Disclaimer

NL

De Handleiding (bouwboek) moet nauwkeurig gevolgd worden bij het plaatsen en installeren van de Koopwaar. De Koper draagt de
verantwoordelijkheid voor het volgen van de Handleiding. De Handleiding is opgesteld op naam van de Verkoper en doet geen rechten
ontstaan voor de Koper ten aanzien van het adviesbureau die de Handleiding heeft opgesteld. De Koper heeft de mogelijkheid om een
overdracht van het bouwboek op zijn naam te vragen. Enkel in dat geval kan de Koper rekenen op bijstand door het adviesbureau in
geval van problemen of van vragen van officiéle instanties (onder de voorwaarden en modaliteiten van het adviesbureau). Dergelijke
tenaamstelling van het bouwboek kan gerealiseerd worden tegen betaling van een bedrag van 400,00 EUR (excl. BTW).

EN

The Manual (construction book) must be carefully followed when placing and installing the Merchandise. The Buyer bears responsibility
for following the Manual. The Manual has been prepared in the name of the Seller and does not create any rights for the Buyer in respect
of the consulting firm that prepared the Manual. The Buyer has the option to request a transfer of the Construction Manual in its name.
Only in such case, the Buyer can rely on assistance from the consultancy firm in case of problems or enquiries from official bodies
(under the conditions and modalities of the consultancy firm). Such ascription of the building book can be realised upon payment of a
fee of EUR 400.00 (excluding VAT).

FR

Le manuel (livre de construction) doit étre suivi attentivement lors de la mise en place et de linstallation de la marchandise. LCacheteur
est responsable du respect du manuel. Le manuel a été préparé au nom du vendeur et ne crée aucun droit pour acheteur a 'égard de
la société de conseil qui a préparé le manuel. Uacheteur a la possibilité de demander le transfert du manuel de construction en son
nom. Dans ce cas uniquement, 'acheteur peut compter sur lassistance du bureau d’études en cas de problémes ou de demandes de
renseignements émanant d’organismes officiels (selon les conditions et modalités du bureau d’études). Cette cession du manuel de
construction peut étre réalisée moyennant le paiement d’une redevance de 400,00 EUR (hors TVA).

DE

Das Handbuch (Baubuch) ist bei der Aufstellung und Montage der Ware sorgfaltig zu beachten. Der Kaufer tragt die Verantwortung fur die
Befolgung des Handbuchs. Das Handbuch wurde im Namen des Verkéufers erstellt und begriindet keine Rechte des Kaufers gegentber
dem Beratungsunternehmen, das das Handbuch erstellt hat. Der Kaufer hat die Méglichkeit, eine Ubertragung des Bauhandbuchs
auf seinen Namen zu verlangen. Nur in diesem Fall kann sich der Kaufer bei Problemen oder Anfragen von Behérden auf die Hilfe des
Beratungsunternehmens verlassen (zu den Bedingungen und Modalitdten des Beratungsunternehmens). Eine solche Ubertragung des
Baubuches kann gegen Zahlung eines Betrages von EUR 400,00 (exkl. MwSt.) erfolgen.

ES

El Manual (libro de construccion) debe seguirse cuidadosamente al colocar e instalar la Mercancia. El Comprador es responsable de
seguir el Manual. El Manual ha sido preparado en nombre del Vendedor y no crea ningln derecho para el Comprador con respecto a la
empresa consultora que preparé el Manual. EL Comprador tiene la opcién de solicitar la transferencia del Manual de Construccién a
su nombre. Sélo en tal caso, el Comprador podra contar con la asistencia de la empresa consultora en caso de problemas o consultas
de organismos oficiales (en las condiciones y modalidades de la empresa consultora). Dicha adscripcion del manual de construccion
puede realizarse previo pago de una tasa de 400,00 EUR (mas IVA).
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Above & Beyond B.V. is a company that produces the tent structures made out of a stretchable
membrane, so called Stretch Tents. This structure 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.

A. Introduction

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.

Above & Beyond B.V. commissioned Tentech to perform a static analysis of the 10m tent series.

The tent can be assembled in two configurations: with tension straps that connect through loops at the
edge of the membrane. And with ropes that connect to clamps on the edge of the membrane. The ropes
are tensioned with ratchets.

This report presents the 10m tent series which consists of different sizes and setups for 10x21.5m,
10x15m, 10x12.5m, 10x10.5m, 10x8.5m and 10x6.5m tents. This report only shows the static analysis
of the decisive size - 10x21.5m tent.

The 10m tent series can be built in 1 variant - “floating set-up”.
The static analysis is valid for all smaller sizes due to the application of the scaling principle.

Principle of scaling: a tent with a similar arrangement of poles and ties but smaller in size or having a
more favorable shape is automatically verified when the calculation of the less favorable or bigger tent
has been approved, provided that the spacing between the poles and ties of the scaled tent is similar
or smaller than the original tent.

While constructing smaller tent sizes of different shapes, it is of significant importance to use similar
(or more favorable) arrangements of poles and ties based on ratio of distances (to ensure correct pole
and tie spacing).

This document contains the data required for a tent book, according to EN 13782, for the 10m tent series
of Above & Beyond B.V., 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, ir. D. Somova, 17.06.2024
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C. Codes and standards

= EN1990 Eurocode, Basis of structural Design

= EN1991 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

= EN13782 Temporary Structures — Tents - Safety

=  EN 10204 Products of steel —inspections documents

= EN12195-2 Belts

=[SO 1141 Synthetic fiber ropes Polyester

10x21.5 stretehtent . 24.05.00038.2 . 17.06.2024
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E. Summary and drawings: main dimensions and anchoring

Owner / Manufacturer:

General information:

Width:
Length:

Side height membrane:

Max. heigth:
Fabric

Center pole

Side pole
Corner pole

Guy rope — long side:

Guy rope — short side:

Guy rope — corner:

Stormbelt;

Above & Beyond B.V.

