy = 0.79 kyz = 0.97  kzy = 0.82  kzz = 1.01 

Verification   
 (6.61) 

NEd

 y • 
NRk

 M1
 
  + kyy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kyz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.06 + 0.01 + 0.00 = 0.07 < 1.00 (7%) 
Verification   

 (6.62) 
NEd

 z • 
NRk

 M1
 
  + kzy • 

My Ed +  My Ed

 LT • 
My Rk

 M1
 

  + kzz • 
Mz Ed +  Mz Ed

Mz Rk

 M1
 

  ≤ 1.00 

0.03 + 0.01 + 0.00 = 0.03 < 1.00 (3%) 
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6.4. Concrete bolts check: 

 

Bolts used are FBS II 14x100 35/15/- US 
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Forces acting on the bolts: 
 Point supports 

Reactions on point supports by load case (global coordinate system) 
Load 
case 

No FX(kN) FY(kN) FZ(kN) MX(kN*m) MY(kN*m) MZ(kN*m) 

102  1(R)  0.37  1.52  1.16  0.00  0.00  0.00  
  2(R)  0.23  -1.48  0.00  0.00  0.00  0.00  
  3(R)  0.05  -3.10  0.00  0.00  0.00  0.00  
  4(R)  -0.43  2.97  2.38  0.00  0.00  0.00  
  5(R)  0.03  -2.95  0.00  0.00  0.00  0.00  
  6(R)  -0.06  3.02  2.26  0.00  0.00  0.00  
  7(R)  0.01  -2.86  0.00  0.00  0.00  0.00  
  8(R)  -0.06  2.88  2.24  0.00  0.00  0.00  
  9(R)  0.01  -2.76  0.00  0.00  0.00  0.00  
  10(R)  -0.05  2.76  2.21  0.00  0.00  0.00  
  11(R)  0.01  -2.68  0.00  0.00  0.00  0.00  
  12(R)  -0.04  2.68  2.17  0.00  0.00  0.00  
  13(R)  0.00  -2.60  0.00  0.00  0.00  0.00  
  14(R)  -0.03  2.60  2.14  0.00  0.00  0.00  
  15(R)  0.00  -2.53  0.00  0.00  0.00  0.00  
  16(R)  -0.03  2.53  2.11  0.00  0.00  0.00  
  17(R)  0.00  -2.45  0.00  0.00  0.00  0.00  
  18(R)  -0.01  2.44  2.08  0.00  0.00  0.00  
  19(R)  0.00  -2.38  0.00  0.00  0.00  0.00  
  20(R)  -0.01  2.38  2.05  0.00  0.00  0.00  
  21(R)  0.00  -2.30  0.00  0.00  0.00  0.00  
  22(R)  0.01  2.29  2.02  0.00  0.00  0.00  
  23(R)  0.00  -2.25  0.00  0.00  0.00  0.00  
  24(R)  0.01  2.26  1.98  0.00  0.00  0.00  
  25(R)  0.00  -2.20  0.00  0.00  0.00  0.00  
  26(R)  0.05  2.19  1.95  0.00  0.00  0.00  
  27(R)  0.00  -2.07  0.00  0.00  0.00  0.00  
  28(R)  -0.04  2.08  1.93  0.00  0.00  0.00  
  29(R)  0.00  -2.04  0.00  0.00  0.00  0.00  
  30(R)  0.01  2.05  1.88  0.00  0.00  0.00  
  31(R)  0.00  -1.97  0.00  0.00  0.00  0.00  
  32(R)  0.00  1.96  1.86  0.00  0.00  0.00  
  33(R)  0.00  -1.91  0.00  0.00  0.00  0.00  
  34(R)  0.00  1.90  1.83  0.00  0.00  0.00  
  35(R)  0.00  -1.85  0.00  0.00  0.00  0.00  
  36(R)  0.00  1.84  1.80  0.00  0.00  0.00  
  37(R)  -0.01  -1.78  0.00  0.00  0.00  0.00  
  38(R)  0.01  1.78  1.76  0.00  0.00  0.00  
  39(R)  -0.01  -1.73  0.00  0.00  0.00  0.00  
  40(R)  0.01  1.73  1.73  0.00  0.00  0.00  
  41(R)  -0.01  -1.67  0.00  0.00  0.00  0.00  
  42(R)  0.01  1.67  1.70  0.00  0.00  0.00  
  43(R)  -0.01  -1.61  0.00  0.00  0.00  0.00  
  44(R)  0.01  1.61  1.67  0.00  0.00  0.00  
  45(R)  -0.01  -1.56  0.00  0.00  0.00  0.00  
  46(R)  0.02  1.56  1.64  0.00  0.00  0.00  
  47(R)  -0.01  -1.50  0.00  0.00  0.00  0.00  
  48(R)  0.02  1.50  1.61  0.00  0.00  0.00  
  49(R)  -0.01  -1.45  0.00  0.00  0.00  0.00  
  50(R)  0.03  1.45  1.58  0.00  0.00  0.00  
  51(R)  -0.02  -1.40  0.00  0.00  0.00  0.00  
  52(R)  0.04  1.40  1.54  0.00  0.00  0.00  
  53(R)  -0.02  -1.35  0.00  0.00  0.00  0.00  
  54(R)  0.05  1.35  1.51  0.00  0.00  0.00  
  55(R)  -0.02  -1.31  0.00  0.00  0.00  0.00  
  56(R)  0.07  1.31  1.48  0.00  0.00  0.00  
  57(R)  -0.03  -1.27  0.00  0.00  0.00  0.00  
  58(R)  0.08  1.30  1.45  0.00  0.00  0.00  
  59(R)  -0.05  -1.26  0.00  0.00  0.00  0.00  
  60(R)  0.25  1.23  1.45  0.00  0.00  0.00  
  61(R)  -0.13  -0.60  0.00  0.00  0.00  0.00  
  62(R)  -0.28  0.60  0.74  0.00  0.00  0.00  
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The maximum forces acting on the bolts are: 

Shear: 

𝐹௫ = 0.43 𝑘𝑁   𝐹௭ = 2.38 𝑘𝑁 

Tension: 

𝐹௬ = 2.97 𝑘𝑁 
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