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 Introduction 

 

Organic Concept a Belgian company that rents and sells tent structures made out of a stretchable 

membrane, so called Stretch Tents or Bedouin tents. This enables a freedom of form as there is not a 

pre-described shape necessary. Depending on the location, the number of poles, length of the poles, 

placement of the poles, number and type of tie-downs can be varied. Resulting in a custom made cover 

at each new location. 

 

This freedom of form is enabled by the stretch fabric, as the desired form is stretched in shape. 

The drawback of this flexibility in shape is the difficulty to investigate all the different possibilities and 

to put them into a kind of order in a static analysis.  

 

This report only shows the static analysis of a 20m x 15m tent. A variant with closed side walls is 

investigated and a variant with open side walls. These two variants are characteristic / leading shapes 

for this tent structure. The total size can also be achieved by connecting multiple fabric panels. 

 

This document contains the data required for a tent book, according to EN 13782, for the 20x15m stretch 

tents of Organic Concept, including: 

 

▪ Ownership data; 

▪ Drawings of the different variants of the tent, including dimensions, indications of elements and 

required anchoring; 

▪ Permitted live load; 

▪ Maximum wind speeds (according to EN 1991-1-4:2005);  

▪ Structural analysis (according to EN 13782:2015); 

▪ Material certificates (strength properties and fire properties). 

 

 

Utrecht, 26.03.2021, 

 

ir. Ruud van Bommel 
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 Codes and standards 

 

▪ EN 1990  Eurocode, Basis of structural Design 

▪ EN 1991  Eurocode 1, Part 1-4: General actions -  wind actions. 

▪ EN 1993  Eurocode 3, Design of steel structures  

▪ EN 1995  Eurocode 5, Design of wooden structures 

▪ EN 1999  Eurocode 9, Design of aluminum structures 

▪ EN 13782  Temporary Structures – Tents - Safety 

▪ EN 10204  Products of steel –inspections documents 

▪ EN 12195-2 Belts 

▪ ISO 1141  Synthetic fiber ropes Polyester 

▪ ISO 1346  Synthetic fiber ropes Polypropylene 

▪ ISO 1969  Synthetic fiber ropes Polyethylene 
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 Summary 

Owner:  Organic Concept 
 

Molenveldstraat 18 

B 26 30 AARTSELAAR 

België 

+322709 0 950 

 

 

General information: 

Main dimensions  

Width:    

Length: 

Side height membrane: 

Max. heigth: 

20x15m 

15m 

20m 

3.0m 

5.5m 

  Wood  

[Eucalyptus, D35] 

Aluminium  

[6063 T6] 

 Floating configuration: 

Center pole – 5.5m 

Center pole – 5.0m 

Entrance pole – 3.0m 

Corner pole – 2.5m  

 

Closed configuration: 

Center pole – 5.5m 

Center pole – 5.0m  

Center pole – 4.0m  

Entrance pole – 3.0m 

Corner poles – 2.5m  

Side wall poles – 2.5m 

 

Ø 120mm 

Ø 110mm 

Ø 85mm 

Ø 70mm 

 

 

Ø 120mm 

Ø 110mm 

Ø 85mm 

Ø 85mm 

Ø 70mm 

Ø 70mm 

 

Lower to 5m, Ø90x3/Ø76x5mm 

Ø90x3mm/Ø76x4mm 

Ø76x3mm 

Ø50x3mm 

 

 

Ø90x3mm/Ø76x4mm 

Ø90x3mm/Ø76x4mm 

Ø76x3mm 

Ø76x3mm 

Ø50x3mm 

Ø50x3mm 

 Stormbelt: 

 

Guy ropes: 

 

 

Circumference rope: 

 

 

Connections elements 

at guy rope: 

Belt: PES, Min. Breaking load: 5000 kg  

 

Rope: synthetic, Min. Breaking load: 5870 kg *  

OR  Belt: PES, Min. Breaking load: 3000 kg  

 

Rope: synthetic, Min. Breaking load: 4500 kg * 

OR  Belt: PES, Min. Breaking load: 2750 kg  

 

Min. breaking load: 3000 kg 

* The required breaking load (BLtot) may be achieved by using multiple rope sections (n): BLrope = BLtot / n 
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Loads: 

User load: max. additional load of 10 kg per column is allowed, if the load is applied centric.  

Snow load: 0.1 kN/m² (equal to 4cm of snow) according to the French CTS. 

Wind load: The calculation is based on a wind pressure of pw = 500 N/m2, according to EN 

13782 par. 7.4.2.2. This value corresponds to a peak value of the wind speed  

v = 31.1 m/s (±113 km/h) at 10m height. The wind pressure is recalculated to the 

corresponding wind speeds(1) for Europe (not country specific), shown in the table 

below. 

 

Storm belts are necessary from a certain reduced wind pressure, as stated in 

paragraph H.5.5.1. The corresponding wind speeds are stated on the drawings.  

 

Wind speeds for default European terrain categories (not Country specific) 

 Out of service (1) 

 
Coast 

Flattened, 
open area 

Rural area Village City 

10 min. average 

wind speed (2) 

> 17.53 m/s 

> 63.11 km/h 

> 18.39 m/s 

> 66.20 km/h 

> 20.36 m/s 

> 73.30 km/h 

> 24.99 m/s 

> 89.96 km/h 

> 26.08 m/s 

> 93.89 km/h 

Beaufort (3) > 7 BFT > 7 BFT > 7 BFT > 9 BFT > 9 BFT 

Peak wind speed (4) > 113 km/h > 113 km/h > 113 km/h > 113 km/h > 113 km/h 

 

(1) ‘Out of service’ means: above the given wind speed the structure is no longer guaranteed regarding strength and/or 

stability. 

(2) 10min average wind speed at 10m height measured at the nearest weather stations.  

(3) wind data in Beaufort (BFT) are indicative values. 

(4) 3 second peak wind speed measured on site at 10m height. 
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Safety against sliding, overturning and uplifting: 

Anchor forces: Assumptions: angle of 45 degrees  
 
The following design resistance of the anchor forces* is required : 

“Floating” tent   

 
Full wind 

Reduced wind 

Up to and until 7 BFT 

Guy ropes - short side 11.75 kN 7.73 kN 

Guy ropes - long side 5.98 kN 4.18 kN 

Guy ropes - corner 19.19 kN 13.52 kN 

Guy ropes - valley 7.76 kN 12.70 kN 

Storm belts 17.98 kN   

    

“Closed” tent    

 
Full wind 

Reduced wind 

Up to and until 7 BFT 

Guy ropes 7.24 kN 11.60 kN 

Ground point – front corner 14.53 kN 12.73 kN 

Ground point – back corner 6.57 kN 4.25 kN 

Ground point - short side 5.81 kN 6.72 kN 

Ground points - long side 4.15 kN 3.31 kN 

Storm belts - width direction 14.69 kN   

Storm belts - length direction 17.35 kN   

*See H.8.3 for Anchor tests according to BS-EN 13782 

 

Required anchor 

stakes: 

 

Based on dense, non-cohesive soil (e.g. sandy soils).  
 
In case anchors Ø35mm x 1200mm (effective length) are being used: 

“Floating” tent  

 
Full wind 

Reduced wind 

Up to and until 7 BFT 

Guy ropes - short side 2x 2x 

Guy ropes - long side 1x 1x 

Guy ropes – corner ( 2 guy ropes) 2x 1x 

Guy ropes - valley 2x 2x 

Storm belts 3x - 

   

“Closed” tent  

 
Full wind 

Reduced wind 

Up to and until 7 BFT 

Guy ropes 1x 2x 

Ground point – front corner 2x 2x 

Ground point – back corner 1x 1x 

Ground point - short side 1x 1x 

Ground points - long side 1x 1x 

Storm belts - width direction 2x - 

Storm belts - length direction 3x - 
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 Drawings: main dimensions and anchoring 

 

The following pages contain the drawings for: 

Analysed sizes: 

- 20x15m - floating  

- 20x15m – closed 
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E.1. 20x15m – Floating 
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E.2. 20x15m – Closed 
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 Important terms and conditions 

 

This document applies to the built structure if the following principles and conditions are met: 

▪ The used materials, parts and sections (membrane, poles, ties, anchoring) are in accordance 

with this document. 

▪ The dimensions of the built structure match the dimensions stated in this document. 

▪ Parts (poles, ties, anchors) may not be removed. 

▪ Obstacles should be placed at least 0.5m from the membrane (measured perpendicular to the 

fabric); The fabric needs a certain freedom to deform in all directions to prevent damages 

caused by collision with objects located closely to the fabric (see also NEN-EN 13782, article 

8.7). 

▪ Above the maximum allowable wind speeds (see summary, part wind load) the structure should 

be evacuated and access for the public must be denied.  

▪ Only decorations, music- and light installations of less than 10 kg per pole, can be attached to 
the structure. 
 

▪ A conventional load of 0.1 kN/m2 is taken into account according to EN 13782, which 

corresponds with the required snowload (4cm) according to the French CTS. 

 

▪ Anchoring is based on dense, non-cohesive soil. When soil differs, additional anchoring might 

be necessary or anchor tests need to be performed.  
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 Allowable wind speeds 

 

The maximum wind speed is converted into a basic wind speed for a coastal area, flattened/open area, 

rural area, village and city according to EN 1991-1-4. Terrain roughness is taken according to the 

recommended general values for the different terrain categories for Europe. (not country specific) 

Illustrations of these terrain categories are presented at page 18. 

 

Storm belts are needed from a certain reduced wind pressure, as stated in paragraph H.5.5.1. 

 

 Full wind load α = 0.53  

Wind pressure pw 500 N/m2   265 N/m2 At 5m height 

Corresponding peak wind pressure  

pw,peak 
605 N/m2 321 N/m2 At 10m height 

 

  

Peak wind speed at 10m height  

Equation:  

605 =  1
2⁄  ×  𝜌 × 𝑣2 =  1

2⁄  ×  1.25 × 𝑣2  → 𝑣 = 31.1 𝑚 𝑠⁄  → ±113 𝑘𝑚/ℎ 
Eq. 4.10 NEN-EN 1991-1-4 

Basic wind pressure 

321 =  1
2⁄  ×  𝜌 × 𝑣2 =  1

2⁄  ×  1.25 × 𝑣2  → 𝑣 = 22.7 𝑚 𝑠⁄  → ±82 𝑘𝑚/ℎ 
Eq. 4.10 NEN-EN 1991-1-4 

Basic wind pressure 

 

 

Wind speed coastal area at 10m height  

𝐾𝑟 = 0.19 ×  (
𝑧0

0.05
)

0.07

=  0.19 × (
0.003

0.05
)

0.07

= 0.156 
Eq. 4.5 NEN-EN 1991-1-4 

Terrain factor for coastal area 

𝐶𝑟 = 𝐾𝑟  ×  ln (
𝑧

𝑧0
) = 0.156 ×  ln (

5.0

0.003
) = 1.158 

Eq. 4.4 NEN-EN 1991-1-4 
Roughness factor at 4m height  

Z = 5.0 > Zmin = 1 

𝑉𝑚 = 𝐶𝑟 × 𝑉𝑏 = 1.158 ×  𝑉𝑏 Eq. 4.3 NEN-EN 1991-1-4 
Average wind speed at height 

𝜎𝑣 =  𝐾𝑟  ×  𝑉𝑏 = 0.156 ×   𝑉𝑏 Eq. 4.6 NEN-EN 1991-1-4 
Standard deviation of turbulence 

𝐿𝑣 =  
𝜎𝑣

𝑉𝑚
=  

0.156 ×   𝑉𝑏

1.158 ×   𝑉𝑏
= 0.135 

Eq. 4.7 NEN-EN 1991-1-4 
Turbulence intensity 

𝑄𝑝 =  (1 + 7 × 𝐿𝑣)  ×  1
2⁄  ×  𝜌 ×  𝑉𝑚

2 = 1.628 ×   𝑉𝑏
2 Eq. 4.8 NEN-EN 1991-1-4 

Extreme wind pressure 

Equation:  

500 = 1.628 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠 →  𝑉𝑏 = 17.53 𝑚 𝑠⁄  Characteristic wind speed 

265 = 1.628 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠 →  𝑉𝑏 = 12.76 𝑚 𝑠⁄  Characteristic wind speed 
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Wind speed flattened, open area at 10m height 

𝐾𝑟 = 0.19 ×  (
𝑧0

0.05
)

0.07

=  0.19 × (
0.01

0.05
)

0.07

= 0.170 
Eq. 4.5 NEN-EN 1991-1-4 

Terrain factor for coastal area 

𝐶𝑟 = 𝐾𝑟  ×  ln (
𝑧

𝑧0
) = 0.170 ×  ln (

5.0

0.01
) = 1.055 

Eq. 4.4 NEN-EN 1991-1-4 
Roughness factor at 3.5m height  

Z = 5.0 > Zmin = 1 

𝑉𝑚 = 𝐶𝑟 × 𝑉𝑏 = 1.055 ×  𝑉𝑏 Eq. 4.3 NEN-EN 1991-1-4 
Average wind speed at height 

𝜎𝑣 =  𝐾𝑟  ×  𝑉𝑏 = 0.170 ×   𝑉𝑏 Eq. 4.6 NEN-EN 1991-1-4 
Standard deviation of turbulence 

𝐿𝑣 =  
𝜎𝑣

𝑉𝑚
=  

0.170 ×   𝑉𝑏

1.055 ×   𝑉𝑏
= 0.161 

Eq. 4.7 NEN-EN 1991-1-4 
Turbulence intensity 

𝑄𝑝 =  (1 + 7 × 𝐿𝑣)  ×  1
2⁄  ×  𝜌 ×  𝑉𝑚

2 = 1.479 ×   𝑉𝑏
2 Eq. 4.8 NEN-EN 1991-1-4 

Extreme wind pressure 

Equation:  

500 = 1.479 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 18.39 𝑚 𝑠⁄  Characteristic wind speed 

265 = 1.479 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 13. .39 𝑚 𝑠⁄  Characteristic wind speed 

 

Wind speed rural area at 10m height 

𝐾𝑟 = 0.19 ×  (
𝑧0

0.05
)

0.07

=  0.19 × (
0.05

0.05
)

0.07

= 0.190 
Eq. 4.5 NEN-EN 1991-1-4 

Terrain factor for unbuilt area 

𝐶𝑟 = 𝐾𝑟  ×  ln (
𝑧

𝑧0
) = 0.190 ×  ln (

5.0

0.05
) = 0.875 

Eq. 4.4 NEN-EN 1991-1-4 
Roughness factor at 4m height  

Z = 5.0 > Zmin = 2 

𝑉𝑚 = 𝐶𝑟 × 𝑉𝑏 = 0.875 ×  𝑉𝑏 Eq. 4.3 NEN-EN 1991-1-4 
Average wind speed at height 

𝜎𝑣 =  𝐾𝑟  ×  𝑉𝑏 = 0.190 ×   𝑉𝑏 Eq. 4.6 NEN-EN 1991-1-4 
Standard deviation of turbulence 

𝐿𝑣 =  
𝜎𝑣

𝑉𝑚
=  

0.190 ×   𝑉𝑏

0.875 ×   𝑉𝑏
= 0.217 

Eq. 4.7 NEN-EN 1991-1-4 
Turbulence intensity 

𝑄𝑝 =  (1 + 7 × 𝐿𝑣)  ×  1
2⁄  ×  𝜌 ×  𝑉𝑚

2 = 1.206 ×   𝑉𝑏
2 Eq. 4.8 NEN-EN 1991-1-4 

Extreme wind pressure 

Equation:  

500 = 1.206 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 20.36 𝑚 𝑠⁄  Characteristic wind speed 

265 = 1.206 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 14.82 𝑚 𝑠⁄  Characteristic wind speed 
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Wind speed village at 10m height 

𝐾𝑟 = 0.19 ×  (
𝑧0

0.05
)

0.07

=  0.19 × (
0.3

0.05
)

0.07

= 0.215 
Eq. 4.5 NEN-EN 1991-1-4 

Terrain factor for unbuilt area 

𝐶𝑟 = 𝐾𝑟  ×  ln (
𝑧

𝑧0
) = 0.215 ×  ln (

5

0.3
) = 0.606 

Eq. 4.4 NEN-EN 1991-1-4 
Roughness factor at 7m height  

Z = Zmin = 5 

𝑉𝑚 = 𝐶𝑟 × 𝑉𝑏 = 0.606 ×   𝑉𝑏 Eq. 4.3 NEN-EN 1991-1-4 
Average wind speed at height 

𝜎𝑣 =  𝐾𝑟  ×  𝑉𝑏 = 0.215 ×   𝑉𝑏 Eq. 4.6 NEN-EN 1991-1-4 
Standard deviation of turbulence 

𝐿𝑣 =  
𝜎𝑣

𝑉𝑚
=  

0.215 ×   𝑉𝑏

0.606 ×   𝑉𝑏
= 0.355 

Eq. 4.7 NEN-EN 1991-1-4 
Turbulence intensity 

𝑄𝑝 =  (1 + 7 × 𝐿𝑣)  ×  1
2⁄  ×  𝜌 ×  𝑉𝑚

2 = 0.801 ×   𝑉𝑏
2 Eq. 4.8 NEN-EN 1991-1-4 

Extreme wind pressure 

Equation:  

500 = 0.801 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 24.99 𝑚 𝑠⁄  Characteristic wind speed 

265 = 0.801 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 18.19 𝑚 𝑠⁄  Characteristic wind speed 

 
 
Wind speed city at 10m height 

𝐾𝑟 = 0.19 ×  (
𝑧0

0.05
)

0.07

=  0.19 × (
1

0.05
)

0.07

= 0.234 
Eq. 4.5 NEN-EN 1991-1-4 

Terrain factor for unbuilt area 

𝐶𝑟 = 𝐾𝑟  ×  ln (
𝑧

𝑧0
) = 0.234 ×  ln (

10

1
) = 0.540 

Eq. 4.4 NEN-EN 1991-1-4 
Roughness factor at 7m height  

Z = Zmin =10 

𝑉𝑚 = 𝐶𝑟 × 𝑉𝑏 = 0.540 ×   𝑉𝑏 Eq. 4.3 NEN-EN 1991-1-4 
Average wind speed at height 

𝜎𝑣 =  𝐾𝑟  ×  𝑉𝑏 = 0.234 ×   𝑉𝑏 Eq. 4.6 NEN-EN 1991-1-4 
Standard deviation of turbulence 

𝐿𝑣 =  
𝜎𝑣

𝑉𝑚
=  

0.234 ×   𝑉𝑏

0.540 ×   𝑉𝑏
= 0.434 

Eq. 4.7 NEN-EN 1991-1-4 
Turbulence intensity 

𝑄𝑝 =  (1 + 7 × 𝐿𝑣)  ×  1
2⁄  ×  𝜌 ×  𝑉𝑚

2 = 0.735 ×   𝑉𝑏
2 Eq. 4.8 NEN-EN 1991-1-4 

Extreme wind pressure 

Equation:  

500 = 0.735 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 26.08 𝑚 𝑠⁄  Characteristic wind speed 

265 = 0.735 ×  𝑉𝑏
2  → 𝑠𝑜𝑙𝑣𝑖𝑛𝑔 𝑔𝑖𝑣𝑒𝑠  →  𝑉𝑏 = 18.99 𝑚 𝑠⁄  Characteristic wind speed 
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Terrain categories  

Default European terrain categories (not Country specific) 

 

0: Coastal area: I: Flattened, open area: 

 

 

II: Rural area III: Village 

  

IV: City  
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H.1. Project description 

 Description 

 

The principle of a stretchtent  is based on a rectangular piece of stretchable membrane with fixing 

possibilities along the boundary. The membrane is supported by poles, both at the edge and in the 

field. The side poles are stabilized by guy ropes. Besides, it is also possible to tie down the edge of 

the membrane directly to the ground. The poles do not require a fixed position which ensures a 

freedom of shape.  