Potteriestraat

67 8980 Beselare
Belgium
info@abnd.com

10m
6.5m —21.5m
3.0m

3.6 — 4.2m (Max height depends on the configuration)

Triflexx STRETCH 560
Wood [Eucalyptus, D35]

@ 80mm, Length = 4.2m, if tent

size = 8.5x10m

@ 80mm, Length = 3.6m, if tent

size < B8.5x10m
@ 70mm, Length = 3.0m
@ 60mm, Length = 2.4m

Aluminium [6061 T6]

@80x3mm, Length = 4.1m, if tent
size 2 8.5x10m

@80x3mm, Length = 3.5m, if tent
size < 8.5x10m

@60x2.5mm, Length = 3.0m
©@60x2.5mm, Length = 2.4m

2x synthetic ropes, Min BL: 2600 kg per rope*

OR 1 belt: PES, Min. BL: 1200 kg

2x synthetic ropes, Min BL: 2600 kg per rope*

OR 1 belt: PES, Min. BL: 1200 kg

2x synthetic ropes, Min BL: 2600 kg per rope”

OR 1 belt: PES, Min. BL: 1200 kg

Belt: PES, Min. Breaking load: 3000 kg

* The required breaking load (BLit) may be achieved by using multiple rope sections (n): BLiope = Blwt/n

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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Loads:
User load:
Snow load:

Wind load:
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max. additional load of 25kg per column is allowed, if the load is applied centric.
0.1 kN/m? (equal to 4cm of snow) according to the French CTS.

The calculation is based on a wind pressure of pw = 300 N/m?, according to EN 13782 par,
7.4.2.2, This value corresponds to a peak value of the wind speed

v =24.1 m/s (87 km/h) at 10m height. The wind pressure is recalculated to the
corresponding wind speeds!” for Europe (not country specific), shown in the table below.

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

In service (1
Coast s:;,it;e;l?;a' Rural area Village City
10 min. average 13.58 m/s 14.24 m/s 15.77'mls 19.36 m/s 20.20 m/s
wind speed 2 48.9 km/h 51.3 km/h 56.8 km/h 69.7 km/h 72.7 km/h
Beaufort ¥ 6 BFT 7 BFT 7 BFT 8 BFT 8 BFT
Peak wind speed 4 87 km/h 87 km/h 87 kmi/h 87 kmi/h 87 km/h

(1) 'In 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.

Safety against sliding, overturning and uplifting:

Anchor
forces:

Required
anchor
stakes:

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

(See H.8.3, page 57 for Anchor tests according to EN 13782)

Design forces Min. soil bearing capacity:
Guy rope — long side: 6.05 kN 9.68 kN
Guy rope — short side: 6.59 kN 10.54 kKN
Guy rope — corner: 3.95 kN 6.32 kN
Storm belt: 6.01 kN 9.62 kN

In case Option 1 anchors @28mm x 950mm (effective length) are being used:

cohesion less soil (e.g. sandy soils)  stiff cohesive soil (e.g. clay soil)

Guy rope —sides: 2 anchors 3 anchors
Guy rope — corner: 1 anchors 2 anchors
Storm belt: 2 anchors 3 anchors

case Option 2 anchors @25mm x 800mm (effective length) are being used:

Guy rope —sides: 2 anchors 3 anchors
Guy rope — corner: 1 anchors 2 anchors
Storm belt: 2 anchors 3 anchors

In case Option 3 anchors @43.5mm x 1500mm (effective length) are being used;

Guy rope - sides: 1 anchor 1 anchor
Guy rope - corner: 1 anchor 1 anchor
Storm belt: 1 anchor 1 anchor

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 T
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EA. Derivation of smaller tent sizes & different shapes

The performed analysis of the ‘floating’ configurations (as shown in the static analysis in this tentbook)
allows the use of different smaller dimensions within “floating” set-up, whereby the smaller tent sizes
are derived from the 10x21.5m configuration.

The principle of scaling is being used for the verification of the strength and stability of different sizes.

Principle of scaling: A tent with a similar arrangement of poles and ties but smaller in size or having a
more favorable shape is automatically verified when the calculation of the less favorable or bigger tent
has been approved, provided that the spacing between the poles and ties of the scaled tent is similar
or smaller than the original tent.

While constructing smaller tent sizes of different shapes, it is of significant importance to use similar
(or more favorable*) arrangements of poles and ties based on ratio of distances (to ensure correct
pole and tie spacing), using the 10x21.5m arrangements as a starting point.

*) with ‘more favorable’ is meant: more safe, which implies relatively more poles and/or ties than the
10x21.5m for arrangements.

The following rules apply when deriving smaller tent sizes or different shapes:
Unless independent calculations for a specific tent size are made and show more favorable results, all
tents of Above & Beyond smaller then 10x21.5m and/or having a different shape should:

- Have a similar or more favorable arrangement and pole & tie spacing than the 10x21.5m
floating.

- Use construction elements (poles, ropes, belts, etc.) with an equal or higher strength than the
elements used for the 10x21.5m floating, unless additional calculations prove otherwise.

- Use the reaction forces of the 10x21.5m foranchoring. For the smaller tent sizes and/or
different shapes, the same amount of ballast or anchoring should be placed at each of the

specified locations / elements.

For example, 3 anchors 28 x 950mm for dense, non-cohesive soil are specified for the guy ropes on the short side of
the 10x21.5m. For a smaller tent size, such as the 10x8.5m, for each guy rope on the short side of the tent, also 2
anchors 828 x 950mm should be placed in case of dense, non-cohesive soil.

- Use poles of equal or smaller height, ensuring a similar incline of the tent fabric.
- Use storm belts, so that the structure is able to withstand strong winds.

o The same wind speed values apply for the necessity of the storm belts. In this case
the storm belts are needed constantly.

o Ingeneral, storm belts are placed in the valley's (between inner poles) and in case of
two membrane panels coupled together, a valley is created at the panel connection.

o Floating configurations: storm belts are placed in width direction, at the valley(s),
which means: (X-1) storm belts in width direction, with X = number of rows of center
poles in length direction.

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 8
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For several common smaller tent sizes, the arrangement has been determined for the floating
configurations. The following pages show the diagrams of the top views with pole heights. The
10x21.5m diagrams are also added, for ease of use.

E.2. Diagrams

The following configuration:
- Tent 150m? - 10x15m
- Tent 125m2-10x12.5m
- Tent 105m2 - 10x10.5m
- Tent 85m2 — 10x8.5m
- Tent 85m? — 10x6.5m

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 9
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Stormband \
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VOORAANZICHT
[1:200] TIES

With clamps: 2x @10 polyester ropes, BL = 2600 kg
With loops: 1x [PES[ belt, Min. BL: 1200 kg per belt
Stormbelt: 1x [PES[ bell, Min. BL: 3000 kg per belt

POLES

1: Center poles*
2: Side poles
3: Corner poles

Aluminium [EN-AW 6061 T6]
@80 x 3mm, Length =4.1m

@60 x 2.5mm, Length = 3.0m
@60 x 2.5mm, Length = 2.4m

Wood [Eucalyptus D35]
@80 mm, Length = 4.2m
@70 mm, Length = 3.0m
@60 mm, Length = 2.4m

ANCHORS

an angle of = 45°

All tension bells/ropes and storm belts of the membrane must be attached to the anchors at

Option 1 Option 2 Option 3
228 x 950mm 225 x 800mm 243.5 x 1500mm
Dense cohesion less soil (sandy soil)
A: Guy rope - side: 2 anchors 3 anchors 1 anchors
B: Guy rope - corner: 1 anchor 2 anchors 1 anchors
C: Storm beit: 2 anchors 2 anchors 1 anchors
Stiff cohesive soil (clay soil)
A: Guy rope - side: 3 anchors 4 anchors 1 anchors
B: Guy rope - corner: 2 anchors 2 anchors 1 anchors
C: Storm belt: 3 anchors 3 anchars 1 anchors
EDITOR: DATE: FILENAME:
DS 17.06.2024  TTIP20240014_10x15m
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[1:200]
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VOORAANZICHT

[1:200] TIES

With clamps: 2x @10 polyester ropes, BL = 2600 kg
With loops: 1x [PES[ belt, Min. BL: 1200 kg per belt
Stormbelt: 1x [PES[ belt, Min. BL: 3000 kg per belt

POLES

1: Center poles*
2: Side poles
3: Corner poles

Aluminium [EN-AW 6061 TE]
@80 x 3mm), Length = 4.1m

@60 x 2.5mm, Length = 3.0m
@60 x 2.5mm, Lenglh = 2.4m

Wood [Eucalyptus D35]
@80 mm, Length = 4.2m
@70 mm, Length = 3.0m
@60 mm, Length = 2.4m

ANCHORS

an angle of 2 45°

All tension bells/ropes and storm bells of the membrane must be attached to the anchors at

Option 1 Option 2 Oplion 3
@28 x 950mm @25 x B00mm 243.5 x 1500mm
Dense cohesion less soil (sandy soil)
A: Guy rope - side: 2 anchors 3 anchors 1 anchors
B: Guy rope - corner: 1 anchor 2 anchors 1 anchors
C: Storm belt: 2 anchors 2 anchors 1 anchors
Stiff cohesive soil (clay soil)
A: Guy rope - side: 3 anchors 4 anchors 1 anchors
B: Guy rope - corner: 2 anchors 2 anchors 1 anchors
C: Storm belt: 3 anchors 3 anchors 1 anchors
EDITOR: DATE: FILENAME:
DS 17.06.2024  TTIP20240014_10x12.5m
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[1:200] TIES

With clamps: 2x @10 polyester ropes, BL 2 2600 kg
With loops: 1x [PES[ belt, Min. BL: 1200 kg per belt
Stormbelt: 1x [PES[ belt, Min. BL: 3000 kg per beit

POLES

1: Center poles*
2: Side poles
3: Corner poles

Aluminium [EN-AW 6061 T6]
@80 x 3mm, Length =4.1m

@60 x 2.5mm, Length = 3.0m
@60 x 2.5mm, Length = 2.4m

Wood [Eucalyptus D35)]

@80 mm, Length = 4.2m
@70 mm, Length = 3.0m
@60 mm, Length = 2.4m

ANCHORS

an angle of 2 45°

All tension bells/ropes and storm belts of the membrane must be attached to the anchors at

Option 1 Option 2 Option 3
@28 x 950mm @25 x B00Omm ©43.5 x 1500mm
Dense cohesion less soil (sandy soil)
A: Guy rope - side: 2 anchors 3 anchors 1 anchors
B: Guy rope - corner: 1 anchor 2 anchors 1 anchors
C: Storm belt: 2 anchors 2 anchors 1 anchors
Stiff cohesive soil (clay soil)
A Guy rope - side: 3 anchors 4 anchors 1 anchors
B: Guy rope - corner: 2 anchors 2 anchors 1 anchors
C: Storm belt: 3 anchors 3 anchors 1 anchors
EDITOR: DATE: FILENAME:
DS 17.06.2024 TTIP20240014_10x10.5m
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VOORAANZICHT
[1:200) TIES
With clamps: 2x 810 polyester ropes, BL 2 2600 kg
With loops: 1x [PES[ belt, Min. BL: 1200 kg per balt
Stormbelt: 1x [PES[ bell. Min. BL: 3000 kg per belt
POLES
Aluminium [EN-AW BO0G1 T6] Woed [Eucalyplus D35]
1: Cenler poles® @80 x 3mm, Lenglh =4,1m @80 mm, Lenath = 4.2m
2: Side poles @60 x 2.5mm, Length = 3.0m @70 mm, Length = 3.0m
3: Carner polas @60 x 2.5mm, Langth = 2.4m @60 mm, Length = 2.4m
ANCHORS
All tension belisiropes and storm bells of the must be hed lo the anchers at

an angle of 2 457

Oplion 1 Oplion 2 Oplion 3

@28 x 950mm B25 x B00mm 943.5 x 1500mm
Dense cohesion less soll (sandy soil)