 

Tentech has performed a static analysis of the 20x15m stretch tent, for which two configurations have 

been considered in detail:  

• The 20x15m ‘floating model’  

Elevated from the ground by center poles and entrance poles. The corner poles are positioned 

slightly inward and the corners of the fabric are tied down to the ground with a short rope. On 

the long sides the fabric is tied to the ground with guy ropes at the entrance poles and  guy 

ropes between the entrance poles to create more curvature. 

 

• The 20x15m ‘three sides closed’ model  

Opened on one side with entrance poles. The other three membrane edges are directly 

connected to the ground each ≈ 1.5m. The ‘walls’ are created by placing side wall poles in the 

fabric, positioned ca. 2m from the edge. The rest of the membrane is supported by center 

poles. 
 

Storm belts are only needed from a certain wind load. These conditions are specified in paragraph 

H.5.5.1.  

 

The total size can be achieved by joining multiple membrane parts. The connection between two 

membrane parts can be verified on the assumption that the connection itself is stronger than a single 

membrane layer. Therefore, it is possible to construct a tent size that has been analyzed as one part 

also with multiple parts, as long as the arrangement stays the same.  
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 Analyzed configurations 

 20x15m – Floating 

 

Figure 1. 20x15m floating 

           

 20x15m – three sides closed 

 

Figure 2. 20x15m closed 
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H.2. Materials  

 Fabric 

 

Design tensile strength fd ftk / γm art 8.6EN 13782 

Characteristic tensile strength (warp) ftk, warp   

Characteristic tensile strength (weft) ftk, weft   

Material factor – global, permanent load γm 2.5 tbl 4. EN13782 

Material factor – global, short duration load γm 2.0 tbl 4. EN13782 

Table 1. Used symbols, codes and standard for fabric materials 

 
Material Type Weight frd;warp;perm frd; weft;perm frd; warp;short frd: weft;short 

Contour 3xl FR  - ≈ 500 gr/m2 8.0 kN/m 5.6 kN/m 10.0 kN/m 7.0 kN/m 

Contour X FR - ≈ 750 gr/m2 7.6 kN/m 6 kN/m 9.5 kN/m 7.5 kN/m 

Table 2. Used fabrics 

The calculations provided in this tentbook are based on the lowest tensile strength of the two fabrics.  

 

 Belts 

 

Design resistance Frd Rm / γm1 art 10.2. EN13782 

Characteristic breaking strength Rm LC x γm2 art 10.2. EN13782 

Lashing capacity LC  Conform EN 12195-2 

Material factor γm1 2.0 art 10.2. EN13782 

Material factor γm2 3.0 EN1492-1 

Table 3. Used symbols, codes and standard for belt materials 

 

Material LC Rm Frd 

Storm belt 
[PES] EN 12195-2 

1667 daN 
16.67 kN 

5000 daN 
50 kN 

25 kN 

 Table 4. Used belts 
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 Ropes 

 

Design resistance Frd Rm / γm1 art 10.2. EN13782 

Characteristic tensile strength Rm  art 10.2. EN13782 

Material factor γm1 < 12mm 

γm1 > 12mm 

4.0 
3.3 

art 10.3. EN13782 
art 10.3. EN13782 

Table 5. Used symbols, codes and standard for belt materials 

 

Material Cross section Breaking strength Rm Frd 

14mm Polyester Braid rope  Ø 14 mm ≥ 3640 daN 36.4 kN 11.0 kN 

7mm Polyester Braid rope Ø 7 mm ≥ 910 daN 9.1 kN 2.3 kN 

 Table 6. Used ropes 

 

 

 Wood, Eucalyptus D35 

 

Material  γm1 1.3 tbl. 2.3. EN 1995-1-1 

Table 7. Used material factors 

 

Material Weight E0.05 Fc0k Fmk 

Wood, Eucalyptus 
D35 strength class 

540 kg/m3 8.7 kN/m2 25 N/mm2 35 N/mm2 

Table 8. Used wooden materials   

 

 

 Aluminium, 6063 T6 

 

 

Material factor (strength) γm0 1.1 tbl. 6.1. EN 1999-1-1 

Material factor (stability) γm1 1.1 tbl. 6.1. EN 1999-1-1 

Material factor (tension to fracture / connections) γm2 1.25 tbl. 2.1. EN 1999-1-1 

Table 9. Used material factors 

 

Material Weight E-modulus Fy Fu 

EN-AW 6063 T6 2700 kg/m3 70000 N/mm2 160 N/mm2 195 N/mm2 

Table 10. Used aluminum materials   
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H.3. Cross sections 

 

Profile Material Ø  

mm 

t 
mm 

G 
kg/m 

A 
mm2 

Iy 

mm4 
Wel;y 

mm3 
Wpl;y 

mm3 

Ø ≈ 120 mm * Wood D35  120 n/a 6.11 11310 10178760 169646  

Ø ≈ 110 mm * Wood D35  110 n/a 5.13 9503 7186884 130671  

Ø ≈ 85mm * Wood D35 85 n/a 3.06 5675 2562392 60292  

Ø ≈ 70 mm * Wood D35 70 n/a 2.08 3849 1178588 33674  

Ø ≈ 65 mm * Wood D35 65 n/a 1.79 3318 876241 26961  

Ø90x3mm 6063 T6 90 3 2.21 820 776703 17260 22716 

Ø76x5mm 6063 T6 76 5 3.01 1115 706242 18585 25247 

Ø76x4mm 6063 T6 76 4 2.44 905 588106 15476 20757 

Ø76x3mm 6063 T6 76 3 1.86 688 459074 12081 15996 

Ø50x3mm 6063 T6 50 3 1.20 443 122812 4912 6636 

Table 11. Used cross sections 

 

* the average diameter, as a minimum required at the middle of the pole. 
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H.4. Calculation method 

 Modeling 

 

The analysis of the structure is performed with the software package EASY FCS supplied by 

TECHNET GmbH, Berlin. This software is specially developed for structures with large deformability, 

such as membrane structures. The performed analysis  is a full non-linear second order analysis. 

 

The membrane structure is modeled in 3D. The membrane is modeled as a cable net structure and 

supported by poles. These center poles will be stabilized by the tensioned membrane. The side poles 

are stabilized and tied down by tension belts, which are attached to ground anchors. Alternatively, the 

membrane is directly tied to a ground anchor. 

 

The membrane edges are reinforced. They consist of multiple layers of fabric about 10cm wide with 

additional patches where the lugs are placed, so point loads are introduced gradually into the fabric.  

  

When required, stormbelts are placed in the valleys between the field poles.  

 

 

    

 

Figure 3. Calculation model 20x15m - floating 
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(down) 
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Figure 4. Calculation model 20x15m - closed 

   

 Structural behavior of membrane structures 

 

Since the fabric is a highly deformable material, it is only possible to calculate stresses and 

deformations with a non-linear method. FEM-software EASY is used to perform these calculations. 

Because of the non-linearity of the calculations the partial safety factors are not applied beforehand, 

since the deformations will be greater due to these safety factors, resulting in lower stresses in the 

fabric. See figure below. 

  

 

  

Figure 5. membrane behavior 

 

As a membrane structure is a form-active structure, article 6.3 (4) b) of the EN-1990:2002 applies: 

When the action effect increases less than the action, the partial factor F  should be applied to 

the action effect of the representative value of the action. 

 

This means that no load factors are applied on the load beforehand, but afterwards. 

Side wall pole 

Storm belt 

(optional) 

 

Ground point 

(side 

Ground point 

(corner) 

Entrance pole 

Center pole 

Ground point 

(corner) 

 

Guy rope 
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 Load combinations 

 Fundamental - Ultimate limit state 

 

For the purpose of determination of strength and  check of elements and connections. 

 

 One variable load Multiple variable loads 

Unfavorable permanent load 1.35 × 𝐺 + 1.5 × 𝑄 1.35 × 𝐺 +  ∑ 1.35 × 𝑄𝑖 

Favorable permanent load 1.0 × 𝐺 + 1.5 × 𝑄 1.0 × 𝐺 + ∑ 1.35 ×  𝑄𝑖 

Table 12. Load combinations according to NEN-EN 13782 

 

This means the following load combinations will be checked/calculated: 

 

1. 1.0 x Own weight +  1.5 x Wind load 

2. 1.35 x Own weight + 1.5 x Conventional load  

 

 Safety against overturning, sliding and uplifting - Ultimate limit state 

 

For the purpose of determination and check of needed contra weight and/or anchor pins 

 

 One or multiple variable loads 

Unfavorable permanent load 1.1 × 𝐺 + 1.2 ×  𝑄𝑤𝑖𝑛𝑑 + ∑ 1.3 ×  𝑄𝑖 

Favorable permanent load 1.0 × 𝐺 + 1.2 ×  𝑄𝑤𝑖𝑛𝑑 + ∑ 1.3 ×  𝑄𝑖 

Table 13. Load combinations according to NEN-EN 13782 

 

This means the following load combinations will be checked/calculated: 

 

A. 1.0 x Own weight +  1.2 x Wind load 
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H.5. Load cases 

 

 Own weight 

 

The own weight of the fabric is  750 g/m2 = 0.0075 kN/m2 and is added as separate load case.  

 Pretension 

 

The structure will be pretensioned with ropes. The pretension varies between 150-200 kg of pressure 

in a center pole.  

 Conventional / snow load 

 

Conventional load according to EN 13782: The stability shall be checked with a conventional vertical 

load of 0,1 kN/m². This load shall not be combined with other load cases, except self-weight. This can 

be seen as a snow load of 0.1 kN/m2 (4cm) according the French CTS.  

 User load 

 

A user defined load (for light, sound and/or decoration purposes) is set on 10 kg per pole and is added 

after the analysis while performing checks. 

 Wind 

 Wind pressure 

 

Wind load according to EN 13782, 7.4.2.2: 

This leads to a peak velocity pressure qp (ze) of 0.50 kN/m2. 

 

In case of wind suction, storm belts are needed from a certain reduced wind pressure (pw,red): 

Floating model – no stormbelts:  pw,red = α x pw = 0.53 x 500 = 265 N/m2 

Floating model – 2 stormbelts:  full wind load 

Closed model – no stormbelts:  pw,red = α x pw = 0.53 x 500 = 265 N/m2 

Closed model – 7 stormbelts:  full wind load 
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 Wind shape values (Cp-factors) 

 

Two different wind situations are reviewed for the membrane: 

 

1. The whole tent is subjected to wind suction (conform Cp values given in EN 13782) 

2. The whole tent is subjected to wind pressure (conform Cp values given in EN 13782) 

 

 

Wind suction - floating configuration 

 

 

figure 6. Cp values for rectangle structures BS-EN 13782 

 

Pw pw,rep 

500 N/m2 -0.7 x 0.500 = -0.350 kN/m2 

265 N/m2 -0.7 x 0.265 = -0.186 kN/m2 

 

 

Wind suction – three sides closed configuration (closed) 

Wind coefficients (cp – values) for tent constructions according to EN 1991-1-4, for a free standing 

canopy with a blockage of ϕ = 1.0, Cp = 1.3 

 

Pw pw,rep 

500 N/m2 -1.3 x 0.500 = -0.650 kN/m2 

265 N/m2 -1.3 x 0.265 = -0.345 kN/m2 

 

Wind pressure 

 

 

figure 7. Cp values for rectangle structures BS-EN 13782 

 

Pw pw,rep 

500 N/m2 0.3 x 0.500 = 0.150 kN/m2 

265 N/m2 0.3 x 0.265 = 0.080 kN/m2 
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H.6. Calculation results 

 

 Listing of calculated load combinations 

 

 

LC1 = Pretension  

LC2 = Own weight  

LC3 = Conventional load / Snow load 

LC4 = Wind pressure  

LC5 = Wind suction – floating – reduction 0.53 

LC6 = Wind suction – floating – full wind load 

LC7 = Wind suction – closed – reduction 0.53 

LC8 = Wind suction – closed – full wind load 

 

The following load combinations are taken into account: 

partial safety factors are added after the static analysis (see H.4.2).  

 

 LC 1  LC2 LC 3  LC 4  LC 5 LC6 LC7 LC8 

CO 1 1 x 1 x       

CO 2 1 x 1 x 1 x      

CO 3 1 x 1 x  1 x     

CO 4 1 x 1 x   1 x    

CO 5 1 x 1 x    1 x   

CO 6 1 x 1 x     1x  

CO 7 1 x 1 x      1x 

table 14. Combinations (CO)  

 

Storm belts are only necessary above a certain wind speed. Only when required, storm belts are 

added to the calculation model. In H.6.2 Overview: Global results of static analysis, it is explicitly 

mentioned when a stormbelt is added.  
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 Overview: Global results of static analysis 

 Membrane  

 

 

Floating model 

 

  

Floating   Load combination Frep Pag. 

Warp 

 CO1. Own weight + pretension 0.59 kN/m 100 

 CO2. Own weight + pretension + conventional / snow  2.64 kN/m  103 

 CO3. Own weight + pretension + wind pressure 3.43 kN/m  106 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 3.00 kN/m 109 

Max CO5. Own weight + pretension + wind suction – floating – full wind load * 3.66 kN/m 112 

Weft 

 CO1. Own weight + pretension 0.53 kN/m 100 

 CO2. Own weight + pretension + conventional / snow  3.46 kN/m  103 

 CO3. Own weight + pretension + wind pressure 4.76 kN/m  106 

Max CO4. Own weight + pretension + wind suction – floating – reduction 0.53 4.76 kN/m 109 

 CO5. Own weight + pretension + wind suction – floating – full wind load * 4.18 kN/m 112 

Table 15. Leading forces membrane – floating model 

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 
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Closed model 

  

Closed   Load combination Frep Pag. 

Warp 

 CO1. Own weight + pretension 1.45 kN/m 115 

 CO2. Own weight + pretension + conventional / snow  3.57 kN/m  118 

 CO3. Own weight + pretension + wind pressure 5.06 kN/m  121 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 6.33 kN/m 124 

Max CO7. Own weight + pretension + wind suction – closed – full wind load * 6.33 kN/m 127 

Weft 

 CO1. Own weight + pretension 1.16 kN/m 115 

 CO2. Own weight + pretension + conventional / snow  3.59 kN/m  118 

Max CO3. Own weight + pretension + wind pressure 4.67 kN/m  121 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 4.67 kN/m 124 

 CO7. Own weight + pretension + wind suction – closed – full wind load * 4.21 kN/m 127 

Table 16. Leading forces membrane – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Center poles 

 

 

Floating model 

 

Floating   Load combination Frep Pag. 

Center 
pole 

5.5m 

 CO1. Own weight + pretension -1.47 kN 102 

 CO2. Own weight + pretension + conventional / snow  -8.11 kN 105 

Max CO3. Own weight + pretension + wind pressure -11.0 kN 108 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 -0.20 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * -0.14 kN 114 

Center 
pole 

5.0m 

 CO1. Own weight + pretension -1.30 kN 102 

 CO2. Own weight + pretension + conventional / snow  -6.93 kN 105 

Max CO3. Own weight + pretension + wind pressure -9.50 kN 108 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 -0.13 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * -0.02 kN 114 

Table 17. Leading forces Center poles – floating model  

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 
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Closed model 

 

 

Closed  Load combination Frep Pag. 

Center 
pole 

5.5m 

 CO1. Own weight + pretension -1.81 kN 117 

 CO2. Own weight + pretension + conventional / snow  -5.69 kN 120 

Max CO3. Own weight + pretension + wind pressure -7.43 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -0.98 kN 126 

 CO7. Own weight + pretension + wind suction – closed – full wind load * -2.4 kN 129 

Center 
pole 

5.0m 

 CO1. Own weight + pretension -2.01 kN 117 

 CO2. Own weight + pretension + conventional / snow  -5.96 kN 120 

Max CO3. Own weight + pretension + wind pressure -8.35 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -1.23 kN 126 

 CO7. Own weight + pretension + wind suction – closed – full wind load * -1.44 kN 129 

Center 
pole 

4.0m 

 CO1. Own weight + pretension -1.06 kN 117 

 CO2. Own weight + pretension + conventional / snow  -3.75 kN 120 

Max CO3. Own weight + pretension + wind pressure -5.45 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -0.18 kN 126 

 CO7. Own weight + pretension + wind suction – closed – full wind load * -0.28 kN 129 

Table 18. Leading forces Center poles – closed mode 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Entrance poles  

 

  

Floating model  Closed model 

 

 

 

Floating  Load combination Frep Pag. 

Entrance 
poles 

3.0m 

 CO1. Own weight + pretension -1.91 kN 102 

 CO2. Own weight + pretension + conventional / snow  -6.19 kN 105 

Max CO3. Own weight + pretension + wind pressure -8.81 kN 108 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 -5.19 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * -7.00 kN 114 

Table 19. Leading forces entrance poles – floating model 

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 

 

 

Closed  Load combination Frep Pag. 

Entrance 
poles 

3.0m 

 CO1. Own weight + pretension -2.61 kN 117 

 CO2. Own weight + pretension + conventional / snow  -4.78 kN 120 

 CO3. Own weight + pretension + wind pressure -6.58 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -5.41 kN 126 

Max CO7. Own weight + pretension + wind suction – closed – full wind load * -9.79 kN 129 

Table 20. Leading forces entrance poles – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Corner poles 

 

  

Floating model Closed model 

 

Floating  Load combination Frep Pag. 

Corner 
poles 
2.5m 

 CO1. Own weight + pretension -0.94 kN 102 

 CO2. Own weight + pretension + conventional / snow  -2.63 kN 105 

Max CO3. Own weight + pretension + wind pressure -3.90 kN 108 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 -0.96 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * -0.95 kN 114 

Table 21. Leading forces corner poles – floating model 

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 

 

Closed  Load combination Frep Pag. 