A: Guy rope - side: 2 anchors 3 anchors 1 anchors
B: Guy rope - comer: 1 anchar 2 anchors 1 anchors
C: Storm baill: 2 anchors 2 anchors 1 anchars
SHiff cahesive soil (elay sofl)
A: Guy ropa - side: 3 anchors 4 anchors 1 anchors
B: Guy rope - comer: 2 anchors 2 anchors 1 anchors
C: Storm belt: 3 anchers 3 anchors 1 anchors
EDITOR: DATE: FILEMAME:
DS 17.06.2024 TTIF20240014 10x8.5m
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.
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BOVENAANZICHT
[1:200]

43»
ﬂ\ i
VOORAANZICHT
[1:200]
TIES

With clamps: 2x 10 polyester ropes, BL 2 2600 kg
With loops: 1x [PES[ belt, Min, BL: 1200 kg per belt
Stormbelt: 1x [PES] belt, Min. BL: 3000 kg per bell

POLES

Aluminium [EN-AW 6061 T6)

1: Center poles* @80 x 3mm, Length = 3.5m

Wood [Eucalyptus D35]
280 mm, Length = 3.6m

2: Side poles @60 x 2.5mm, Length = 3.0m @70 mm, Length = 3.0m
3 Corner poles @60 x 2.5mm, Length = 2.4m @60 mm, Length = 2.4m
ANCHORS

an angle of 2 45°

All tension belts/ropes and storm belts of the membrane must be attached to the anchors at

Option 1 Option 2 Option 3
@28 x 950mm 925 x 800mm ©43.5 x 1500mm
Dense cohesion less soil (sandy soil)
A:  Guyrope-sider 2 anchors 3 anchors 1 anchars
B:  Guy rope - corner: 1 anchor 2 anchors 1 anchors
C:  Storm belt: 2 anchors 2 anchors 1 anchors
Stiff cohesive soil (clay soil)
A:  Guyrope-side: 3 anchors 4 anchors 1 anchors
B: Guy rope - comner: 2 anchors 2 anchors 1 anchars
C: 3 anchors 3 anchors 1 anchors
EDITOR: DATE: FILENAME:
DS 17.06.2024 TTIP20240014_10x6.5m
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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 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 25kg per pole, can be attached to
the structure.

A conventional load of 0.1 kN/m? 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.

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 16
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G. 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)
lllustrations of these terrain categories are presented at page 17.

Storm belts are required constantly.
Default European terrain categories (not Country specific)
0: Coastal area; I: Flattened, open area:
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H.1. Project description
H.1.1 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. The poles do not require a fixed position which
ensures a freedom of shape.

Tentech has carried out a static analysis of a 10x21.5m stretch tent for a setting with open sidewalls,
the so-called Floating settings.

H.1.2  Analyzed configuration

Figure 1. 10x21.5m floating

Storm belts are needed constantly.

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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H.2. Materials and cross sections

H.2.1 Fabric
Design tensile strength fa fic / ym art 8.6 EN 13782
Characteristic tensile strength Triflexx (warp) 0.8xfiketing 16 kN/m
Characteristic tensile strength Triflexx (weft) 0.8xfuinsiag 2.6 KN/m
Material factor — global, permanent load Ym 25 tbl 4. EN13782
Material factor — global, short duration load Ym 2.0 tbl 4. EN13782

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

Material Type Weight frd.warp;perm frd, weft.perm fra; warpishont frdt: wett;short

Triflexx (Endutex)

= = 2
STRETCH 560 580 gr/m 6.40 kN/m 3.84 kN/m 8.00 kN/m 4.8 kN/m

Table 2. Used fabrics

H.2.2 Belts
Design resistance Frd Rm/ Ym1 art 10.2. EN13782
Characteristic breaking strength Rm LC X Ym2 art 10.2. EN13782
Lashing capacity LC Conform EN 12195-2
Material factor Ym1 2.0 art 10.2, EN13782
Material factor Ymz2 3.0 EN1492-1

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

Material LC Rm Fra
Storm belt * = 1000 daN =3000daN * > 15.0 kN
[PES] EN 12195-2 > 10 kN 230 kN =
i i =1200daN *
Tension belt > 19 kN 26.0kN

Table 4. Used belts

* It is allowed to use other belt, as long as the characteristic breaking load Ry is similar or higher.

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 21



/\TECH

H.2.3 Ropes
Design resistance Fra Rm/ ym1 art 10.2. EN13782
Characteristic tensile strength Rm art 10.2. EN13782
Material factor Ym1 < 12mm 4.0 art 10.3. EN13782
Ym1 2 14mm <33 art 10.3. EN13782
Table 5. Used symbols, codes and standard for belt materials
Material Cross section Breaking strength Rm Frd
10mm Beaufort Polyester rope * @10 mm = 2555daN * 25.55 kN 6.39 kN

Table 6. Used ropes

* It is allowed to use other rope, as long as the characteristic breaking load Ry, is similar or higher.