Corner 
poles 

2.5m 

 CO1. Own weight + pretension -1.57 kN 117 

 CO2. Own weight + pretension + conventional / snow  -3.40 kN 120 

Max CO3. Own weight + pretension + wind pressure -5.76 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -1.14 kN 126 

 CO7. Own weight + pretension + wind suction – closed – full wind load * -1.31 kN 129 

Table 22. Leading forces corner poles – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Side wall poles  

 

 

Closed model 

 

 

Closed  Load combination Frep Pag. 

Side wall 
poles  

2.5m 

 CO1. Own weight + pretension -1.11 kN 117 

 CO2. Own weight + pretension + conventional / snow  -3.16 kN 120 

Max CO3. Own weight + pretension + wind pressure -5.37 kN 123 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 -0.93 kN 126 

 CO7. Own weight + pretension + wind suction – closed – full wind load * -0.94 kN 129 

Table 23. Leading forces side wall poles – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Guy ropes 

  

Floating model – guy ropes short side Floating model – guy ropes corner 

  

Floating model – guy ropes long side Floating model – guy ropes valley 

 

Floating  
Load combination Frep 

Pag
. 

Guy ropes 
short side 

 CO1. Own weight + pretension 1.37 kN 101 

 CO2. Own weight + pretension + conventional / snow  4.08 kN 104 

 CO3. Own weight + pretension + wind pressure 5.91 kN 107 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 6.44 kN 111 

Max CO5. Own weight + pretension + wind suction – floating – full wind load * 9.79 kN 113 

 Guy ropes 
long side 

 CO1. Own weight + pretension 1.09 kN 101 

 CO2. Own weight + pretension + conventional / snow  4.28 kN 104 

Max CO3. Own weight + pretension + wind pressure 6.43 kN 107 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 3.48 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * 4.98 kN 113 

Guy ropes  

corner 

 CO1. Own weight + pretension 3.13 kN 101 

 CO2. Own weight + pretension + conventional / snow  7.02 kN 104 

 CO3. Own weight + pretension + wind pressure 9.82 kN 107 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 11.27 kN 111 

Max CO5. Own weight + pretension + wind suction – floating – full wind load * 15.99  kN 113 

Guy ropes  

valley 

 CO1. Own weight + pretension 1.35 kN 101 

 CO2. Own weight + pretension + conventional / snow  2.52 kN 104 

 CO3. Own weight + pretension + wind pressure 3.53 kN 107 

Max CO4. Own weight + pretension + wind suction – floating – reduction 0.53 10.58 kN 111 

 CO5. Own weight + pretension + wind suction – floating – full wind load * 6.47 kN 113 

Table 24. Leading forces guy ropes – floating model 
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* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 

 

 

Closed model – guy ropes  

 

 

 

Closed   Load combination Frep Pag. 

Guy 
ropes  

 CO1. Own weight + pretension 2.21 kN 116 

 CO2. Own weight + pretension + conventional / snow  4.17 kN 119 

 CO3. Own weight + pretension + wind pressure 5.80 kN 123 

Max CO6. Own weight + pretension + wind suction – closed – reduction 0.53 9.66 kN 125 

 CO7. Own weight + pretension + wind suction – closed – full wind load * 6.03 kN 128 

Table 25. Leading forces guy ropes – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Circumference rope 

 

  

Floating model Closed model 

 

Floating  Load combination Frep Pag. 

Circumference 
rope 

 CO1. Own weight + pretension 1.84 kN 101 

 CO2. Own weight + pretension + conventional / snow  4.24 kN 104 

 CO3. Own weight + pretension + wind pressure 5.62 kN 107 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 6.42 kN 110 

Max CO5. Own weight + pretension + wind suction – floating – full wind load * 9.12 kN 113 

Table 26. Leading forces Circumference rope – floating model 

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 

 

Closed  Load combination Frep Pag. 

Circumference 
rope 

 CO1. Own weight + pretension 3.34 kN 116 

 CO2. Own weight + pretension + conventional / snow  4.43 kN 119 

 CO3. Own weight + pretension + wind pressure 5.74 kN 122 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 7.43 kN 125 

Max CO7. Own weight + pretension + wind suction – closed – full wind load * 8.27 kN 128 

Table 27. Leading forces Circumference rope – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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 Storm belts 

 

 

Floating model – 2 stormbelts 

 

 

 

Floating  Load combination Frep Pag. 

Storm 
Belts 

 CO1. Own weight + pretension No stormbelt - 

 CO2. Own weight + pretension + conventional / snow  No stormbelt - 

 CO3. Own weight + pretension + wind pressure No stormbelt - 

 CO4. Own weight + pretension + wind suction – floating – reduction 0.53 No stormbelt - 

Max CO5. Own weight + pretension + wind suction – floating – full wind load * 14.98 kN 114 

Table 28. Leading forces storm belts – floating model 

 

 

* 2 stormbelts required. See Figure 1. 20x15m floating  and/or drawing 20x15m – Floating in chapter E.1 
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Closed model –  stormbelts width direction Closed model –  stormbelts length direction 

 

 
 

Closed  Load combination Frep Pag. 

Storm 
Belts 

width 

 CO1. Own weight + pretension No stormbelt - 

 CO2. Own weight + pretension + conventional / snow  No stormbelt - 

 CO3. Own weight + pretension + wind pressure No stormbelt - 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 No stormbelt - 

Max CO7. Own weight + pretension + wind suction – closed – full wind load * 12.24 kN 129 

Storm 
Belts 

length 

 CO1. Own weight + pretension No stormbelt - 

 CO2. Own weight + pretension + conventional / snow  No stormbelt - 

 CO3. Own weight + pretension + wind pressure No stormbelt - 

 CO6. Own weight + pretension + wind suction – closed – reduction 0.53 No stormbelt - 

Max CO7. Own weight + pretension + wind suction – closed – full wind load * 14.46 kN 129 

Table 29. Leading forces storm belts – closed model 

 

* 7 stormbelts required. See Figure 2. 20x15m closed and/or Drawing 20x15m – Closed  in chapter E.2 
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H.7. Check elements 

 Membrane 

 

Load combination Element Representative 
stress 

Design value  
stress 

Pag. 

CO7. Own weight + pretension + 
wind suction – closed – full wind load  

Membrane 

Short term load 

warp direction 

 6.33 kN/m * 9.50 kN/m (γ = 1.5) 31 

CO4. Own weight + pretension + 
wind suction – floating – reduction 
0.53 

Membrane 

Short term load 

weft direction 

 4.76 kN/m * 7.14 kN/m (γ = 1.5) 31 

 

* As shown in Annex B, the stresses in the membrane exceed the representative limit of 6.58 kN/m for 

the warp direction and 4.76 kN/m for the weft direction only at local points where either the membrane 

is reinforced and consists out of multiple layers or the calculated stress is higher than in reality 

because of the cable net modeling. 

 

Contour 3xl FR or Contour X FR is being used.  

UC.1a  SEd / Srd < 1 9.50 / 9.5 = 1 = 1 OK 

UC.1b  SEd / Srd < 1 7.14 / 7.0 = 1.02 ≈ 1 ACCEPTABLE 

For capacity of membrane see H.2, page 22 
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 Center poles 

 

Load combinations Element Representative 
force 

Design value force Pag. 

CO3. Own weight + pretension + wind 
pressure 

Center pole 5.5m 
floating 

-11.0 kN -16.5 kN (γ = 1.5) 33 

CO3. Own weight + pretension + wind 
pressure 

Center pole 5.0m 
floating 

-9.5 kN -14.25 kN (γ = 1.5) 33 

CO3. Own weight + pretension + wind 
pressure 

Center pole 5.5m 
closed 

-7.43 kN -11.15 kN (γ = 1.5) 33 

CO3. Own weight + pretension + wind 
pressure 

Center pole 5.0m 
closed 

-8.35 kN -12.53 kN (γ = 1.5) 33 

CO3. Own weight + pretension + wind 
pressure 

Center pole 4.5m 
closed 

-5.45 kN -8.18 kN (γ = 1.5) 33 

 

User load of max. 10 kg is applied, loaded centrically. 

5.5m pole, floating  Ned = -16.5 + (1.35 x -0.1) = -16.6 kN 

5.0m pole, floating  Ned = -14.25 + (1.35 x -0.1) = -14.4 kN 

5.5m pole, closed   Ned = -11.15 + (1.35 x -0.1) = -11.3 kN 

5.0m pole, closed   Ned = -12.53 + (1.35 x -0.1) = -12.7 kN 

4.0m pole, closed   Ned = -8.18 + (1.35 x -0.1) = -8.3 kN 

 5.5m, floating - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 120 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 5.5m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.2a 5.5m σc,0,d / (fc,0,d x kcy) = 1.47 / (17.31 x 0.096 = 0.88 < 1 OK 

See Annex C.1 Center pole 5.5m, floating – wood, on page 130 for the elaborate check 

 5.5m*, floating - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø90x3 OR Ø76x5mm 

Length  = max. 5.0m *  

Quality   =  6063 T6 

* Lower 5.5m center pole to 5.0m when using aluminium profiles. 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.2b 5.0m* - Ø90x3 (Ned / χ ω Nrd)0.8 = (16.6 / 0.150 * 1 * 119.27)0.8 = 0.94 < 1 OK 

See Annex C.2 Center pole 5.0m*, floating – aluminium 90x3mm, on page 131 for the elaborate check 

UC.2c 5.0m* - Ø76x5 (Ned / χ ω Nrd)0.8 = (16.6 / 0.102 * 1 * 162.22)0.8 = 1.00 < 1 OK 

See Annex C.3 Center pole 5.0m*, floating – aluminium 76x5mm, on page 132 for the elaborate check 
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 5.0m, floating - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 110 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 5.0m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.3a 5m σc,0,d / (fc,0,d x kcy) = 1.52 / (17.31 x 0.0976) = 0.90 < 1 OK 

See Annex C.4 Center pole 5.0m, floating – wood, on page 133 for the elaborate check 

 5.0m, floating – Aluminium, 6063 T6 

 

Profile  = Pole,  Ø90x3 OR Ø76x4mm 

Length  = max. 5.0m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.3b 5m - Ø90x3 (Ned / χ ω Nrd)0.8 = (14.4 / 0.150 * 1 * 119.27)0.8 = 0.84 < 1 OK 

See Annex C.5 Center pole 5.0m, floating – aluminium 90x3mm, on page 134 for the elaborate check 

UC.3c 5m - Ø76x4 (Ned / χ ω Nrd)0.8 = (14.4 / 0.105 * 1 * 131.60)0.8 = 1.04 = 1 OK 

See Annex C.6 Center pole 5.0m, floating – aluminium 76x4mm, on page 135 for the elaborate check 

 

 5.5m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 110 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 5.5m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.4a 5.5m σc,0,d / (fc,0,d x kcy) = 1.19 / (17.31 x 0.0812) = 0.85 < 1 OK 

See Annex C.7 Center pole 5.5m, closed – wood, on page 136 for the elaborate check 
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 5.5m, closed – Aluminium, 6063 T6 

 

Profile  = Pole,  Ø90x3 OR Ø76x4mm 

Length  = max. 5.5m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.4b 5.5m - Ø90x3 (Ned / χ ω Nrd)0.8 = (11.3 / 0.125 * 1 * 119.27)0.8 = 0.80 < 1 OK 

See Annex C.8 Center pole 5.5m, closed – aluminium 90x3mm, on page 137 for the elaborate check 

UC.4c 5.5m - Ø76x4 (Ned / χ ω Nrd)0.8 = (11.3 / 0.087 * 1 * 131.60)0.8 = 0.99 < 1 OK 

See Annex C.9 Center pole 5.5m, closed – aluminium 76x4mm, on page 138 for the elaborate check 

 

 5.0m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 110 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 5.0m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.5a 5m σc,0,d / (fc,0,d x kcy) = 1.34 / (17.31 x 0.0976) = 0.79 < 1 OK 

See Annex C.10 Center pole 5.0m, closed – wood, on page 139 for the elaborate check 

 5.0m, closed – Aluminium, 6063 T6 

 

Profile  = Pole,  Ø90x3 OR Ø76x4mm 

Length  = max. 5.0m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.5b 5m - Ø90x3 (Ned / χ ω Nrd)0.8 = (12.7 / 0.150 * 1 * 119.27)0.8 = 0.76 < 1 OK 

See Annex C.11 Center pole 5.0m, closed – Aluminium 90x3mm, on page 140 for the elaborate check 

UC.5c 5m - Ø76x4 (Ned / χ ω Nrd)0.8 = (12.7 / 0.105 * 1 * 131.60)0.8 = 0.94 < 1 OK 

See Annex C.12 Center pole 5.0m, closed – Aluminium 76x4mm, on page 141 for the elaborate check 
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 4.0m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø90x3 OR Ø76x4mm 

average diameter, as a minimum required at the middle of the pole 

Length  = max. 4.0m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.6a 4m σc,0,d / (fc,0,d x kcy) = 1.46 / (17.31 x 0.0913) = 0.93 < 1 OK 

SeeAnnex C.13 Center pole 4.0m, closed – wood, on page 142 for the elaborate check 

 4.0m, closed – Aluminium, 6063 T6 

 

Profile  = Pole,  Ø76x3mm 

Length  = max. 4.0m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.6b 4m  (Ned / χ ω Nrd)0.8 = (8.3 / 0.164 * 1 * 100.07)0.8 = 0.58 < 1 OK 

See Annex C.14 Center pole 4.0m, closed – Aluminium 76x4mm, on page 143 for the elaborate check 
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 Entrance poles 

 

Load combinations Element Representative 
force 

Design value force Pag. 

CO3. Own weight + pretension + wind 
pressure 

Entrance pole 3.0m 
floating 

-8.81 kN -13.2 kN (γ = 1.5) 33 

CO7. Own weight + pretension + wind 
suction – closed – full wind load  

Entrance pole 3.0m 
closed 

-9.79 kN -14.7 kN (γ = 1.5) 33 

 

User load of max. 10 kg is applied, loaded centrically. 

3m pole, floating  Ned = -13.2 + (1.35 x -0.1) = -13.34 kN 

3m pole, closed  Ned = -14.70 + (1.35 x -0.1) = -14.84 kN 

 

 

 3m, floating - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 85 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 3.0m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.7a 3m σc,0,d / (fc,0,d x kcy) = 2.35 / (17.31 x 0.1586) = 0.86 < 1 OK 

See Annex C.15 Entrance pole 3.0m, floating– wood, on page 144 for the elaborate check 

 

 3m, floating - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø76x3mm 

Length  = max. 3.0m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.7b 3m  (Ned / χ ω Nrd)0.8 = (13.34 / 0.279 * 1 * 100.07)0.8 = 0.55 < 1 OK 

See Annex C.16 Entrance pole 3.0m, floating – Aluminium 76x3mm, on page 145 for the elaborate check 
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 3m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 85 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 3.0m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.8a 3m σc,0,d / (fc,0,d x kcy) = 2.62 / (17.31 x 0.1586) = 0.95 < 1 OK 

See Annex C.17 Entrance pole 3.0m, closed– wood, on page 146 for the elaborate check 

 

 3m, closed - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø76x3mm 

Length  = max. 3.0m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.8b 3m  (Ned / χ ω Nrd)0.8 = (14.84 / 0.279 * 1 * 100.07)0.8 = 0.60 < 1 OK 

See Annex C.18 Entrance pole 3.0m, closed – Aluminium 76x3mm, on page 147 for the elaborate check 
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 Corner poles 

 

Load combinations Element Representative 
force 

Design value force Pag. 

CO3. Own weight + pretension + wind 
pressure 

Corner pole 2.5m 
floating 

-3.90 kN -5.85 kN (γ = 1.5) 33 

CO3. Own weight + pretension + wind 
pressure 

Corner pole 2.5m 
closed 

-5.76 kN -8.64 kN (γ = 1.5) 33 

 

User load of max. 10 kg is applied, loaded centrically. 

2.5m corner pole, floating  Ned = -5.85 + (1.35 x -0.1) = -5.99 kN 

2.5m corner pole, closed  Ned = -8.64 + (1.35 x -0.1) = -8.78 kN 

 

 

 2.5m, floating - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 65 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 2.5m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.9a 2.5m σc,0,d / (fc,0,d x kcy) = 1.81 / (17.31 x 0.1346) = 0.77 < 1 OK 

See Annex C.19 Corner pole 2.5m, floating – wood, on page 148 for the elaborate check 

 

 2.5m, floating - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø50x3mm 

Length  = max. 2.5m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.9b 2.5m  (Ned / χ ω Nrd)0.8 = (5.99 / 0.174 * 1 * 64.43)0.8 = 0.61 < 1 OK 

See Annex C.20 Corner pole 2.5m, floating – Aluminium 50x3mm, on page 149 for the elaborate check 
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 2.5m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 70 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 2.5m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.10a 2.5m σc,0,d / (fc,0,d x kcy) = 2.28 / (17.31 x 0.1551) = 0.85 < 1 OK 

See Annex C.21 Corner pole 2.5m, closed – wood, on page 150 for the elaborate check 

 

 2.5m, closed - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø50x3mm 

Length  = max. 2.5m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.10b 2.5m  (Ned / χ ω Nrd)0.8 = (8.78 / 0.174 * 1 * 64.43)0.8 = 0.82 < 1 OK 

See Annex C.22 Corner pole 2.5m, closed – Aluminium 50x3mm, on page 151 for the elaborate check 
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 Side wall poles 

 

Load combinations Element Representative 
force 

Design value force Pag. 

CO3. Own weight + pretension + wind 
pressure 

Side wall pole 2.5m 
closed 

-5.37 kN -8.06 kN (γ = 1.5) 33 

 

User load of max. 10 kg is applied, loaded centrically. 

2.5m side wall pole, closed Ned = -8.06 + (1.35 x -0.1) = -8.19 kN 

 

 2.5m, closed - Wood, Eucalyptus D35 

 

Profile  = Pole,  Ø ≈ 70 mm  

average diameter, as a minimum required at the middle of the pole 

Length  = max. 2.5m 

Quality   =  D35 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.11a 2m σc,0,d / (fc,0,d x kcy) = 2.13 / (17.31 x 0.1551) = 0.79 < 1 OK 

See Annex C.23 Side wall pole 2.5m, closed – wood, on page 152 for the elaborate check 

 

 2.5m, closed - Aluminium, 6063 T6 

 

Profile  = Pole,  Ø50x3mm 

Length  = max. 2.5m 

Quality   =  6063 T6 

 

The poles are considered as hinged poles; the buckling length is equivalent to the pole length. 

 

UC.11b 2.5m  (Ned / χ ω Nrd)0.8 = (8.19 / 0.174 * 1 * 64.43)0.8 = 0.78 < 1 OK 

See Annex C.24 Side wall pole 2.5m, closed – Aluminium 50x3mm, on page 153 for the elaborate check 
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 Guy ropes 

 

Load combination Element Representative force Design value 
force 

Pag. 

CO5. Own weight + pretension + 
wind suction – floating – full wind 
load  

Guy ropes 
floating 

short side 

9.79 kN 14.69 kN (γ = 1.5) 38 

CO3. Own weight + pretension + 
wind pressure 

Guy ropes 
floating 

long side 

6.43 kN 9.65 kN (γ = 1.5) 38 

CO5. Own weight + pretension + 
wind suction – floating – full wind 
load  

Guy ropes 
floating 

Corner* 

15.99 / 2 = 8.00 kN* 12.0 kN (γ = 1.5) 38 

CO4. Own weight + pretension + 
wind suction – floating – reduction 
0.53 

Guy ropes 
floating 

valley 

10.58 kN 15.87 kN (γ = 1.5) 38 

CO6. Own weight + pretension + 
wind suction – closed – reduction 
0.53 

Guy ropes 
closed 

9.66 kN 14.49 kN (γ = 1.5) 38 

 

* In the calculation model only 1 guy rope is modelled at the corner. In practice, two individual guy 

ropes will be necessary / used. 

 

It is possible to use either a rope or a belt. 

The 7mm guy ropes have a minimum breaking strength of 910 kg →  Frd,7mm = 2.3 kN.  

The 14mm guy ropes have a minimum breaking strength of 3640 kg →  Frd, 14mm = 11 kN 

The ropes need to be tied back, creating multiple rope sections that together will take the load. 

 

UC.12a 

Guy ropes 
floating 

short side 

7 sections 

Fd / Frd < 1 

14.69 / (7 x 2.3) = 0.91 < 1 OK 

2 sections 14.69 / (2 x 11) = 0.67 < 1 OK 

UC.12b 

Guy ropes 
floating 

long side 

4 sections 

Fd / Frd < 1 

9.65 / (4 x 2.3) = 1.05 ≈ 1 Acceptable 

1 sections 9.65 / (1 x 11) = 0.87 < 1 OK 

UC.12c 

Guy ropes 
floating 

corner 

5 sections 

Fd / Frd < 1 

12.0 / (5 x 2.3) = 1.04 ≈ 1 Acceptable 

2 sections 12.0 / (2 x 11) = 0.55 < 1 OK 

UC.12d 

Guy ropes 
floating 

valley 

7 sections 

Fd / Frd < 1 

15.87 / (7 x 2.3) = 0.99 < 1 OK 

2 sections 15.87 / (2 x 11) = 0.72 < 1 OK 

UC.12e 
Guy ropes 
closed 

7 sections 
Fd / Frd < 1 

14.49 / (7 x 2.3) = 0.90 < 1 OK 

2 sections 14.49 / (2 x 11) = 0.66 < 1 OK 

For capacity of ropes see 0, page 23 

 

It is also possible to use alternative ropes with a higher breaking strength (BLrope) and less rope 

sections (n), as long as BLrope x n ≥ 5870 kg. 

 

In case PES belts are used, a minimum breaking strengh of 3000 kg is required.  
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 Circumference rope 

 

Load combination Element Representative force Design value 
force 

Pag. 

CO5. Own weight + pretension + 
wind suction – floating – full wind 
load  

Circumference 
rope 

Floating 

9.12 kN 13.68 kN (γ = 1.5) 40 

CO4. Own weight + pretension + 
wind suction – floating – reduction 
0.53 

Circumference 
rope 

Floating 

6.42 kN 9.63 kN (γ = 1.5) 40 

CO7. Own weight + pretension + 
wind suction – closed – full wind 
load  

Circumference 
rope 

closed 

8.27 kN 12.4 kN (γ = 1.5) 40 

CO6. Own weight + pretension + 
wind suction – closed – reduction 
0.53 

Circumference 
rope 

closed 

7.43 kN 11.15 kN (γ = 1.5) 40 

 

It is possible to use either a rope or a belt. 

 

 

UC.13a 
Circumference 
rope 

2 sections Fd,red / Frd < 1 13.68 / (2 x 11) = 0.62 < 1 OK 

UC.13b 
Circumference 
rope 

1 section Fd / Frd < 1 9.63 / (1 x 11) = 0.88 < 1 OK 

UC.13a 
Circumference 
rope 

2 sections Fd,red / Frd < 1 12.4 / (2 x 11) = 0.56 < 1 OK 

UC.13b 
Circumference 
rope 

1 section Fd / Frd < 1 11.15 / (1 x 11) = 1.01 ≈ 1 ACCEPTABLE 

For capacity of ropes see H.2.3, page 23 

 

 

When the tent is built for wind load up to and until 7 BFt, a 14mm rope with 1 rope section satisfies. 

 

If the tent is built for full wind load, a 14mm rope with 2 rope sections is required. 

Otherwise, a PES belt, with a minimum breaking strength of 2750 kg can be used. 

 

It is also possible to use alternative ropes with a higher breaking strength (BLrope) and less rope 

sections (n), as long as BLrope x n ≥ 4500 kg  (for ropes sections ≥ 14mm). 
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 Storm belts  

 

 

Load combination Element Representative 
force 

Design value 
force 

Pag. 

CO5. Own weight + pretension + 
wind suction – floating – full wind 
load 

Storm belt 
floating 

14.98 kN 22.47 kN (γ = 1.5) 41 

 

Belts are PES belts with a minimum breaking strength of 5000kg. 

 

UC.14 Storm belt Fd / Frd < 1 24.47 / 25 = 0.98 < 1.0 OK 

For capacity of belts see H.2.2, page 22 
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H.8. Safety against overturning, sliding and uplifting 

 

The calculations in this chapter provides a guideline for dense cohesion less soil, in case no anchor tests have 

been performed. Anchor tests on location can show that a different amount of anchors or different size of anchors 

have sufficient capacity for the specific soil conditions. (see paragraph 0) 

 Anchor capacity 

 

         

 

 

 

figure 8. Taken from from NEN-EN 13782: Figures 4 & 5, table 5  

 

Anchors of Ø35mm are used, taking into account an effective length of at least 1200 mm.  

 

If multiple anchors are placed at the same location, the anchors need to be at least 5x Ø apart to 

exploit the full capacity of the anchors. 

 

Anchor capacity for anchors based in dense cohesion less soil (sandy soil) 

 

  Ø35 x 1200 mm 

Angle β ≥ 45 

Effective length anchor l’ 120 cm 

Diameter anchor d 3.5 cm 

Anchor capacity* Zd 7.14 kN 

 

*Calculated under the assumption the anchor is based in dense cohesion less soil. 
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 Required anchor pins 

 Floating 

H.8.2.1.1. Reduced wind pressure 

 

Load combination Element Representative force Design value force Pag. 

CO4: Wind suction – floating – 
reduction 0.53 

Guy ropes  
short side 

6.44 kN 7.73 kN (y=1.2) 111 

CO4: Wind suction – floating – 
reduction 0.53 

Guy ropes  
long side 

3.48 kN 4.18 kN (y=1.2) 111 

CO4: Wind suction – floating – 
reduction 0.53 

Guy ropes 
corner 

11.27 kN* 13.52 kN (y=1.2) 111 

CO4: Wind suction – floating – 
reduction 0.53 

Guy ropes 
valley 

10.58 kN 12.70 kN (y=1.2) 111 

 

Anchoring – dense cohesion less soil 

Guy ropes - short side 2x Ø35 x 1200 mm Fd / Frd  = 7.73 / (2 x 7.14) = 0.54 < 1 OK 

Guy ropes - long side 1x Ø35 x 1200 mm Fd / Frd  = 4.18 / (1 x 7.14) = 0.59 < 1 OK 

Guy ropes – corner 2x Ø35 x 1200 mm* Fd / Frd  = 13.52 / (2 x 7.14) = 0.95 < 1 OK 

Guy ropes – valley 2x Ø35 x 1200 mm Fd / Frd = 12.70 / (2 x 7.14) = 0.89 < 1 OK 

*In the corners only 1 guy rope is modelled, however 2 will be applied in practice. Therefore, 2 guy 

ropes with 1 anchor each can be applied.  

H.8.2.1.2. Full wind pressure 

 

Load combination Element Representative force Design value force Pag. 

CO5: Wind suction – floating – 
full wind load 

Guy ropes 
short side 

9.79 kN 11.75 kN (y=1.2) 113 

CO5: Wind suction – floating – 
full wind load 

Guy ropes 
long side 

4.98 kN 5.98 kN (y=1.2) 113 

CO5: Wind suction – floating – 
full wind load 

Guy ropes 
corner 

15.99 kN* 19.19 kN (y=1.2) 113 

CO5: Wind suction – floating – 
full wind load 

Guy ropes 
valley 

6.47 kN 7.76 kN (y=1.2) 113 

CO5: Wind suction – floating – 
full wind load 

Storm belts 14.98 kN 17.98 kN (y=1.2) 114 

 

Anchoring – dense cohesion less soil 

Guy ropes – short side 2x Ø35 x 1200 mm Fd / Frd  = 11.75 / (2 x 7.14) = 0.82 < 1 OK 

Guy ropes – long side 1x Ø35 x 1200 mm Fd / Frd  = 5.98 / (1 x 7.14) = 0.84 < 1 OK 

Guy ropes – corner 3x Ø35 x 1200 mm* Fd / Frd  = 19.19 / (3 x 7.14) = 0.90 < 1 OK 

Guy ropes – valley 2x Ø35 x 1200 mm Fd / Frd = 7.76 / (2 x 7.14) = 0.54 < 1 OK 

Storm belts 3x Ø35 x 1200 mm Fd / Frd  = 17.98 / (3 x 7.14) = 0.84 < 1 OK 

*In the corners only 1 guy rope is modelled, however 2 will be applied in practice. Therefore, 2 guy 

ropes with 2 anchors each can be applied.  
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 Closed 

H.8.2.2.1. Reduced wind pressure 

 

Load combination Element Representative force Design value force Pag. 

CO6: Wind suction – closed – 
reduction 0.53 

Guy ropes 9.66 kN 11.60 kN (y=1.2) 125 

CO6: Wind suction – closed – 
reduction 0.53 

Ground point 

Corner front 
 12.73 kN (y=1.2)* 172 

CO6: Wind suction – closed – 
reduction 0.53 

Ground point 

Corner back 
 4.25 kN (y=1.2)* 173 

CO6: Wind suction – closed – 
reduction 0.53 

Ground points 

Short side 
 6.72 kN (y=1.2)* 176 

CO6: Wind suction – closed – 
reduction 0.53 

Ground points 

Long side 
 3.31 kN (y=1.2)* 178 

 

 

Anchoring – dense cohesion less soil 

Guy ropes 2x Ø35 x 1200 mm Fd / Frd  = 11.60 / (2 x 7.14) = 0.81 < 1 OK 

Ground point 

Corner front 
2x Ø35 x 1200 mm Fd / Frd  = 12.73 / (2 x 7.14) = 0.89 < 1 OK 

Ground point  

Corner back 
1x Ø35 x 1200 mm Fd / Frd = 4.25 / (1 x 7.14) = 0.60 < 1 OK 

Ground points 

Short side 
1x Ø35 x 1200 mm Fd / Frd  = 6.72 / (1 x 6.99) = 0.96 < 1 OK 

Ground points 

Long side 
1x Ø35 x 1200 mm Fd / Frd  = 3.31 / (1 x 6.56) = 0.50 < 1 OK 

 

*  0 shows the acting forces and the verification of the anchoring for the ground points and stormbelts 
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H.8.2.2.2. Full wind pressure 

 

Load combination Element Representative force Design value force Pag. 

CO7: Wind suction – closed – 
full wind load 

Guy ropes 6.03 kN 7.24 kN (y=1.2)* 128 

CO7: Wind suction – closed – 
full wind load 

Ground point 

Corner front 
 14.53 kN (y=1.2)* 172 

CO7: Wind suction – closed – 
full wind load 

Ground point 

Corner back 
 6.57 kN (y=1.2)* 173 

CO7: Wind suction – closed – 
full wind load 

Ground points 

Short side 
 5.81 kN (y=1.2)* 174 

CO7: Wind suction – closed – 
full wind load 

Ground points 

Long side 
 4.15 kN (y=1.2)* 176 

CO7: Wind suction – closed – 
full wind load 

Storm belts 

Width direction 
 14.69 kN (y=1.2)* 178 

CO7: Wind suction – closed – 
full wind load 

Storm belts 

Length direction 
 17.35 kN (y=1.2)* 180 

 

*  0 shows the acting forces and the verification of the anchoring for the ground points and stormbelts 

 

Anchoring – dense cohesion less soil 

Guy ropes 1x Ø35 x 1200 mm Fd / Frd  = 7.24 / (1 x 7.14) = 1.01 ≈ 1 Acceptable 

Ground point 

Corner front 
2x Ø35 x 1200 mm Fd / Frd  = 14.53 / (2 x 7.14) = 1.02 ≈ 1 Acceptable 

Ground point  

Corner back 
1x Ø35 x 1200 mm Fd / Frd = 6.57 / (1 x 7.14) = 0.92 < 1 OK 

Ground points 

Short side 
1x Ø35 x 1200 mm Fd / Frd  = 5.81 / (1 x 6.61) = 0.88 < 1 OK 

Ground points 

Long side 
1x Ø35 x 1200 mm Fd / Frd  = 4.15 / (1 x 6.33) = 0.66 < 1 OK 

Storm belts 

Width direction 
2x Ø35 x 1200 mm Fd / Frd  = 14.69 / (2 x 7.14) = 1.03 ≈ 1 Acceptable 

Storm belts 

Length direction 
3x Ø35 x 1200 mm Fd / Frd  = 17.35 / (3 x 7.01) = 0.82 < 1 OK 
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 Anchor tests according to BS-EN 13782 

 

It is advised to perform anchor test on location when there is a reason to doubt the “pull-out force” of 

the anchors, which could be when ground conditions differ from dense, non-cohesive soil. 

 

Anchor tests should be carried out according to the following procedure: 

Three anchors spread throughout the terrain should be put perpendicular into the ground. The anchors 

should be pulled out with the aid of a spring balance in the direction of the force acting on the anchor. 

The lowest of the three measured values should be used. 

 

A safety factor of v = 1.6 regarding ultimate limit load is to apply for the lowest test value in order to 

determine the load bearing capacity in subsequent calculation. The load bearing capacity determined 

in this manner shall not result in anchor movement which would result in stresses, deformations or 

instability inadmissible for the structure. 

If the foundation conditions are comparable, test loadings carried out in another location may be 

adduced for substantiation purposes. 

 

For example: 

Force in belts: Frep = 16.2 kN 

Fsdbelt = 1.2 x Frep = 1.2 x 16.2 = 19.4 kN 

 

The partial safety factor γ = 1.6 is applied on the ultimate limit load: 

Zu,d,test > 1.6 x Fsd = 1.6 x 19.4 =31.1 kN 

 

If for example the anchor test point out there has a minimal anchor capacity of 16 kN (1600 kg), then 2 

anchors are needed: 2x16 = 32 kN > Zu,d,test 
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 Material specifications 

 

Membrane – Contour 3xl FR– Technical data 
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Membrane – Contour 3xl FR – Fire certificate 
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Membrane – Contour 3xl FR – Biaxial test 

 

Membrane – Contour X FR – Flex matte coated – Technical data 
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Membrane – Contour X FR – Flex matte coated – Fire certificate 
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Membrane – Contour X FR – Flex matte coated – Biaxial test
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Material certificate – Ropes 14mm and 7mm 
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Annex A. Software input (load cases) 

Annex A.1. 20x15m - floating 

Annex A.1.1.  Own weight + pretension 
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Annex A.1.2.  Own weight + pretension + conventional / snow 
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Annex A.1.3. Own weight + pretension + wind pressure 
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Annex A.1.4.  Own weight + pretension + wind suction – floating – reduction 0.53 
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Annex A.1.5.  Own weight + pretension + wind suction – floating – full wind load 
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Annex A.2. 20x15m - closed 

Annex A.2.1.  Own weight + pretension 
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Annex A.2.2.  Own weight + pretension + conventional / snow 
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Annex A.2.3. Own weight + pretension + wind pressure 
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Annex A.2.4.  Own weight + pretension + wind suction – closed – reduction 0.53 
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Annex A.2.5.  Own weight + pretension + wind suction – closed – full wind load 
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Annex B. Results per load combination 

Annex B.1. 20x15m - floating  

Annex B.1.1.  CO1 Own weight + Pretension  

Annex B.1.1.1. Membrane stress (warp) 

 

Annex B.1.1.2. Membrane stress (weft) 
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Annex B.1.1.3. Membrane edge 

 

Annex B.1.1.4. Cable forces  
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Annex B.1.1.5. Strut forces 
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Annex B.1.2.  CO2 Own weight + Pretension + Conventional / snow 

Annex B.1.2.1. Membrane stress (warp) 

 

 

Annex B.1.2.2. Membrane stress (weft) 
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Annex B.1.2.3. Membrane edge 

 
 

Annex B.1.2.4. Cable forces  
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Annex B.1.2.5. Strut forces 
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Annex B.1.3.  CO3 Own weight + Pretension + Wind pressure 

Annex B.1.3.1. Membrane stress (warp) 

 

Annex B.1.3.2. Membrane stress (weft) 
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Annex B.1.3.3. Membrane edge 

 
Annex B.1.3.4. Cable forces  
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Annex B.1.3.5. Strut forces 
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Annex B.1.4.  CO4 Own weight + Pretension + Wind suction – floating – reduction 0.53 

Annex B.1.4.1. Membrane stress (warp) 

 

Annex B.1.4.2. Membrane stress (weft) 
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If the weft direction of the fabric runs along the width of the tent (vertical in the picture above), the 

capacity of the membrane is exceeded in the red colored links. However, these are local stresses near 

the edge, where multiple layers of fabric are present. Thefore, this is acceptable. 