H.24  Wood, Eucalyptus D35

Material Vit 13 tbl. 2.3. EN 1985-1-1

Table 7. Used material factors

Material Weight Eoos Feox Fmk

Wood, Eucalyptus 3 2 2 2
D35 strength class 540 kg/m 8.7 kN/m 25 N/mm 35 N/mm

Table 8. Used wooden materials

H.2.5  Aluminium, 6061 T6

Material factor (strength) Ymo 1.1 tbl. 6.1. EN 1999-1-1
Material factor (stability) Ym1 1.1 tbl. 6.1. EN 1999-1-1
Material factor (tension to fracture / connections) Yma2 1.26 tbl. 2.1. EN 1999-1-1

Table 9. Used material factors

Material Weight E-modulus Fy Fu

EN-AW 6061 T6 2700 kg/m? 70000 N/mm? 240 N/mm? 260 N/mm?

Table 10. Used aluminum materials

* It is allowed to use other alloys, as long as the Fyand F, values are similar or higher.
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H.3. Cross sections

Profile Material @ t G A Iy Wty Wiy
mm mm  kag/m mm? mm?* mm? mm?

@80mm Wood D35 80 nla 344 5027 20108619 50266

@70mm Wood D35 70 nfa 208 3849 1178588 33674

@60mm Wood D35 60 nfa 153 2827 636173 21206

@80x3mm 6061 T6* 80 3 1.96 726 538657 13466 17796

@60x2.5mm 6061 T6* 60 25 1.22 452 186992 6233 8271

Table 11. Used cross sections

* It is allowed to use other alloys, as long as the Fyand F, values are similar or higher.
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H.4. Calculation method
H.4.1 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/ropes, which are attached to ground anchors.

Tensioning can be accomplished with belts connected to loops on the edge of the membrane. In this
case the edge is reinforced by the belt. Or by means of ropes fastened with clamps on the membrane
edge keder. Then two layers of fabric represent the edge reinforcement.

Storm belts are needed constantly. They are placed in the valleys between the field poles. The
structure has been calculated only with the full wind.

Center pole

s \N

_i—l\.-‘;é-mbrane “l

_ e
~—— | Storm belts -‘
—

: i Side pole 7|

N Guy ropes or belts |

Figure 2. 3d view - elements
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H.4.2 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 3. 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 y 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.

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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H.4.3 Load combinations

H.4.3.1 Fundamental - Ultimate limit state

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

One variable load i Multiple variable loads

1358 6.+ 21.35 X 0,

Unfavorable permanent load 135 x6G+15xQ |
|
L
|

Favorable permanent load 1.0XG+15x%Q | 1.0 xG + Z 135 x @;

Table 12. Load combinations according to 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

H.4.3.2 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 ‘ 11 XG+1.2 X Quina + 21.3 X Q;
n | AR -

Favorable permanent load 1.0 X G+ 1.2 X Quina + z 13 x @

Table 13. Load combinations according to EN 13782

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

1. 1.0 x Ownweight + 1.2 x Wind load

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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H.5. Load cases
H.5.1 Own weight

The own weight of the fabric is 580 g/m? = 0.0058 kN/m? and is added as separate load case.

H.5.2 Pretension

The structure will be pretensioned with guy ropes. The pretension in the guy ropes varies between
200-300 kg.

H.5.3 Conventional / snow load

Conventional load according to EN 13782: The stability shall be checked with a conventional vertical
load of 0.1 kN/m?2. 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/m? (4cm) according the French CTS.

H.5.4 User load

A user defined load (for light, sound and/or decoration purposes) is set on 25 kg per pole and is added
after the analysis while performing checks.

H.5.5 Wind
H.5.5.1 Wind pressure
Wind load according to EN 13782, 7.4.2.2;

A reduced peak velocity pressure of gy(ze) = 0,30 kN/m? may be applied in the case of tents with a
width of 10 m or less and height of 5 m or less.

H.5.5.2 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)

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 27
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Wind suction

Wind coefficients (c, — values) for tent constructions according to art. 6.4.2.3 of the EN 13782.

figure 4. C, values for rectangle structures EN 13782

Pw Pw.rep
300 N/m? -0.7 x 0.300 = -0.210 kN/m?

Wind pressure

Wind coefficients (c, — values) for tent constructions according to art. 6.4.2.3 of the EN 13782.

AT iy
. Mg
figure 5. C, values for rectangle structures EN 13782

Pw Pw.rep
300 N/m? 0.3 x 0.300 = 0.090 kN/m?

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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H.6. Calculation results

H.6.1 Listing of calculated load combinations

LC1 = Pretension

LC2 = Own weight

LC3 = Conventional load / Snow load
LC4 = Wind pressure

LC5 = Wind suction

The following load combinations are taken into account:
partial safety factors are added after the static analysis (see H.4.2).

| LC 1 LG2 LC3 LC4 LC5
CO1 | 1x 1x
Cco2 | 1 X 1x 1x
co3 | 1x 1x 1 x
CO 4 | 1 x 1x 1x

table 14, Combinations (CO)

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024
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H.6.2  Global results of static analysis per load combination

H.6.2.1 CO1. Own weight + pretension

H.6.2.1.1. Membrane stress (warp)

tenibrane Shioss (lcehsidih)
0gr-12

| 040-050

I 000-0.40

H.6.2.1.2. Membrane stress (weft)

tembrana Stress (foreeiwidlh)
T '01-146

| A a57-1m

. 0 12-05
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H.6.2.1.3. Poles forces

-‘——g_

Strut Foree (force)

N 1E4--130
G 18818
I 232--198

H.6.2.1.4. Guy ropes forces

Cablo Force (force)
1319
B 0man
I 014-0.74
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H.6.2.1.5. Circumference force

H.6.2.1.6. Anchor forces

183

250

249

181
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H.6.2.2 CO2. Own weight + pretension + conventional / snow

H.6.2.2.1. Membrane stress (warp)

Mlembrane Siess (foceiwdih)

S 4-208
| == 076+ 141
I 012078

H.6.2.2.2. Membrane stress (weft)