Annex B.1.4.3. Membrane edge 
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Annex B.1.4.4. Cable forces  

 

Annex B.1.4.5. Strut forces 
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Annex B.1.5.  CO5 Own weight + Pretension + Wind suction – floating – full wind load 

Annex B.1.5.1. Membrane stress (warp) 

 

Annex B.1.5.2. Membrane stress (weft) 
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Annex B.1.5.3. Membrane edge 

 
 

Annex B.1.5.4. Cable forces  
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Annex B.1.5.5. Storm belts 

 

 

Annex B.1.5.6. Strut forces 
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Annex B.2. 20x15m - closed  

Annex B.2.1.  CO1 Own weight + Pretension  

Annex B.2.1.1. Membrane stress (warp) 

 

Annex B.2.1.2. Membrane stress (weft) 
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Annex B.2.1.3. Membrane edge 

 
Annex B.2.1.4. Cable forces  
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Annex B.2.1.5. Strut forces 
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Annex B.2.2. CO2 Own weight + Pretension + Conventional / snow 

Annex B.2.2.1. Membrane stress (warp) 

 

Annex B.2.2.2. Membrane stress (weft) 
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Annex B.2.2.3. Membrane edge 

 
Annex B.2.2.4. Cable forces  
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Annex B.2.2.5. Strut forces 
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Annex B.2.3.  CO3 Own weight + Pretension + Wind pressure 

Annex B.2.3.1. Membrane stress (warp) 

 

Annex B.2.3.2. Membrane stress (weft) 
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The capacity of the membrane is theoretically exceeded in the red colored links. However these are 

local stresses that occur due to the way the poletops are modelled. The stresses in these links may be 

averaged with the other poletop links to compensate for the modelling. With the averaged stresses the 

membrane will not burst.  

 

Annex B.2.3.3. Membrane edge 
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Annex B.2.3.4. Cable forces  

 

 

Annex B.2.3.5. Strut forces 
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Annex B.2.4.  CO6 Own weight + Pretension + Wind suction – closed – reduction 0.53 

Annex B.2.4.1. Membrane stress (warp) 

 

The warp and weft direction of the membrane must be fixed (warp direction along the length of the 

tent). The membrane stresses are exceeded in the red colored links. However, these are local 

stresses near the edge, where multiple layers of fabric are present. Therefore, this is acceptable. 

 

Annex B.2.4.2. Membrane stress (weft) 

 

The membrane capacity in weft direction is locally exceeded near the edge. Because multiple layers of 

fabric are present here, this is acceptable. 
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Annex B.2.4.3. Membrane edge 

 
Annex B.2.4.4. Cable forces  
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Annex B.2.4.5. Strut forces 
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Annex B.2.5. CO7 Own weight + Pretension + Wind suction – closed – full wind load 

Annex B.2.5.1. Membrane stress (warp) 

 

The warp and weft direction of the membrane must be fixed (warp direction along the length of the 

tent). The membrane stresses are exceeded in the red colored links. However, these are local 

stresses near the edge, where multiple layers of fabric are present. Therefore, this is acceptable. 

 

Annex B.2.5.2. Membrane stress (weft) 
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Annex B.2.5.3. Membrane edge 

 
Annex B.2.5.4. Cable forces  
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Annex B.2.5.5. Storm belts 

 

Annex B.2.5.6. Strut forces 
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Annex C. Member checks 

Annex C.1. Center pole 5.5m, floating – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 120 mm   

          

Length (buckling) lbuc;y 5.5 m   

Effective area A 11309.73355 mm2   

Moment of innertia Iy 10178760.2 mm4   

Elastic modules Wel;y 169646.0033 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 30.0 mm   

Slenderness y 183.3     

Relative slenderness rely 3.13   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 5.68   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.0960   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 16.60 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.47 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.88   NEN-EN 1995-1-1:2005 equ. 6.23 

 

  



 

                     20x15m Stretchtent  .  21.03.00226.1  .  26.03.2021 131 

 

Annex C.2. Center pole 5.0m*, floating – aluminium 90x3mm 
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Annex C.3. Center pole 5.0m*, floating – aluminium 76x5mm 
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Annex C.4. Center pole 5.0m, floating – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 110 mm   

          

Length (buckling) lbuc;y 5 m   

Effective area A 9503.317777 mm2   

Moment of innertia Iy 7186884.069 mm4   

Elastic modules Wel;y 130670.6194 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 27.5 mm   

Slenderness y 181.8     

Relative slenderness rely 3.10   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 5.59   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.0976   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 14.40 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.52 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.90   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.5. Center pole 5.0m, floating – aluminium 90x3mm 
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Annex C.6. Center pole 5.0m, floating – aluminium 76x4mm 
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Annex C.7. Center pole 5.5m, closed – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 110 mm   

          

Length (buckling) lbuc;y 5.5 m   

Effective area A 9503.317777 mm2   

Moment of innertia Iy 7186884.069 mm4   

Elastic modules Wel;y 130670.6194 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 27.5 mm   

Slenderness y 200.0     

Relative slenderness rely 3.41   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 6.63   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.08115   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 11.30 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.19 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.85   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.8. Center pole 5.5m, closed – aluminium 90x3mm 
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Annex C.9. Center pole 5.5m, closed – aluminium 76x4mm 
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Annex C.10. Center pole 5.0m, closed – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 110 mm   

          

Length (buckling) lbuc;y 5 m   

Effective area A 9503.317777 mm2   

Moment of innertia Iy 7186884.069 mm4   

Elastic modules Wel;y 130670.6194 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 27.5 mm   

Slenderness y 181.8     

Relative slenderness rely 3.10   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 5.59   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.09760   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 12.70 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.34 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.79   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.11. Center pole 5.0m, closed – Aluminium 90x3mm 
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Annex C.12. Center pole 5.0m, closed – Aluminium 76x4mm 
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Annex C.13. Center pole 4.0m, closed – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 85 mm   

          

Length (buckling) lbuc;y 4 m   

Effective area A 5674.501731 mm2   

Moment of innertia Iy 2562392.188 mm4   

Elastic modules Wel;y 60291.58089 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 21.3 mm   

Slenderness y 188.2     

Relative slenderness rely 3.21   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 5.95   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.0913   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 8.30 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.46 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.93   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.14. Center pole 4.0m, closed – Aluminium 76x4mm 
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Annex C.15. Entrance pole 3.0m, floating– wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 85 mm   

          

Length (buckling) lbuc;y 3 m   

Effective area A 5674.501731 mm2   

Moment of innertia Iy 2562392.188 mm4   

Elastic modules Wel;y 60291.58089 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 21.3 mm   

Slenderness y 141.2     

Relative slenderness rely 2.41   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 3.61   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.15862   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 13.34 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 2.35 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.86   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.16. Entrance pole 3.0m, floating – Aluminium 76x3mm 
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Annex C.17. Entrance pole 3.0m, closed– wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 85 mm   

          

Length (buckling) lbuc;y 3 m   

Effective area A 5674.501731 mm2   

Moment of innertia Iy 2562392.188 mm4   

Elastic modules Wel;y 60291.58089 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 21.3 mm   

Slenderness y 141.2     

Relative slenderness rely 2.41   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 3.61   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.15862   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 14.84 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 2.62 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.95   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.18. Entrance pole 3.0m, closed – Aluminium 76x3mm 
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Annex C.19. Corner pole 2.5m, floating – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 65 mm   

          

Length (buckling) lbuc;y 2.5 m   

Effective area A 3318.30724 mm2   

Moment of innertia Iy 876240.5057 mm4   

Elastic modules Wel;y 26961.24633 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 16.3 mm   

Slenderness y 153.8     

Relative slenderness rely 2.63   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 4.18   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.1346   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 5.99 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 1.81 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.77   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.20. Corner pole 2.5m, floating – Aluminium 50x3mm 
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Annex C.21. Corner pole 2.5m, closed – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 70 mm   

          

Length (buckling) lbuc;y 2.5 m   

Effective area A 3848.451001 mm2   

Moment of innertia Iy 1178588.119 mm4   

Elastic modules Wel;y 33673.94626 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 17.5 mm   

Slenderness y 142.9     

Relative slenderness rely 2.44   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 3.68   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.15509   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 8.78 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 2.28 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.85   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.22. Corner pole 2.5m, closed – Aluminium 50x3mm 
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Annex C.23. Side wall pole 2.5m, closed – wood 

Woodtype Gum pole     

Strenght type   D35     

Material factor γM 1.3   NEN-EN 1995-1-1:2005 table 2.3 

Climate class   2   NEN-EN 1995-1-1:2005 article 2.3.1.3 

Straightness factor βc 0.2   NEN-EN 1995-1-1:2005 equ. 6.29 

Diameter D 70 mm   

          

Length (buckling) lbuc;y 2.5 m   

Effective area A 3848.451001 mm2   

Moment of innertia Iy 1178588.119 mm4   

Elastic modules Wel;y 33673.94626 mm3   

Charistic pressure strenght  fc0k 25 N/mm²   

Charistic bending strenght  fc0k 35 N/mm²   

Modules of elasticity E0.05 8.7 kN/m²   

  iy 17.5 mm   

Slenderness y 142.9     

Relative slenderness rely 2.44   NEN-EN 1995-1-1:2005 equ. 6.21 

  ky 3.68   NEN-EN 1995-1-1:2005 equ. 6.21 

Buckling factor kcy 0.15509   NEN-EN 1995-1-1:2005 equ. 6.25 

     

Strenght check 

     

Pressure force Fd 8.19 kN   

Bending moment Md 0.00 kNm   

Pressure stress c0d 2.13 N/mm²   

Bending stress c0d 0.00 N/mm²   

Load duration   short   NEN-EN 1995-1-1:2005 table 2.1 

Modificationfactor kmod 0.90   NEN-EN 1995-1-1:2005 table 3.1 

Design pressure strenght  fc0d 17.31 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Design bending strenght  fm0d 24.23 N/mm² NEN-EN 1995-1-1:2005 equ. 2.14 

Strenght check   0.79   NEN-EN 1995-1-1:2005 equ. 6.23 
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Annex C.24. Side wall pole 2.5m, closed – Aluminium 50x3mm 
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Annex D. Software output (reaction forces) 

Annex D.1. Point numbers 20x15 - floating 
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Annex D.2.  Reaction forces 20x15m - floating 

Annex D.2.1.  CO1: Own weight + pretension 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 9 -6.00 -10.46 0.00 0.00 -0.77 -0.77 

Guy rope 15 0.00 -10.46 0.00 0.00 -0.65 -0.64 

Guy rope 24 12.96 -2.50 0.00 0.97 -0.01 -0.96 

Guy rope 27 -12.96 -2.50 0.00 -0.97 -0.01 -0.96 

Guy rope 32 12.96 2.50 0.00 0.97 0.01 -0.96 

Guy rope 37 6.00 10.46 0.00 0.00 0.77 -0.77 

Guy rope 43 0.00 10.46 0.00 0.00 0.65 -0.64 

Guy rope 49 -6.00 10.46 0.00 0.00 0.77 -0.77 

Guy rope 54 -12.96 2.50 0.00 -0.97 0.01 -0.96 

Guy rope 21 6.00 -10.46 0.00 0.00 -0.77 -0.77 

Guy rope (corner) 99000026 -10.00 -7.50 0.00 -1.43 -1.60 -2.28 

Guy rope (corner) 99000027 -10.00 7.50 0.00 -1.43 1.60 -2.28 

Guy rope (corner) 99000028 10.00 7.50 0.00 1.43 1.60 -2.28 

Guy rope (corner) 99000029 10.00 -7.50 0.00 1.43 -1.60 -2.28 

Guy rope (valley) 199000003 -3.01 8.73 0.00 0.00 0.77 -1.11 

Guy rope (valley) 199000005 3.01 8.73 0.00 0.00 0.77 -1.11 

Guy rope (valley) 199000012 3.01 -8.73 0.00 0.00 -0.77 -1.11 

Guy rope (valley) 199000014 -3.01 -8.73 0.00 0.00 -0.77 -1.11 

Center pole 5.5m 1 0.00 0.00 0.00 0.00 0.00 1.52 

Center pole 5.0m 3 -5.00 0.00 0.00 0.01 0.00 1.34 

Center pole 5.0m 5 5.00 0.00 0.00 -0.01 0.00 1.34 

Corner pole 2.5m 28 8.59 -6.09 0.00 0.13 -0.12 0.94 

Corner pole 2.5m 30 -8.59 -6.09 0.00 -0.13 -0.12 0.94 

Corner pole 2.5m 35 8.59 6.09 0.00 0.13 0.12 0.94 

Corner pole 2.5m 52 -8.59 6.09 0.00 -0.13 0.12 0.94 

Entrance pole 3.0m 8 -6.00 -7.00 0.00 0.00 -0.29 1.92 

Entrance pole 3.0m 14 0.00 -7.00 0.00 0.00 -0.24 1.53 

Entrance pole 3.0m 23 9.50 -2.50 0.00 0.23 0.01 1.59 

Entrance pole 3.0m 26 -9.50 -2.50 0.00 -0.23 0.01 1.59 

Entrance pole 3.0m 34 9.50 2.50 0.00 0.23 -0.01 1.59 

Entrance pole 3.0m 39 6.00 7.00 0.00 0.00 0.29 1.92 

Entrance pole 3.0m 45 0.00 7.00 0.00 0.00 0.24 1.53 

Entrance pole 3.0m 51 -6.00 7.00 0.00 0.00 0.29 1.92 

Entrance pole 3.0m 56 -9.50 2.50 0.00 -0.23 -0.01 1.59 

Entrance pole 3.0m 20 6.00 -7.00 0.00 0.00 -0.29 1.92 
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Annex D.2.2.  CO2: Own weight + pretension + conventional / snow 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 9 -6.00 -10.46 0.00 -0.07 -2.88 -2.81 

Guy rope 15 0.00 -10.46 0.00 0.00 -3.06 -2.98 

Guy rope 24 12.96 -2.50 0.00 2.93 -0.04 -2.84 

Guy rope 27 -12.96 -2.50 0.00 -2.93 -0.04 -2.84 

Guy rope 32 12.96 2.50 0.00 2.93 0.04 -2.84 

Guy rope 37 6.00 10.46 0.00 0.07 2.88 -2.81 

Guy rope 43 0.00 10.46 0.00 0.00 3.06 -2.98 

Guy rope 49 -6.00 10.46 0.00 -0.07 2.88 -2.81 

Guy rope 54 -12.96 2.50 0.00 -2.93 0.04 -2.84 

Guy rope 21 6.00 -10.46 0.00 0.07 -2.88 -2.81 

Guy rope (corner) 99000026 -10.00 -7.50 0.00 -3.38 -3.43 -5.11 

Guy rope (corner) 99000027 -10.00 7.50 0.00 -3.38 3.43 -5.11 

Guy rope (corner) 99000028 10.00 7.50 0.00 3.38 3.43 -5.11 

Guy rope (corner) 99000029 10.00 -7.50 0.00 3.38 -3.43 -5.11 

Guy rope (valley) 199000003 -3.01 8.73 0.00 -0.03 1.51 -2.02 

Guy rope (valley) 199000005 3.01 8.73 0.00 0.03 1.51 -2.02 

Guy rope (valley) 199000012 3.01 -8.73 0.00 0.03 -1.51 -2.02 

Guy rope (valley) 199000014 -3.01 -8.73 0.00 -0.03 -1.51 -2.02 

Center pole 5.5m 1 0.00 0.00 0.00 0.00 0.00 8.16 

Center pole 5.0m 3 -5.00 0.00 0.00 0.12 0.00 6.97 

Center pole 5.0m 5 5.00 0.00 0.00 -0.12 0.00 6.97 

Corner pole 2.5m 28 8.59 -6.09 0.00 0.29 -0.33 2.61 

Corner pole 2.5m 30 -8.59 -6.09 0.00 -0.29 -0.33 2.61 

Corner pole 2.5m 35 8.59 6.09 0.00 0.29 0.33 2.61 

Corner pole 2.5m 52 -8.59 6.09 0.00 -0.29 0.33 2.61 

Entrance pole 3.0m 8 -6.00 -7.00 0.00 0.16 -0.84 6.15 

Entrance pole 3.0m 14 0.00 -7.00 0.00 0.00 -0.79 5.75 

Entrance pole 3.0m 23 9.50 -2.50 0.00 0.64 0.07 4.78 

Entrance pole 3.0m 26 -9.50 -2.50 0.00 -0.64 0.07 4.78 

Entrance pole 3.0m 34 9.50 2.50 0.00 0.64 -0.07 4.78 

Entrance pole 3.0m 39 6.00 7.00 0.00 -0.16 0.84 6.15 

Entrance pole 3.0m 45 0.00 7.00 0.00 0.00 0.79 5.75 

Entrance pole 3.0m 51 -6.00 7.00 0.00 0.16 0.84 6.15 

Entrance pole 3.0m 56 -9.50 2.50 0.00 -0.64 -0.07 4.78 

Entrance pole 3.0m 20 6.00 -7.00 0.00 -0.16 -0.84 6.15 
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Annex D.2.3.  CO3: Own weight + pretension + wind pressure 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 9 -6.00 -10.46 0.00 -0.16 -4.13 -3.99 

Guy rope 15 0.00 -10.46 0.00 0.00 -4.63 -4.47 

Guy rope 24 12.96 -2.50 0.00 4.26 -0.07 -4.10 

Guy rope 27 -12.96 -2.50 0.00 -4.26 -0.07 -4.10 

Guy rope 32 12.96 2.50 0.00 4.26 0.07 -4.10 

Guy rope 37 6.00 10.46 0.00 0.16 4.13 -3.99 

Guy rope 43 0.00 10.46 0.00 0.00 4.63 -4.47 

Guy rope 49 -6.00 10.46 0.00 -0.16 4.13 -3.99 

Guy rope 54 -12.96 2.50 0.00 -4.26 0.07 -4.10 

Guy rope 21 6.00 -10.46 0.00 0.16 -4.13 -3.99 

Guy rope (corner) 99000026 -10.00 -7.50 0.00 -4.86 -4.72 -7.11 

Guy rope (corner) 99000027 -10.00 7.50 0.00 -4.86 4.71 -7.11 

Guy rope (corner) 99000028 10.00 7.50 0.00 4.86 4.71 -7.11 

Guy rope (corner) 99000029 10.00 -7.50 0.00 4.86 -4.71 -7.11 

Guy rope (valley) 199000003 -3.01 8.73 0.00 -0.07 2.21 -2.75 

Guy rope (valley) 199000005 3.01 8.73 0.00 0.08 2.21 -2.75 

Guy rope (valley) 199000012 3.01 -8.73 0.00 0.07 -2.21 -2.75 

Guy rope (valley) 199000014 -3.01 -8.73 0.00 -0.08 -2.21 -2.75 

Center pole 5.5m 1 0.00 0.00 0.00 0.00 0.00 11.05 

Center pole 5.0m 3 -5.00 0.00 0.00 0.26 0.00 9.55 

Center pole 5.0m 5 5.00 0.00 0.00 -0.26 0.00 9.55 

Corner pole 2.5m 28 8.59 -6.09 0.00 0.38 -0.49 3.87 

Corner pole 2.5m 30 -8.59 -6.09 0.00 -0.38 -0.49 3.87 

Corner pole 2.5m 35 8.59 6.09 0.00 0.38 0.49 3.87 

Corner pole 2.5m 52 -8.59 6.09 0.00 -0.38 0.49 3.87 

Entrance pole 3.0m 8 -6.00 -7.00 0.00 0.36 -1.11 8.76 

Entrance pole 3.0m 14 0.00 -7.00 0.00 0.00 -1.07 8.58 

Entrance pole 3.0m 23 9.50 -2.50 0.00 0.84 0.11 6.81 

Entrance pole 3.0m 26 -9.50 -2.50 0.00 -0.84 0.11 6.81 

Entrance pole 3.0m 34 9.50 2.50 0.00 0.84 -0.11 6.81 

Entrance pole 3.0m 39 6.00 7.00 0.00 -0.36 1.11 8.76 

Entrance pole 3.0m 45 0.00 7.00 0.00 0.00 1.07 8.58 

Entrance pole 3.0m 51 -6.00 7.00 0.00 0.36 1.11 8.76 

Entrance pole 3.0m 56 -9.50 2.50 0.00 -0.84 -0.11 6.81 

Entrance pole 3.0m 20 6.00 -7.00 0.00 -0.36 -1.11 8.76 
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Annex D.2.4.  CO4: Own weight + pretension + wind suction – floating – reduction 0.53 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 9 -6.00 -10.46 0.00 -0.03 -2.49 -2.43 