Membrane Steess (forcehndth)
PN 1 67-263

[ 111187

_ 035-1.1
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H.6.2.2.3. Poles forces

i
1

;fqiv ‘}

i'. Strut Force (force)
\ o A50-297
\ 4035
| 45640
H.6.2.2.4. Guy ropes forces

‘Cahble Force (force)

o 197270
e 18197
05012
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H.6.2.2.5. Circumference forces

I @k =
/ \ Ll 194-221
4 | 16619
| 15
H6226.  Anchorforces
4 : 4
o [ oh

249
342 368 3ag
249 -~ 3668
405 489
302 ~3788
383 369 148
24%
i 270
B L‘ A
4 o
v L]
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H.6.2.3 CO3. Own weight + pretension + wind pressure

H.6.2.3.1. Membrane stress (warp)

‘ég.u/ /’.:_._-"' -

/ = F~
% = 5 ’
5

&

Membrane Stress (forciefwedihy
L B

- 070-13

— 007

H.6.2.3.2. Membrane stress (weft)

Membrane Stress (forcefwidih)
B 23%-3¥

BE 1.35-236

I 0 135
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H.6.2.3.3. Poles forces

H.6.2.34. Guy ropes forces

10x21.5 stre nt . 24.05.00038.2 . 17.06.2024
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H.6.2.3.5. Circumference forces

Catle Force florce)
o 19422
\ E— 15715
i 1015
H.6.2.3.6. Anchor forces
!&1 271
il i f
250 2500
%7 391 388 398 381 3a7
9389 295 246 3pew
4 303 435
2381 243 249 —age

248

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 38



/\.TECH

H.6.2.4 CO4. Own weight + pretension + wind suction

H.6.2.4.1.

H6.2.4.2.

Membrane stress (warp)

|
|
|

§i“
;s

;5

|

I
{

|
i

!!
|

|

i
| 1

)
?ff

|

!i l_ﬁ‘h

|

|

H | Membrane Stress (orcefuiting
i S 259-30
[
—— RLEE

Membrane stress (weft)

Yy
=

-
—
— 2
i
= =E=—m— O
-
OGS Ty

(D

- —
R —
——
e o p—

———

| Membrane Steess darehncing
— 0

- T

— 0

10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 39




H.6.2.4.3. Poles forces



N/ TEN
/\TECH

H.6.2.4.5. Circumference reinforcement forces

H.6246.  Anchorforces

& 5%3 5%’

928 329
300 221 283 240 244 307
502 142 142 5048
: 0.10 011
9484 137 \ 137 4879

214 3.08

‘326

g | " [ 25&33;
f 548
v
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H.6.2.4.7. Storm belts forces

Cable Force (force)

o 199501
L A97-4%
I 4349

H.6.2.4.8. Anchor forces (reduced wind)

408 |‘ 4
2}? % 415.1 4.Fa- 2‘;?-

4. i
13 340
300 244 223 229 208 298
@465 142 142 4580
1 041 011
€448 13&\ 136 4508

223 239 207 299

3

‘-‘%ﬁ 4%7 .4%5 4% .4{3 4%& &;IES 278
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H.6.3  Overview: Global results of static analysis

H.6.3.1 Fabric

Load combination Frep Pag.
CO1. Own weight + pretension 1.20 kKN/m 30
Warp CO2. Own weight + pretension + conventional / snow 2.05 kN/m 33
CO3. Own weight + pretension + wind pressure 1.88 kN/m 36
Max  CO4. Own weight + pretension + wind suction * 3.89 kKN/m 39
CO1. Own weight + pretension 1.46 kKN/m 30
i C02. Own weight + pretension + conventional / snow 2.63 kN/m 33
CO3. Own weight + pretension + wind pressure 2.47 KN/m 36
Max  CO4. Own weight + pretension + wind suction * 3.06 kN/m 39
Table 15. Leading forces - Fabric
* stormbelts required
10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 43
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H.6.3.2 Center poles

Load combination Frep Pag.
CO1. Own weight + pretension -1.56 kN 31
Center pole Max  CO2. Own weight + pretension + conventional / snow -4.56 kN 34
4.2m CO3. Own weight + pretension + wind pressure -4.21kN 37
CO04. Own weight + pretension + wind suction * -0.00 kN 40
Table 16. Leading forces - Center poles
* stormbelts required
10x21.5 stretchtent . 24.05.00038.2 . 17.06.2024 44
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H.6.3.3 Side poles

Load combination Frep Pag.
CO1. Own weight + pretension -1.82 kN 31
Side poles Max CO2. Own weight + pretension + conventional / snow -3.65 kN 34
3.0m CO3. Own weight + pretension + wind pressure -3.59 kN 37
CO4. Own weight + pretension + wind suction * -2.38 kN 40

Table 17. Leading forces - Side poles

* stormbelts required
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H.6.3.4 Corner poles

Load combination Frep Pag.
CO1. Own weight + pretension -2.32kN 31
Corner poles Max  CO2. Own weight + pretension + conventional / snow -3.47 kN 34
2.4m CO3. Own weight + pretension + wind pressure -3.45 kN 37
CO4. Own weight + pretension + wind suction * -3.08 kN 40

Table 18. Leading forces — Corner poles

* stormbelts required
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aans

Load combination Frep Pag.
CO1. Own weight + pretension 1.34 kN 31
Guy ropes — CO02. Own weight + pretension + conventional / snow 1.81 kN 34
short side CO3. Own weight + pretension + wind pressure 1.83 kN 37
Max  CO4. Own weight + pretension + wind suction * 2.97 kN 40
CO1. Own weight + pretension 1.10 kN 31
Guy ropes — CO02. Own weight + pretension + conventional / snow 1.71 kN 34
long side CO3. Own weight + pretension + wind pressure 2.12 kN a7
Max  CO4. Own weight + pretension + wind suction * 249 kN 40
CO1. Own weight + pretension 1.95 kN 31
Guy ropes — C02. Own weight + pretension + conventional / snow 2,70 kN 34
corner CO3. Own weight + pretension + wind pressure 271 kN 37
Max  CO4. Own weight + pretension + wind suction * 3.29kN 40
Table 19. Leading forces - Guy ropes
* stormbelts required
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H.6.3.6 Circumference reinforcement

/

Load combination Frep Pag.
CO1. Own weight + pretension 1.67 kN 30
Circumference CO2. Own weight + pretension + conventional / snow 2.21kN 33
reinforcement CO3. Own weight + pretension + wind pressure 221 kN 36
Max CO4. Own weight + pretension + wind suction * 2.96 kN 39
Table 20. Leading forces - Circumference reinforcement
* stormbelts required
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H.6.3.7 Storm belts

Load combination Frep Pag.