Guy rope 15 0.00 -10.46 0.00 0.00 -1.99 -1.96 

Guy rope 24 12.96 -2.50 0.00 4.65 0.00 -4.46 

Guy rope 27 -12.96 -2.50 0.00 -4.65 0.00 -4.46 

Guy rope 32 12.96 2.50 0.00 4.65 0.00 -4.46 

Guy rope 37 6.00 10.46 0.00 0.03 2.49 -2.43 

Guy rope 43 0.00 10.46 0.00 0.00 1.99 -1.96 

Guy rope 49 -6.00 10.46 0.00 -0.03 2.49 -2.43 

Guy rope 54 -12.96 2.50 0.00 -4.65 0.00 -4.46 

Guy rope 21 6.00 -10.46 0.00 0.03 -2.49 -2.43 

Guy rope (corner) 99000026 -10.00 -7.50 0.00 -5.53 -5.81 -7.91 

Guy rope (corner) 99000027 -10.00 7.50 0.00 -5.54 5.81 -7.91 

Guy rope (corner) 99000028 10.00 7.50 0.00 5.53 5.81 -7.91 

Guy rope (corner) 99000029 10.00 -7.50 0.00 5.53 -5.81 -7.91 

Guy rope (valley) 199000003 -3.01 8.73 0.00 -0.22 6.39 -8.42 

Guy rope (valley) 199000005 3.01 8.73 0.00 0.22 6.39 -8.42 

Guy rope (valley) 199000012 3.01 -8.73 0.00 0.22 -6.39 -8.42 

Guy rope (valley) 199000014 -3.01 -8.73 0.00 -0.22 -6.39 -8.42 

Center pole 5.5m 1 0.00 0.00 0.00 0.00 0.00 0.25 

Center pole 5.0m 3 -5.00 0.00 0.00 0.00 0.00 0.17 

Center pole 5.0m 5 5.00 0.00 0.00 0.00 0.00 0.17 

Corner pole 2.5m 28 8.59 -6.09 0.00 0.07 -0.08 0.97 

Corner pole 2.5m 30 -8.59 -6.09 0.00 -0.07 -0.08 0.97 

Corner pole 2.5m 35 8.59 6.09 0.00 0.07 0.08 0.97 

Corner pole 2.5m 52 -8.59 6.09 0.00 -0.07 0.08 0.97 

Entrance pole 3.0m 8 -6.00 -7.00 0.00 0.06 -0.72 5.16 

Entrance pole 3.0m 14 0.00 -7.00 0.00 0.00 -0.54 3.70 

Entrance pole 3.0m 23 9.50 -2.50 0.00 0.50 0.00 4.21 

Entrance pole 3.0m 26 -9.50 -2.50 0.00 -0.50 0.00 4.21 

Entrance pole 3.0m 34 9.50 2.50 0.00 0.50 0.00 4.21 

Entrance pole 3.0m 39 6.00 7.00 0.00 -0.06 0.72 5.16 

Entrance pole 3.0m 45 0.00 7.00 0.00 0.00 0.54 3.70 

Entrance pole 3.0m 51 -6.00 7.00 0.00 0.06 0.72 5.16 

Entrance pole 3.0m 56 -9.50 2.50 0.00 -0.50 0.00 4.21 

Entrance pole 3.0m 20 6.00 -7.00 0.00 -0.06 -0.72 5.16 
  



 

                     20x15m Stretchtent  .  21.03.00226.1  .  26.03.2021 159 

 

Annex D.2.5.  CO5: Own weight + pretension + wind suction – floating – full wind load 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Storm belt 199000015 -2.80 -8.73 0.00 0.28 -9.68 -11.43 

Storm belt 199000016 2.80 -8.73 0.00 -0.56 -9.54 -11.27 

Storm belt 199000017 2.80 8.73 0.00 -0.71 9.40 -11.06 

Storm belt 199000018 -2.80 8.73 0.00 0.52 9.67 -11.39 

Guy rope 9 -6.00 -10.46 0.00 -0.05 -3.55 -3.44 

Guy rope 15 0.00 -10.46 0.00 0.01 -2.53 -2.48 

Guy rope 24 12.96 -2.50 0.00 7.12 -0.02 -6.73 

Guy rope 27 -12.96 -2.50 0.00 -7.07 -0.02 -6.68 

Guy rope 32 12.96 2.50 0.00 7.11 0.02 -6.71 

Guy rope 37 6.00 10.46 0.00 0.07 3.57 -3.46 

Guy rope 43 0.00 10.46 0.00 0.00 2.52 -2.47 

Guy rope 49 -6.00 10.46 0.00 -0.06 3.55 -3.45 

Guy rope 54 -12.96 2.50 0.00 -7.08 0.01 -6.69 

Guy rope 21 6.00 -10.46 0.00 0.07 -3.57 -3.46 

Guy rope (corner) 99000026 -10.00 -7.50 0.00 -7.71 -8.11 -11.11 

Guy rope (corner) 99000027 -10.00 7.50 0.00 -7.79 8.10 -11.15 

Guy rope (corner) 99000028 10.00 7.50 0.00 7.91 8.16 -11.24 

Guy rope (corner) 99000029 10.00 -7.50 0.00 7.90 -8.17 -11.24 

Guy rope (valley) 199000003 -3.01 8.73 0.00 -0.15 3.97 -4.63 

Guy rope (valley) 199000005 3.01 8.73 0.00 0.19 4.20 -4.91 

Guy rope (valley) 199000012 3.01 -8.73 0.00 0.18 -4.06 -4.75 

Guy rope (valley) 199000014 -3.01 -8.73 0.00 -0.11 -3.96 -4.62 

Center pole 5.5m 1 0.00 0.00 0.00 0.00 0.00 0.19 

Center pole 5.0m 3 -5.00 0.00 0.00 0.00 0.00 0.04 

Center pole 5.0m 5 5.00 0.00 0.00 0.00 0.00 0.06 

Corner pole 2.5m 28 8.59 -6.09 0.00 0.04 -0.08 0.96 

Corner pole 2.5m 30 -8.59 -6.09 0.00 -0.05 -0.07 0.94 

Corner pole 2.5m 35 8.59 6.09 0.00 0.04 0.08 0.96 

Corner pole 2.5m 52 -8.59 6.09 0.00 -0.05 0.07 0.95 

Entrance pole 3.0m 8 -6.00 -7.00 0.00 0.11 -0.89 6.75 

Entrance pole 3.0m 14 0.00 -7.00 0.00 -0.02 -0.70 4.97 

Entrance pole 3.0m 23 9.50 -2.50 0.00 0.52 0.01 5.18 

Entrance pole 3.0m 26 -9.50 -2.50 0.00 -0.51 0.02 5.10 

Entrance pole 3.0m 34 9.50 2.50 0.00 0.52 -0.01 5.18 

Entrance pole 3.0m 39 6.00 7.00 0.00 -0.14 0.91 6.95 

Entrance pole 3.0m 45 0.00 7.00 0.00 -0.01 0.68 4.80 

Entrance pole 3.0m 51 -6.00 7.00 0.00 0.13 0.90 6.85 

Entrance pole 3.0m 56 -9.50 2.50 0.00 -0.51 -0.01 5.11 

Entrance pole 3.0m 20 6.00 -7.00 0.00 -0.14 -0.91 6.94 
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Annex D.3. Point numbers 20x15m – closed 
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Annex D.4.  Reaction forces 20x15m - closed 

Annex D.4.1.  CO1: Own weight + pretension 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 17 0.00 -10.46 0.00 0.00 -1.46 -1.45 

Guy rope 40 -4.00 -10.46 0.00 0.02 -1.57 -1.56 

Guy rope 43 4.00 -10.46 0.00 -0.02 -1.57 -1.56 

Center pole 5.5m 1 0.00 -2.50 0.00 0.00 0.00 1.86 

Center pole 5.0m 3 -5.00 -2.50 0.00 0.00 0.01 2.06 

Center pole 5.0m 5 5.00 -2.50 0.00 0.00 0.01 2.06 

Center pole 4.0m 34 -2.50 1.75 0.00 0.00 0.00 1.10 

Center pole 4.0m 36 2.50 1.75 0.00 0.00 0.00 1.10 

Corner pole 2.5m 7 8.00 -5.50 0.00 0.16 -0.16 1.08 

Corner pole 2.5m 9 -8.00 -5.50 0.00 -0.16 -0.16 1.09 

Corner pole 2.5m 11 8.00 5.50 0.00 0.24 0.24 1.55 

Corner pole 2.5m 13 -8.00 5.50 0.00 -0.24 0.24 1.55 

Entrance pole 3.0m 16 0.00 -7.00 0.00 0.00 -0.19 1.20 

Side wall pole 2.5m 18 8.00 -1.83 0.00 0.19 0.01 0.86 

Side wall pole 2.5m 20 -8.00 -1.83 0.00 -0.19 0.01 0.86 

Side wall pole 2.5m 22 -1.60 5.50 0.00 0.01 0.20 0.94 

Side wall pole 2.5m 24 -8.00 1.83 0.00 -0.24 0.00 1.10 

Side wall pole 2.5m 26 8.00 1.83 0.00 0.24 0.00 1.10 

Side wall pole 2.5m 28 -4.80 5.50 0.00 0.01 0.23 1.05 

Side wall pole 2.5m 30 4.80 5.50 0.00 -0.01 0.23 1.05 

Side wall pole 2.5m 32 1.60 5.50 0.00 -0.01 0.20 0.94 

Entrance pole 3.0m 39 -4.00 -7.00 0.00 -0.04 -0.42 2.60 

Entrance pole 3.0m 42 4.00 -7.00 0.00 0.04 -0.42 2.61 

Ground point (corner) 99000001 -10.00 7.50 0.00 -0.97 0.98 -0.17 

Ground point 99000002 -10.00 5.75 0.00 -0.51 0.07 -0.38 

Ground point 99000003 -10.00 4.25 0.00 -0.57 -0.13 -0.48 

Ground point 99000004 -10.00 2.75 0.00 -0.63 0.14 -0.64 

Ground point 99000005 -10.00 0.75 0.00 -0.57 -0.20 -0.63 

Ground point 99000006 -10.00 -0.75 0.00 -0.56 0.19 -0.63 

Ground point 99000007 -10.00 -2.75 0.00 -0.69 -0.07 -0.76 

Ground point 99000008 -10.00 -4.25 0.00 -0.52 -0.04 -0.52 

Ground point 99000009 -10.00 -5.75 0.00 -0.51 0.00 -0.49 

Ground point (corner) 99000010 -10.00 -7.50 0.00 -2.91 -1.73 -1.86 

Ground point (corner) 99000014 10.00 -7.50 0.00 2.91 -1.73 -1.86 

Ground point 99000015 10.00 -5.75 0.00 0.51 0.00 -0.49 

Ground point 99000016 10.00 -4.25 0.00 0.52 -0.04 -0.52 

Ground point 99000017 10.00 -2.75 0.00 0.69 -0.07 -0.76 

Ground point 99000018 10.00 -0.75 0.00 0.55 0.19 -0.63 

Ground point 99000019 10.00 0.75 0.00 0.57 -0.20 -0.63 

Ground point 99000020 10.00 2.75 0.00 0.63 0.13 -0.64 

Ground point 99000021 10.00 4.25 0.00 0.57 -0.13 -0.48 
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Ground point 99000022 10.00 5.75 0.00 0.50 0.07 -0.38 

Ground point (corner) 99000023 10.00 7.50 0.00 0.97 0.98 -0.17 

Ground point 99000024 8.25 7.50 0.00 0.06 0.49 -0.38 

Ground point 99000025 6.75 7.50 0.00 -0.08 0.55 -0.50 

Ground point 99000026 5.25 7.50 0.00 -0.18 0.45 -0.48 

Ground point 99000027 3.75 7.50 0.00 0.16 0.51 -0.55 

Ground point 99000028 2.25 7.50 0.00 -0.12 0.58 -0.65 

Ground point 99000029 0.75 7.50 0.00 0.10 0.50 -0.57 

Ground point 99000030 -0.75 7.50 0.00 -0.10 0.50 -0.57 

Ground point 99000031 -2.25 7.50 0.00 0.12 0.58 -0.65 

Ground point 99000032 -3.75 7.50 0.00 -0.16 0.51 -0.55 

Ground point 99000033 -5.25 7.50 0.00 0.18 0.45 -0.48 

Ground point 99000034 -6.75 7.50 0.00 0.08 0.55 -0.50 

Ground point 99000035 -8.25 7.50 0.00 -0.06 0.49 -0.38 
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Annex D.4.2.  CO2: Own weight + pretension + conventional  / snow 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 17 0.00 -10.46 0.00 0.00 -2.80 -2.76 

Guy rope 40 -4.00 -10.46 0.00 0.05 -2.97 -2.93 

Guy rope 43 4.00 -10.46 0.00 -0.05 -2.97 -2.93 

Center pole 5.5m 1 0.00 -2.50 0.00 0.00 -0.02 5.74 

Center pole 5.0m 3 -5.00 -2.50 0.00 0.11 0.10 6.00 

Center pole 5.0m 5 5.00 -2.50 0.00 -0.11 0.10 6.00 

Center pole 4.0m 34 -2.50 1.75 0.00 0.02 0.02 3.80 

Center pole 4.0m 36 2.50 1.75 0.00 -0.02 0.02 3.80 

Corner pole 2.5m 7 8.00 -5.50 0.00 0.33 -0.24 2.17 

Corner pole 2.5m 9 -8.00 -5.50 0.00 -0.33 -0.24 2.17 

Corner pole 2.5m 11 8.00 5.50 0.00 0.51 0.53 3.33 

Corner pole 2.5m 13 -8.00 5.50 0.00 -0.51 0.53 3.33 

Entrance pole 3.0m 16 0.00 -7.00 0.00 0.00 -0.42 2.79 

Side wall pole 2.5m 18 8.00 -1.83 0.00 0.44 0.04 2.10 

Side wall pole 2.5m 20 -8.00 -1.83 0.00 -0.44 0.04 2.10 

Side wall pole 2.5m 22 -1.60 5.50 0.00 0.03 0.51 2.43 

Side wall pole 2.5m 24 -8.00 1.83 0.00 -0.61 0.02 3.12 

Side wall pole 2.5m 26 8.00 1.83 0.00 0.61 0.02 3.11 

Side wall pole 2.5m 28 -4.80 5.50 0.00 0.05 0.60 2.81 

Side wall pole 2.5m 30 4.80 5.50 0.00 -0.05 0.60 2.81 

Side wall pole 2.5m 32 1.60 5.50 0.00 -0.03 0.51 2.43 

Entrance pole 3.0m 39 -4.00 -7.00 0.00 -0.08 -0.71 4.75 

Entrance pole 3.0m 42 4.00 -7.00 0.00 0.08 -0.71 4.75 

Ground point (corner) 99000001 -10.00 7.50 0.00 -1.31 1.41 -0.21 

Ground point 99000002 -10.00 5.75 0.00 -1.03 0.09 -0.73 

Ground point 99000003 -10.00 4.25 0.00 -0.57 -0.66 -0.42 

Ground point 99000004 -10.00 2.75 0.00 -1.13 1.62 -1.16 

Ground point 99000005 -10.00 0.75 0.00 -0.94 -1.75 -1.02 

Ground point 99000006 -10.00 -0.75 0.00 -0.64 1.25 -0.69 

Ground point 99000007 -10.00 -2.75 0.00 -1.73 -0.62 -1.73 

Ground point 99000008 -10.00 -4.25 0.00 -0.41 -0.54 -0.33 

Ground point 99000009 -10.00 -5.75 0.00 -0.68 -0.12 -0.59 

Ground point (corner) 99000010 -10.00 -7.50 0.00 -3.67 -2.12 -2.32 

Ground point (corner) 99000014 10.00 -7.50 0.00 3.67 -2.12 -2.32 

Ground point 99000015 10.00 -5.75 0.00 0.68 -0.12 -0.59 

Ground point 99000016 10.00 -4.25 0.00 0.41 -0.54 -0.33 

Ground point 99000017 10.00 -2.75 0.00 1.73 -0.61 -1.73 

Ground point 99000018 10.00 -0.75 0.00 0.64 1.24 -0.69 

Ground point 99000019 10.00 0.75 0.00 0.93 -1.75 -1.02 

Ground point 99000020 10.00 2.75 0.00 1.13 1.61 -1.16 

Ground point 99000021 10.00 4.25 0.00 0.57 -0.66 -0.42 

Ground point 99000022 10.00 5.75 0.00 1.02 0.09 -0.73 

Ground point (corner) 99000023 10.00 7.50 0.00 1.31 1.40 -0.21 
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Ground point 99000024 8.25 7.50 0.00 0.07 0.88 -0.62 

Ground point 99000025 6.75 7.50 0.00 -0.24 0.64 -0.52 

Ground point 99000026 5.25 7.50 0.00 0.36 0.96 -1.01 

Ground point 99000027 3.75 7.50 0.00 -0.13 0.76 -0.77 

Ground point 99000028 2.25 7.50 0.00 0.13 1.11 -1.17 

Ground point 99000029 0.75 7.50 0.00 -0.26 0.84 -0.89 

Ground point 99000030 -0.75 7.50 0.00 0.26 0.83 -0.89 

Ground point 99000031 -2.25 7.50 0.00 -0.13 1.11 -1.17 

Ground point 99000032 -3.75 7.50 0.00 0.13 0.76 -0.77 

Ground point 99000033 -5.25 7.50 0.00 -0.36 0.96 -1.01 

Ground point 99000034 -6.75 7.50 0.00 0.24 0.64 -0.52 

Ground point 99000035 -8.25 7.50 0.00 -0.07 0.88 -0.62 
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Annex D.4.3.  CO3: Own weight + pretension + wind pressure 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 17 0.00 -10.46 0.00 0.00 -3.78 -3.71 

Guy rope 40 -4.00 -10.46 0.00 0.08 -4.15 -4.05 

Guy rope 43 4.00 -10.46 0.00 -0.08 -4.15 -4.05 

Center pole 5.5m 1 0.00 -2.50 0.00 0.00 -0.04 7.48 

Center pole 5.0m 3 -5.00 -2.50 0.00 0.22 0.20 8.38 

Center pole 5.0m 5 5.00 -2.50 0.00 -0.22 0.20 8.39 

Center pole 4.0m 34 -2.50 1.75 0.00 0.05 0.02 5.49 

Center pole 4.0m 36 2.50 1.75 0.00 -0.05 0.01 5.49 

Corner pole 2.5m 7 8.00 -5.50 0.00 0.59 -0.25 3.74 

Corner pole 2.5m 9 -8.00 -5.50 0.00 -0.59 -0.25 3.75 

Corner pole 2.5m 11 8.00 5.50 0.00 0.85 0.88 5.65 

Corner pole 2.5m 13 -8.00 5.50 0.00 -0.85 0.88 5.66 

Entrance pole 3.0m 16 0.00 -7.00 0.00 0.00 -0.57 3.94 

Side wall pole 2.5m 18 8.00 -1.83 0.00 0.75 0.14 3.83 

Side wall pole 2.5m 20 -8.00 -1.83 0.00 -0.75 0.14 3.84 

Side wall pole 2.5m 22 -1.60 5.50 0.00 0.08 0.86 4.21 

Side wall pole 2.5m 24 -8.00 1.83 0.00 -0.97 0.01 5.29 

Side wall pole 2.5m 26 8.00 1.83 0.00 0.97 0.01 5.29 

Side wall pole 2.5m 28 -4.80 5.50 0.00 0.13 0.98 4.68 

Side wall pole 2.5m 30 4.80 5.50 0.00 -0.13 0.98 4.68 

Side wall pole 2.5m 32 1.60 5.50 0.00 -0.08 0.86 4.22 

Entrance pole 3.0m 39 -4.00 -7.00 0.00 -0.13 -0.92 6.54 

Entrance pole 3.0m 42 4.00 -7.00 0.00 0.13 -0.92 6.54 

Ground point (corner) 99000001 -10.00 7.50 0.00 -2.07 2.19 -0.33 

Ground point 99000002 -10.00 5.75 0.00 -1.90 0.20 -1.32 

Ground point 99000003 -10.00 4.25 0.00 -1.21 -0.91 -0.81 

Ground point 99000004 -10.00 2.75 0.00 -2.11 2.25 -1.95 

Ground point 99000005 -10.00 0.75 0.00 -1.90 -2.45 -1.82 

Ground point 99000006 -10.00 -0.75 0.00 -1.48 1.82 -1.38 

Ground point 99000007 -10.00 -2.75 0.00 -3.17 -1.20 -2.89 

Ground point 99000008 -10.00 -4.25 0.00 -1.03 -0.75 -0.71 

Ground point 99000009 -10.00 -5.75 0.00 -1.41 -0.24 -1.15 

Ground point (corner) 99000010 -10.00 -7.50 0.00 -4.80 -3.33 -3.08 

Ground point (corner) 99000014 10.00 -7.50 0.00 4.80 -3.33 -3.07 

Ground point 99000015 10.00 -5.75 0.00 1.41 -0.24 -1.15 

Ground point 99000016 10.00 -4.25 0.00 1.03 -0.75 -0.71 

Ground point 99000017 10.00 -2.75 0.00 3.17 -1.19 -2.89 

Ground point 99000018 10.00 -0.75 0.00 1.48 1.82 -1.38 

Ground point 99000019 10.00 0.75 0.00 1.90 -2.45 -1.82 

Ground point 99000020 10.00 2.75 0.00 2.11 2.25 -1.95 

Ground point 99000021 10.00 4.25 0.00 1.21 -0.91 -0.81 

Ground point 99000022 10.00 5.75 0.00 1.89 0.20 -1.32 

Ground point (corner) 99000023 10.00 7.50 0.00 2.07 2.19 -0.33 
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Ground point 99000024 8.25 7.50 0.00 0.18 1.67 -1.15 

Ground point 99000025 6.75 7.50 0.00 -0.34 1.28 -0.95 

Ground point 99000026 5.25 7.50 0.00 0.54 1.74 -1.67 

Ground point 99000027 3.75 7.50 0.00 -0.15 1.54 -1.39 

Ground point 99000028 2.25 7.50 0.00 0.22 2.04 -1.97 

Ground point 99000029 0.75 7.50 0.00 -0.50 1.68 -1.60 

Ground point 99000030 -0.75 7.50 0.00 0.50 1.68 -1.60 

Ground point 99000031 -2.25 7.50 0.00 -0.22 2.04 -1.97 

Ground point 99000032 -3.75 7.50 0.00 0.15 1.54 -1.39 

Ground point 99000033 -5.25 7.50 0.00 -0.53 1.74 -1.67 

Ground point 99000034 -6.75 7.50 0.00 0.34 1.28 -0.95 

Ground point 99000035 -8.25 7.50 0.00 -0.18 1.67 -1.15 
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Annex D.4.4. CO6: Own weight + pretension + wind suction – closed – reduction 0.53 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Guy rope 17 0.00 -10.46 0.00 0.00 -6.96 -6.69 

Guy rope 40 -4.00 -10.46 0.00 -0.02 -5.91 -5.71 

Guy rope 43 4.00 -10.46 0.00 0.02 -5.91 -5.71 

Center pole 5.5m 1 0.00 -2.50 0.00 0.00 0.04 1.03 

Center pole 5.0m 3 -5.00 -2.50 0.00 -0.03 0.04 1.27 

Center pole 5.0m 5 5.00 -2.50 0.00 0.03 0.04 1.27 

Center pole 4.0m 34 -2.50 1.75 0.00 0.00 0.01 0.21 

Center pole 4.0m 36 2.50 1.75 0.00 0.00 0.01 0.21 

Corner pole 2.5m 7 8.00 -5.50 0.00 0.15 -0.10 1.14 

Corner pole 2.5m 9 -8.00 -5.50 0.00 -0.15 -0.10 1.14 

Corner pole 2.5m 11 8.00 5.50 0.00 0.20 0.19 1.04 

Corner pole 2.5m 13 -8.00 5.50 0.00 -0.20 0.19 1.04 

Entrance pole 3.0m 16 0.00 -7.00 0.00 0.00 -0.30 2.54 

Side wall pole 2.5m 18 8.00 -1.83 0.00 0.11 0.03 0.43 

Side wall pole 2.5m 20 -8.00 -1.83 0.00 -0.11 0.03 0.43 

Side wall pole 2.5m 22 -1.60 5.50 0.00 0.00 0.05 0.19 

Side wall pole 2.5m 24 -8.00 1.83 0.00 -0.21 0.03 0.92 

Side wall pole 2.5m 26 8.00 1.83 0.00 0.21 0.03 0.92 

Side wall pole 2.5m 28 -4.80 5.50 0.00 0.00 0.08 0.26 

Side wall pole 2.5m 30 4.80 5.50 0.00 0.00 0.08 0.26 

Side wall pole 2.5m 32 1.60 5.50 0.00 0.00 0.05 0.19 

Entrance pole 3.0m 39 -4.00 -7.00 0.00 0.02 -0.68 5.39 

Entrance pole 3.0m 42 4.00 -7.00 0.00 -0.02 -0.68 5.39 

Ground point (corner) 99000001 -10.00 7.50 0.00 -2.36 2.53 -0.78 

Ground point 99000002 -10.00 5.75 0.00 -0.86 0.45 -0.95 

Ground point 99000003 -10.00 4.25 0.00 -4.48 2.06 -4.23 

Ground point 99000004 -10.00 2.75 0.00 -4.52 -2.90 -4.77 

Ground point 99000005 -10.00 0.75 0.00 -4.42 2.31 -5.37 

Ground point 99000006 -10.00 -0.75 0.00 -4.19 -3.09 -5.49 

Ground point 99000007 -10.00 -2.75 0.00 -1.50 1.36 -2.66 

Ground point 99000008 -10.00 -4.25 0.00 -4.45 0.42 -5.57 

Ground point 99000009 -10.00 -5.75 0.00 -2.74 -0.98 -3.28 

Ground point (corner) 99000010 -10.00 -7.50 0.00 -6.80 -6.24 -5.22 

Ground point (corner) 99000014 10.00 -7.50 0.00 6.81 -6.24 -5.22 

Ground point 99000015 10.00 -5.75 0.00 2.74 -0.98 -3.27 

Ground point 99000016 10.00 -4.25 0.00 4.46 0.42 -5.58 

Ground point 99000017 10.00 -2.75 0.00 1.50 1.37 -2.65 

Ground point 99000018 10.00 -0.75 0.00 4.19 -3.09 -5.49 

Ground point 99000019 10.00 0.75 0.00 4.42 2.31 -5.37 

Ground point 99000020 10.00 2.75 0.00 4.52 -2.90 -4.77 

Ground point 99000021 10.00 4.25 0.00 4.48 2.06 -4.23 

Ground point 99000022 10.00 5.75 0.00 0.86 0.46 -0.95 

Ground point (corner) 99000023 10.00 7.50 0.00 2.35 2.52 -0.78 
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Ground point 99000024 8.25 7.50 0.00 -0.21 0.52 -0.71 

Ground point 99000025 6.75 7.50 0.00 0.78 1.43 -2.35 

Ground point 99000026 5.25 7.50 0.00 -1.44 0.69 -1.45 

Ground point 99000027 3.75 7.50 0.00 1.48 1.47 -2.89 

Ground point 99000028 2.25 7.50 0.00 -1.66 1.13 -2.44 

Ground point 99000029 0.75 7.50 0.00 1.89 1.52 -3.07 

Ground point 99000030 -0.75 7.50 0.00 -1.89 1.53 -3.07 

Ground point 99000031 -2.25 7.50 0.00 1.66 1.13 -2.44 

Ground point 99000032 -3.75 7.50 0.00 -1.47 1.47 -2.89 

Ground point 99000033 -5.25 7.50 0.00 1.44 0.68 -1.45 

Ground point 99000034 -6.75 7.50 0.00 -0.79 1.43 -2.35 

Ground point 99000035 -8.25 7.50 0.00 0.23 0.52 -0.71 
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Annex D.4.5. CO7: Own weight + pretension + wind suction – closed – full wind load 

Att Node Koor X Koor Y Koor Z Fx Fy Fz 

Storm belt 99000053 -3.90 -10.46 0.00 0.13 -8.82 -8.49 

Storm belt 99000054 3.90 -10.46 0.00 -0.13 -8.70 -8.36 

Storm belt 99000055 -10.00 -4.48 0.00 -8.97 1.12 -9.62 

Storm belt 99000056 -10.00 -0.08 0.00 -9.90 -1.31 -10.45 

Storm belt 99000057 10.00 -0.08 0.00 9.52 -3.87 -9.94 

Storm belt 99000060 10.00 -4.48 0.00 9.34 3.36 -9.95 

Storm belt 99000061 -10.00 3.48 0.00 -9.71 -1.21 -7.94 

Storm belt 99000062 10.00 3.48 0.00 9.73 -0.22 -7.94 

Storm belt 99000063 -3.50 7.50 0.00 0.47 3.70 -5.21 

Storm belt 99000064 3.50 7.50 0.00 -1.09 3.48 -4.92 

Storm belt 99000065 -0.25 7.50 0.00 -0.64 3.55 -4.85 

Storm belt 99000066 0.25 7.50 0.00 -0.34 3.40 -4.65 

Storm belt 99000067 0.10 -10.46 0.00 -0.22 -6.54 -6.14 

Storm belt 99000068 -0.10 -10.46 0.00 0.20 -6.31 -5.94 

Guy rope 17 0.00 -10.46 0.00 0.00 -4.31 -4.21 

Guy rope 40 -4.00 -10.46 0.00 0.03 -4.31 -4.21 

Guy rope 43 4.00 -10.46 0.00 -0.03 -4.29 -4.19 

Center pole 5.5m 1 0.00 -2.50 0.00 0.00 0.05 2.45 

Center pole 5.0m 3 -5.00 -2.50 0.00 -0.04 0.04 1.47 

Center pole 5.0m 5 5.00 -2.50 0.00 0.04 0.04 1.49 

Center pole 4.0m 34 -2.50 1.75 0.00 0.00 0.01 0.31 

Center pole 4.0m 36 2.50 1.75 0.00 0.00 0.01 0.32 

Corner pole 2.5m 7 8.00 -5.50 0.00 0.16 -0.07 1.05 

Corner pole 2.5m 9 -8.00 -5.50 0.00 -0.16 -0.07 1.05 

Corner pole 2.5m 11 8.00 5.50 0.00 0.24 0.23 1.29 

Corner pole 2.5m 13 -8.00 5.50 0.00 -0.24 0.23 1.29 

Entrance pole 3.0m 16 0.00 -7.00 0.00 0.01 -0.90 6.38 

Side wall pole 2.5m 18 8.00 -1.83 0.00 0.09 0.02 0.34 

Side wall pole 2.5m 20 -8.00 -1.83 0.00 -0.09 0.02 0.34 

Side wall pole 2.5m 22 -1.60 5.50 0.00 0.01 0.11 0.41 

Side wall pole 2.5m 24 -8.00 1.83 0.00 -0.22 0.02 0.93 

Side wall pole 2.5m 26 8.00 1.83 0.00 0.22 0.02 0.94 

Side wall pole 2.5m 28 -4.80 5.50 0.00 0.00 0.14 0.50 

Side wall pole 2.5m 30 4.80 5.50 0.00 -0.01 0.14 0.51 

Side wall pole 2.5m 32 1.60 5.50 0.00 -0.01 0.11 0.42 

Entrance pole 3.0m 39 -4.00 -7.00 0.00 -0.06 -1.36 9.71 

Entrance pole 3.0m 42 4.00 -7.00 0.00 0.07 -1.34 9.57 

Ground point (corner) 99000001 -10.00 7.50 0.00 -3.77 3.73 -1.37 

Ground point 99000002 -10.00 5.75 0.00 -1.09 0.00 -1.37 

Ground point 99000003 -10.00 4.25 0.00 -3.03 -0.30 -3.27 

Ground point 99000004 -10.00 2.75 0.00 -3.52 -0.72 -4.31 

Ground point 99000005 -10.00 0.75 0.00 -3.00 0.09 -4.19 

Ground point 99000006 -10.00 -0.75 0.00 -3.22 -0.65 -4.94 
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Ground point 99000007 -10.00 -2.75 0.00 -1.84 1.43 -4.03 

Ground point 99000008 -10.00 -4.25 0.00 -2.78 -2.61 -3.79 

Ground point 99000009 -10.00 -5.75 0.00 -2.28 0.99 -3.21 

Ground point (corner) 99000010 -10.00 -7.50 0.00 -7.20 -7.41 -6.31 

Ground point (corner) 99000014 10.00 -7.50 0.00 7.12 -7.36 -6.25 

Ground point 99000015 10.00 -5.75 0.00 2.35 0.53 -3.26 

Ground point 99000016 10.00 -4.25 0.00 2.37 -4.36 -3.42 

Ground point 99000017 10.00 -2.75 0.00 1.87 1.37 -4.11 

Ground point 99000018 10.00 -0.75 0.00 3.21 0.04 -5.04 

Ground point 99000019 10.00 0.75 0.00 3.40 1.81 -4.56 

Ground point 99000020 10.00 2.75 0.00 3.63 -1.11 -4.36 

Ground point 99000021 10.00 4.25 0.00 2.94 -0.78 -3.23 

Ground point 99000022 10.00 5.75 0.00 1.10 0.01 -1.38 

Ground point (corner) 99000023 10.00 7.50 0.00 3.76 3.72 -1.36 

Ground point 99000024 8.25 7.50 0.00 -0.31 1.03 -1.44 

Ground point 99000025 6.75 7.50 0.00 0.97 2.51 -4.10 

Ground point 99000026 5.25 7.50 0.00 -2.43 1.25 -2.62 

Ground point 99000027 3.75 7.50 0.00 2.35 1.67 -2.77 

Ground point 99000028 2.25 7.50 0.00 -1.31 1.58 -3.33 

Ground point 99000029 0.75 7.50 0.00 0.56 1.32 -2.47 

Ground point 99000030 -0.75 7.50 0.00 0.35 1.11 -2.24 

Ground point 99000031 -2.25 7.50 0.00 1.31 1.57 -3.33 

Ground point 99000032 -3.75 7.50 0.00 -1.69 1.50 -2.53 

Ground point 99000033 -5.25 7.50 0.00 2.41 1.25 -2.63 

Ground point 99000034 -6.75 7.50 0.00 -0.97 2.50 -4.09 

Ground point 99000035 -8.25 7.50 0.00 0.33 1.03 -1.44 
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Annex E. Anchoring of ground points and stormbelts 

 

Explanation of abbreviations: 

Fx, Fy and Fz  Reaction forces for x-, y- and z-direction 

Fh,d   Force acting horizontally at the anchor  1.2 x √(Fx2 + Fy2) 

Fz,d   Force acting vertically at the anchor  1.2 x Fz 

Fa   Total Force acting at the anchor   √(Fh,d2 + Fz,d2) 

β   Angle of total force    90 – tan-1 (Fz,d / Fh,d) 

f   for 0 < β < 45     ((f;45 – f;0) / 45) x β + f;0 

n   amount of anchors needed at specific location  

Frd   Capacity of ‘n’ anchors    (f x n x Ø x L’ / 1000) 

UC   unity check     Fa / Frd 

 

For the calculations below, anchors Ø35 x 1200mm are used in dense cohesionless soil conditions. 
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Annex E.1. Verification of anchoring ground points 20x15m – closed 

Annex E.1.1. Corner, front 

CO1. Own weight + pretension 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

                          

99000010 -2.91 -1.73 -1.86 4.06 -2.23 4.63 61.18 17 1 7.14 0.65 OK 

99000014 2.91 -1.73 -1.86 4.06 -2.23 4.63 61.18 17 1 7.14 0.65 OK 
 

 

CO2. Own weight + pretension + conventional / snow 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000010 -3.67 -2.12 -2.32 5.09 -2.79 5.80 61.30 17 1 7.14 0.81 OK 

99000014 3.67 -2.12 -2.32 5.09 -2.79 5.80 61.30 17 1 7.14 0.81 OK 
 

 