Storm
belts

CO1. Own weight + pretension - -
CO2. Own weight + pretension + conventional / snow - -
CO3. Own weight + pretension + wind pressure - -

Max CO4. Own weight + pretension + wind suction * 5.01 kN 41

Table 21. Leading farces - Storm beits

* stormbelts required
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H.7. Check elements

H.7.1 Fabric
— Representative Design value
Load combination Element stress strags Pag.
Fabric
CO1. Own weight + pretension Long term load 1.20 kN/m 1.62 kN/m (y = 1.35) 30
warp direction
Fabric
CO1. Own weight + pretension Long term load 1.46 kN/m 1.97 kN/m (y = 1.35) 30
weft direction
CO4. Own weight + pretension Raue
T e wi ! Short term load 3.89 kN/m 5.84 kN/m (y = 1.5) 36
wind suction Al
warp direction
CO4. Own weight + pretension Fabiic
o : Short term load 3.06 kN/m * 4.59 kN/m (y = 1.5) 36
wind suction o
weft direction
Triflexx (Endutex) STRETCH 560 fabric is being used.
UC.1a Sed/ Sy <1 162 /6.4=025<1 OK
UC.1b Skd/ Sra< 1 1.97/3.84=051<1 OK
UcC.1c Sed/ S <1 584/8.0=0.73<1 OK
uc.1d Sed/ S < 1 459/48=086<1 OK

For capacity of fabric see H.2.1 page 21
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H.7.2 Center poles

foats Representative Design value
Load combinations Element foite farcs Pag.
C02. Own weight + pretension »”
% comenticinal Center pole 4.2m -4.21 kN -6.32 kN (y = 1.5) S
User load of max. 25 kg is applied, loaded centrically.
4.2m pole Ned = 1.50 x-4.21 + 1.35 x -0.25 = -6.65 kN

H.7.2.1 4.1m center pole - Aluminium, 6061 T6

Profile = Pole, @80x3
Length = 4.1m
Quality = 6061 T6

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

UC.2a (Ned / x w Nrd)0.8 <1 (6.65/0.12x 1 x158.34)0.8 =0.44 <1 OK

See Annex B1.1: Center pole 4.1m page 79 for the elaborate check

H.7.2.2 4.2m center pole - Wood, Eucalyptus D35

Profile = Pole, @ =80 mm

average diameter, as a minimum required at the middle of the pole
Length = max. 4.2m
Quality = D35

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

uc.2b o¢,0,d / (fe,0,d x key) = 1.26 / (17.31 x 0.07) = 0.98 < 1 OK

See Annex B2.1: Center pole 4.2m, on page 81 for the elaborate check

H.7.3  Side poles

Representative Design value

Load combinations Element forca faroe Pag.
C0O2. Own weight + pretension ; =
S Comue sl Side pole 3.0m -3.59 kN -5.39 kN (y = 1.5) 37
User load of max. 25 kg is applied, loaded centrically.
3m pole Ned =1.50x-3.59 + 1.35 x -0.25 =-5.73 kN
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H.7.3.1  3.0m side pole - Aluminium, 6061 T6

Profile = Pole, @60x2.5
Length = 3.0m
Quality = 6061 T6

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

UC.3a (Ned / X w Nrd)0.8 <1 (5.73/0.12x 1 x 98.53)0.8 =0.55<1 OK

See Annex B1.2: Side pole 3.0m page 79 for the elaborate check

H.7.3.2 3.0m side pole - Wood, Eucalyptus D35

Profile = Pole, @ =70 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.3b 3m oc,0,d / (fc,0,d x key) = 1.49 / (17.31 x 0.11) = 0.79 < 1 oK

See Annex B2.2: Side pole 3.0m, on page 82 for the elaborate check

H.7.4  Corner poles

g Representative Design value
Load combinations Element Sorca % e Pag.
CO3. Own weight + pretension -
+wind pressure Corner pole 2.4m -3.45kN -5.18 kN (y = 1.5) 46
User load of max. 25 kg is applied, loaded centrically.
2.4m pole Ned = 1.50%-3.45 + 1.35 x -0.25 =-5.52 kN

H.7.4.1 2.4m corner pole - Aluminium, 6061 T6

Profile = Pole, @60x2.5
Length = 2.4m
Quality = 6061 T6

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

UC.4a  (Ned/x w Nrd)0.8 <1 (5.52/0.19 x 1 x 98.53)0.8 = 0.38 <1 oK

See Annex B1.3: Corner pole 2.4m page 80 for the elaborate check
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H.7.4.2 2.4m side pole - Wood, Eucalyptus D35

Profile = Pole, @ =60 mm

average diameter, as a minimum required at the middle of the pole
Length = max. 2.4m
Quality = D35

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

UC.4b oc,0,d / (fc,0,d x key) =1.95/(17.31 x 0.12) =0.90 < 1 OK

See Annex B2.2: Corner pole 2.4m, on page 83 for the elaborate check

H.7.5 Guy ropes

Representative Design value

Load combination Element force force Pag.