CO3. Own weight + pretension + wind pressure 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000010 -4.80 -3.33 -3.08 7.02 -3.69 7.93 62.25 17 2 14.28 0.56 OK 

99000014 4.80 -3.33 -3.07 7.01 -3.69 7.93 62.26 17 2 14.28 0.56 OK 
 

 

CO6. Own weight + pretension + wind suction – closed – reduction 0.53 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000010 -6.80 -6.24 -5.22 11.08 -6.26 12.73 60.53 17 2 14.28 0.89 OK 

99000014 6.81 -6.24 -5.22 11.08 -6.26 12.73 60.52 17 2 14.28 0.89 OK 
 

 

CO7. Own weight + pretension + wind suction – closed – full wind load 

  

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000010 -7.20 -7.41 -6.31 12.40 -7.58 14.53 58.56 17 2 14.28 1.02 ACCEPTABEL 

99000014 7.12 -7.36 -6.25 12.28 -7.50 14.39 58.57 17 2 14.28 1.01 ACCEPTABEL 
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Annex E.1.2. Corner, back 

CO1. Own weight + pretension 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000001 -0.97 0.98 -0.17 1.65 -0.21 1.67 82.88 17 1 7.14 0.23 OK 

99000023 0.97 0.98 -0.17 1.65 -0.21 1.66 82.87 17 1 7.14 0.23 OK 

 

 

CO2. Own weight + pretension + conventional / snow 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000001 -1.31 1.41 -0.21 2.31 -0.25 2.32 83.76 17 1 7.14 0.33 OK 

99000023 1.31 1.40 -0.21 2.30 -0.25 2.32 83.76 17 1 7.14 0.32 OK 

 

 

CO3. Own weight + pretension + wind pressure 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000001 -2.07 2.19 -0.33 3.62 -0.40 3.64 83.69 17 1 7.14 0.51 OK 

99000023 2.07 2.19 -0.33 3.61 -0.40 3.64 83.68 17 1 7.14 0.51 OK 

 

 

CO6. Own weight + pretension + wind suction – closed – reduction 0.53 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000001 -2.36 2.53 -0.78 4.15 -0.94 4.25 77.21 17 1 7.14 0.60 OK 

99000023 2.35 2.52 -0.78 4.14 -0.94 4.24 77.22 17 1 7.14 0.59 OK 

 

 

CO7. Own weight + pretension + wind suction – closed – full wind load  

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC   

99000001 -3.77 3.73 -1.37 6.37 -1.64 6.57 75.55 17 1 7.14 0.92 OK 

99000023 3.76 3.72 -1.36 6.34 -1.63 6.55 75.56 17 1 7.14 0.92 OK 
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Annex E.1.3. Short side, left 

CO1. Own weight + pretension 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000002 -0.51 0.07 -0.38 0.61 -0.46 0.76 53.37      

99000003 -0.57 -0.13 -0.48 0.70 -0.58 0.91 50.58      

99000004 -0.63 0.14 -0.64 0.77 -0.77 1.09 45.28      

99000005 -0.57 -0.20 -0.63 0.73 -0.76 1.05 43.84      

99000006 -0.56 0.19 -0.63 0.70 -0.75 1.03 43.11      

99000007 -0.69 -0.07 -0.76 0.83 -0.91 1.23 42.20      

99000008 -0.52 -0.04 -0.52 0.62 -0.62 0.88 45.09      

99000009 -0.51 0.00 -0.49 0.61 -0.59 0.85 46.05      

      0.98 46.19 17.00 1 7.14 0.14 OK 
 

CO2. Own weight + pretension + conventional / snow 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000002 -1.03 0.09 -0.73 1.24 -0.88 1.52 54.54      

99000003 -0.57 -0.66 -0.42 1.04 -0.51 1.16 64.06      

99000004 -1.13 1.62 -1.16 2.37 -1.39 2.74 59.60      

99000005 -0.94 -1.75 -1.02 2.39 -1.22 2.68 62.82      

99000006 -0.64 1.25 -0.69 1.69 -0.83 1.88 63.72      

99000007 -1.73 -0.62 -1.73 2.20 -2.08 3.03 46.66      

99000008 -0.41 -0.54 -0.33 0.81 -0.40 0.90 63.80      

99000009 -0.68 -0.12 -0.59 0.83 -0.71 1.09 49.45      

      1.88 58.08 17.00 1 7.14 0.26 OK 
 

CO3. Own weight + pretension + wind pressure 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000002 -1.90 0.20 -1.32 2.29 -1.59 2.79 55.25      

99000003 -1.21 -0.91 -0.81 1.82 -0.98 2.07 61.75      

99000004 -2.11 2.25 -1.95 3.71 -2.34 4.38 57.76      

99000005 -1.90 -2.45 -1.82 3.73 -2.18 4.32 59.63      

99000006 -1.48 1.82 -1.38 2.82 -1.66 3.27 59.50      

99000007 -3.17 -1.20 -2.89 4.06 -3.47 5.35 49.47      

99000008 -1.03 -0.75 -0.71 1.53 -0.85 1.75 60.94      

99000009 -1.41 -0.24 -1.15 1.72 -1.38 2.20 51.26      

      3.27 56.95 17.00 1 7.14 0.46 OK 
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CO6. Own weight + pretension + wind suction – closed – reduction 0.53 

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000002 -0.86 0.45 -0.95 1.17 -1.14 1.63 45.70      

99000003 -4.48 2.06 -4.23 5.92 -5.08 7.80 49.36      

99000004 -4.52 -2.90 -4.77 6.44 -5.72 8.62 48.41      

99000005 -4.42 2.31 -5.37 5.99 -6.45 8.80 42.91      

99000006 -4.19 -3.09 -5.49 6.25 -6.59 9.08 43.49      

99000007 -1.50 1.36 -2.66 2.43 -3.19 4.01 37.35      

99000008 -4.45 0.42 -5.57 5.37 -6.69 8.58 38.73      

99000009 -2.74 -0.98 -3.28 3.49 -3.93 5.25 41.58      

      6.72 43.44 16.64 1 6.99 0.96 OK 
 

 

CO7. Own weight + pretension + wind suction – closed – full wind load  

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000002 -1.09 0.00 -1.37 1.31 -1.64 2.10 38.51      

99000003 -3.03 -0.30 -3.27 3.65 -3.92 5.36 43.00      

99000004 -3.52 -0.72 -4.31 4.31 -5.17 6.74 39.81      

99000005 -3.00 0.09 -4.19 3.60 -5.03 6.18 35.62      

99000006 -3.22 -0.65 -4.94 3.94 -5.92 7.12 33.66      

99000007 -1.84 1.43 -4.03 2.79 -4.84 5.59 30.00      

99000008 -2.78 -2.61 -3.79 4.57 -4.55 6.45 45.11      

99000009 -2.28 0.99 -3.21 2.99 -3.85 4.88 37.78      

      5.55 37.94 15.35 1 6.45 0.86 OK 
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Annex E.1.4. Short side, right 

CO1. Own weight + pretension 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000015 0.51 0.00 -0.49 0.61 -0.59 0.85 46.08      

99000016 0.52 -0.04 -0.52 0.62 -0.62 0.88 45.13      

99000017 0.69 -0.07 -0.76 0.83 -0.91 1.23 42.22      

99000018 0.55 0.19 -0.63 0.70 -0.75 1.03 43.09      

99000019 0.57 -0.20 -0.63 0.73 -0.76 1.05 43.85      

99000020 0.63 0.13 -0.64 0.77 -0.77 1.09 45.30      

99000021 0.57 -0.13 -0.48 0.70 -0.58 0.91 50.60      

99000022 0.50 0.07 -0.38 0.61 -0.45 0.76 53.40      

      0.97 46.21 17.00 1 7.14 0.14 OK 
 

CO2. Own weight + pretension + conventional / snow 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000015 0.68 -0.12 -0.59 0.83 -0.71 1.09 49.49      

99000016 0.41 -0.54 -0.33 0.81 -0.40 0.91 63.85      

99000017 1.73 -0.61 -1.73 2.20 -2.07 3.02 46.67      

99000018 0.64 1.24 -0.69 1.68 -0.83 1.87 63.70      

99000019 0.93 -1.75 -1.02 2.38 -1.22 2.68 62.82      

99000020 1.13 1.61 -1.16 2.36 -1.39 2.74 59.58      

99000021 0.57 -0.66 -0.42 1.04 -0.51 1.16 64.03      

99000022 1.02 0.09 -0.73 1.23 -0.88 1.51 54.57      

      1.87 58.09 17.00 1 7.14 0.26 OK 
 

CO3. Own weight + pretension + wind pressure 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000015 1.41 -0.24 -1.15 1.72 -1.38 2.20 51.29      

99000016 1.03 -0.75 -0.71 1.53 -0.85 1.75 60.98      

99000017 3.17 -1.19 -2.89 4.06 -3.47 5.34 49.49      

99000018 1.48 1.82 -1.38 2.81 -1.66 3.27 59.48      

99000019 1.90 -2.45 -1.82 3.72 -2.18 4.31 59.63      

99000020 2.11 2.25 -1.95 3.70 -2.34 4.38 57.75      

99000021 1.21 -0.91 -0.81 1.81 -0.98 2.06 61.74      

99000022 1.89 0.20 -1.32 2.28 -1.58 2.77 55.29      

      3.26 56.96 17.00 1 7.14 0.46 OK 
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CO6. Own weight + pretension + wind suction – closed – reduction 0.53 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000015 2.74 -0.98 -3.27 3.49 -3.93 5.25 41.61      

99000016 4.46 0.42 -5.58 5.37 -6.69 8.58 38.75      

99000017 1.50 1.37 -2.65 2.43 -3.18 4.01 37.41      

99000018 4.19 -3.09 -5.49 6.25 -6.59 9.08 43.50      

99000019 4.42 2.31 -5.37 5.99 -6.44 8.80 42.91      

99000020 4.52 -2.90 -4.77 6.45 -5.72 8.62 48.43      

99000021 4.48 2.06 -4.23 5.92 -5.08 7.80 49.36      

99000022 0.86 0.46 -0.95 1.17 -1.14 1.63 45.80      

      6.72 43.47 16.64 1 6.99 0.96 OK 
 

CO7. Own weight + pretension + wind suction – closed – full wind load  

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000015 2.35 0.53 -3.26 2.89 -3.92 4.87 36.45      

99000016 2.37 -4.36 -3.42 5.96 -4.11 7.24 55.43      

99000017 1.87 1.37 -4.11 2.78 -4.93 5.66 29.40      

99000018 3.21 0.04 -5.04 3.86 -6.05 7.18 32.52      

99000019 3.40 1.81 -4.56 4.62 -5.47 7.16 40.18      

99000020 3.63 -1.11 -4.36 4.55 -5.23 6.93 41.07      

99000021 2.94 -0.78 -3.23 3.65 -3.87 5.32 43.28      

99000022 1.10 0.01 -1.38 1.32 -1.66 2.11 38.47      

      5.81 39.60 15.74 1 6.61 0.88 OK 
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Annex E.1.5. Long side 

CO1. Own weight + pretension 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000024 0.06 0.49 -0.38 0.60 -0.45 0.75 52.93      

99000025 -0.08 0.55 -0.50 0.67 -0.60 0.90 48.07      

99000026 -0.18 0.45 -0.48 0.58 -0.58 0.82 45.18      

99000027 0.16 0.51 -0.55 0.64 -0.66 0.92 43.99      

99000028 -0.12 0.58 -0.65 0.71 -0.78 1.05 42.11      

99000029 0.10 0.50 -0.57 0.61 -0.69 0.92 41.71      

99000030 -0.10 0.50 -0.57 0.61 -0.69 0.92 41.73      

99000031 0.12 0.58 -0.65 0.71 -0.78 1.05 42.12      

99000032 -0.16 0.51 -0.55 0.64 -0.66 0.92 43.98      

99000033 0.18 0.45 -0.48 0.59 -0.58 0.82 45.17      

99000034 0.08 0.55 -0.50 0.67 -0.60 0.90 48.04      

99000035 -0.06 0.49 -0.38 0.60 -0.45 0.75 52.92      

      0.89 45.66 17.00 1 7.14 0.13 OK 
 

CO2. Own weight + pretension + conventional / snow 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000024 0.07 0.88 -0.62 1.05 -0.74 1.29 54.85      

99000025 -0.24 0.64 -0.52 0.82 -0.63 1.03 52.61      

99000026 0.36 0.96 -1.01 1.23 -1.21 1.72 45.47      

99000027 -0.13 0.76 -0.77 0.93 -0.93 1.31 45.01      

99000028 0.13 1.11 -1.17 1.34 -1.41 1.94 43.55      

99000029 -0.26 0.84 -0.89 1.05 -1.07 1.50 44.46      

99000030 0.26 0.83 -0.89 1.05 -1.07 1.50 44.46      

99000031 -0.13 1.11 -1.17 1.34 -1.41 1.94 43.55      

99000032 0.13 0.76 -0.77 0.93 -0.93 1.31 45.01      

99000033 -0.36 0.96 -1.01 1.23 -1.21 1.72 45.46      

99000034 0.24 0.64 -0.52 0.82 -0.63 1.03 52.57      

99000035 -0.07 0.88 -0.62 1.05 -0.74 1.29 54.85      

      1.47 47.66 17.00 1 7.14 0.21 OK 
 

CO3. Own weight + pretension + wind pressure 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000024 0.18 1.67 -1.15 2.01 -1.38 2.44 55.61      

99000025 -0.34 1.28 -0.95 1.59 -1.14 1.96 54.35      

99000026 0.54 1.74 -1.67 2.19 -2.00 2.97 47.49      

99000027 -0.15 1.54 -1.39 1.86 -1.67 2.50 48.06      

99000028 0.22 2.04 -1.97 2.47 -2.36 3.42 46.21      

99000029 -0.50 1.68 -1.60 2.11 -1.93 2.85 47.58      

99000030 0.50 1.68 -1.60 2.10 -1.92 2.85 47.58      

99000031 -0.22 2.04 -1.97 2.47 -2.36 3.42 46.22      

99000032 0.15 1.54 -1.39 1.86 -1.67 2.50 48.05      

99000033 -0.53 1.74 -1.67 2.19 -2.01 2.97 47.49      
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99000034 0.34 1.28 -0.95 1.59 -1.14 1.96 54.32      

99000035 -0.18 1.67 -1.15 2.01 -1.38 2.44 55.62      

      2.69 49.88 17.00 1 7.14 0.38 OK 
 

CO6. Own weight + pretension + wind suction – closed – reduction 0.53 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000024 -0.21 0.52 -0.71 0.67 -0.85 1.09 38.30      

99000025 0.78 1.43 -2.35 1.96 -2.82 3.44 34.71      

99000026 -1.44 0.69 -1.45 1.91 -1.74 2.58 47.74      

99000027 1.48 1.47 -2.89 2.50 -3.47 4.28 35.76      

99000028 -1.66 1.13 -2.44 2.41 -2.93 3.79 39.44      

99000029 1.89 1.52 -3.07 2.91 -3.68 4.70 38.36      

99000030 -1.89 1.53 -3.07 2.91 -3.68 4.70 38.34      

99000031 1.66 1.13 -2.44 2.41 -2.92 3.79 39.44      

99000032 -1.47 1.47 -2.89 2.50 -3.47 4.28 35.73      

99000033 1.44 0.68 -1.45 1.91 -1.74 2.58 47.70      

99000034 -0.79 1.43 -2.35 1.96 -2.82 3.43 34.75      

99000035 0.23 0.52 -0.71 0.68 -0.85 1.09 38.57      

      3.31 39.07 15.62 1 6.56 0.50 OK 
 

CO7. Own weight + pretension + wind suction – closed – full wind load  

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000024 -0.31 1.03 -1.44 1.28 -1.73 2.15 36.64      

99000025 0.97 2.51 -4.10 3.23 -4.91 5.88 33.33      

99000026 -2.43 1.25 -2.62 3.27 -3.15 4.54 46.14      

99000027 2.35 1.67 -2.77 3.46 -3.32 4.79 46.15      

99000028 -1.31 1.58 -3.33 2.46 -4.00 4.69 31.60      

99000029 0.56 1.32 -2.47 1.72 -2.97 3.43 30.07      

99000030 0.35 1.11 -2.24 1.40 -2.69 3.03 27.50      

99000031 1.31 1.57 -3.33 2.45 -4.00 4.69 31.51      

99000032 -1.69 1.50 -2.53 2.71 -3.03 4.07 41.77      

99000033 2.41 1.25 -2.63 3.25 -3.16 4.53 45.89      

99000034 -0.97 2.50 -4.09 3.22 -4.90 5.87 33.29      

99000035 0.33 1.03 -1.44 1.30 -1.73 2.17 36.86      

      4.15 36.73 15.07 1 6.33 0.66 OK 
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Annex E.1.6. Storm belts 

CO7. Own weight + pretension + wind suction – closed – full wind load  

 

Node Fx Fy Fz Fh,d Fz,d Fa β f n Frd UC  
99000053 0.13 -8.82 -8.49 10.59 -10.19 14.69 46.09 17.00 2 14.28 1.03 ACCEPTABEL 

99000054 -0.13 -8.70 -8.36 10.44 -10.04 14.48 46.13 17.00 2 14.28 1.01 ACCEPTABEL 

99000055 -8.97 1.12 -9.62 10.84 -11.55 15.84 43.21 16.58 3 20.89 0.76 OK 

99000056 -9.90 -1.31 -10.45 11.99 -12.54 17.35 43.70 16.70 3 21.04 0.82 OK 

99000057 9.52 -3.87 -9.94 12.33 -11.93 17.15 45.93 17.00 3 21.42 0.80 OK 

99000060 9.34 3.36 -9.95 11.92 -11.94 16.87 44.93 16.98 3 21.40 0.79 OK 

99000061 -9.71 -1.21 -7.94 11.75 -9.53 15.12 50.96 17.00 3 21.42 0.71 OK 

99000062 9.73 -0.22 -7.94 11.68 -9.53 15.08 50.79 17.00 3 21.42 0.70 OK 

99000063 0.47 3.70 -5.21 4.48 -6.25 7.69 35.60 14.81 2 12.44 0.62 OK 

99000064 -1.09 3.48 -4.92 4.38 -5.91 7.36 36.55 15.03 2 12.62 0.58 OK 

99000065 -0.64 3.55 -4.85 4.33 -5.82 7.26 36.64 15.05 2 12.64 0.57 OK 

99000066 -0.34 3.40 -4.65 4.10 -5.57 6.92 36.34 14.98 2 12.58 0.55 OK 

99000067 -0.22 -6.54 -6.14 7.85 -7.37 10.77 46.79 17.00 2 14.28 0.75 OK 

99000068 0.20 -6.31 -5.94 7.57 -7.13 10.40 46.73 17.00 2 14.28 0.73 OK 
 