CO4. Own weight + pretension : =
+wind sustion Guy ropes - sides 2.97 kN 446 kN (y = 1.5) 40
CaQdzQum e ghtprstension Guy ropes - corners 3.29kN 494 kN (y = 1.5) 40

+ wind suction

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

- Guy ropes are synthetic guy ropes with a minimum total breaking strength BLope = 2600 kg or
higher.
- Guy ropes are tensioned with help of ratchets.

In the check 10mm Beaufort Polyester rope is used. The rope can be replaced with any other rope
with a higher breaking strength.

UC.5a G‘_’iig’epses 1 individual guy rope Fd/Frd < 1 4.46/6.39=0.70 < 1 oK
Guy ropes - =
ucsb -~ COMers 1 individual guy rope Fd/Frd <1 494/6.39=077 <1 OK

For capacity of ropes see H.2.3, page 22

- Guy ropes are tensioning PES belts with a minimum breaking strength of 1200kg or higher.

Guy ropes 1 belt made of PES belt with -
UCSc  ~sides - withaminimum BL=1200kg o/ Fd<" WA= LEE ok
UC.5d Guy ropes 1 belt made of PES belt with Ed/Erd <1 4.94/6=082<1 oK

- carners with a minimum BL=1200 kg

For capacity of belts see H.2.2, page 21
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H.7.5.1 Ratchet

Ratchet, BL=3.5kN — Frd =BL/ym=3.5kN /1.5 =233 kN
The ratchet has less strength then the strength of the rope. Thus, the number of sections of rope is

calculated based on the ratchet capacity.

UC.5e Gl:u;izjc;pses 2 guy rope sections Fd/Frd <1 446/2x233=096<1 OK
UC.5f Gi‘;{ﬁgfs 2 guy rope sections ~ Fd/Frd <1 494/2x2.33=1.04=1 Acceptable

For capacity of ratchets see Material specifications
H.7.6 Clamp detail

As an option, it is possible to attach the guy ropes to the membrane with clamps. So that the loads
from the connection and the attachment points can be transferred directly into the fabric. There is no
edge reinforcement to spread the forces.

P Representative Design value
Load combination Element e faice Pag.
COlDWhweght + prelBnBon | g - sida 2.97 kN 446KN(y=15) 40

+ wind suction

CO4. Own weight + pretensi 3
 wind suction TSOM - Clamp - comefin. \2x3.29 kN =465kN  6.98KN(y=15) 40

Results tensile testing clamps:

Average tensile strength side clamp:  Ftm: =10.07 kN (see Annex C1:Side clamp)
Calculated capacity Frd= Ftk/ym= 10.07/2=504 N (par. 10, EN 13782)
Average tensile strength corner clamp: Ftm: =21.0kN (see Annex C2:Corner clamp)
Calculated capacity Frd=_Ftk/ym= 21.0/2=10.5N (par. 10, EN 13782)
UcC.6a Clamp -side Fa/Fa<1 446/5.04=088<1 OK
ucC.eb Clamp - corner Fa/Fa<1 6.98/1.5=066<1 OK
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H.7.7  Storm belts

Load combination Element Rem?:ﬁ;;tative DESE?C‘;EIUE Pag.
EELRNE ik Storm belt 5.01 kN 7.52 kN (y-=1.5) 42
Belts are PES belts with a minimum breaking strength of 3000kg.
uc7 Storm belt Fa/Fra <1 752/15=0.50<1 OK

For capacity of belts see H.2.2, page 21
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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 H.8.3)

H.8.1 Anchor capacity

0 2\-“ za —_ R LSRN - .IL_‘ v
}/Z
: 15 B O o
] o7 i Zi
—
2 — ks
F== —~1
]
] o w W W
B —-
Angle of pull Lond Beaiing capachy /4 s Ihe anchor service load (service load), in N,
7 E
L #g  i5ihe horizontal anchor service load, in N;
A=0 7z = B.5d' fer stiff eohesrve and for dense cohesien loss sails 3
.0 isihe verical anchor service load, in N;
#=0 A= Bl for very siff cohesive scils
a8 7z = 10 d for cehesive seils of o least modum o suf| ¢ i Al eter. e
consisiency o if is the deplh of pengiralion in cm:
Hzas £ = 1T ' for dense cohesion less seils .
o i5 the angle of penetrafion;
O<fcds Tho load bearing capacity for the scil types shall be
determined by nterpolaticn A is the angle of acting lensie force 1o the vertical

figure 6. Taken from from EN 13782: Figures 4 & 5, table 5

If multiple anchors are placed at the same location, the anchors need to be at least 5x @ apart to
exploit the full capacity of the anchors.

Option 1: @28 x 950 mm (I=1100mm) Anchor capacity
dense cohesion less soil (sandy soil) stiff cohesive soil (clay soil)

Angle B =45 245
Effective length anchor I 95 cm 95 cm
Diameter anchor d 2.8 cm 2.8cm
Anchor capacity* Z4 4.52 kN 2.66 kN

Option 2: @25 x 800 mm (I=1100mm) Anchor capacity
dense cohesion less soil (sandy soil) stiff cohesive soil (clay soil)

Angle B 245 =45
Effective length anchor I 80 cm 80 cm
Diameter anchor d 25¢cm 25cm
Anchor capacity* Zy 3.40 kN 2.00 kN

Option 3: @43.5 x 1500 mm (I=1600mm) Anchor capacity
dense cohesion less soil (sandy soil) stiff cohesive soil (clay soil)

Angle B =245 =245
Effective length anchor I 150 cm 150 cm
Diameter anchor d 4.35¢cm 4.35¢cm
Anchor capacity* Zy 11.09 kN 6.53 kN
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_— Representative Design value
Load combination Element force oo Pag.
CO4. Own weight + pretension - -
et SshGR Guy ropes - short side 5.04 kN B.05kN (y =1.2) 47
CO4. Own weight + pretension : -
S i srEton Guy ropes - long side 5.49 kN 6.59 kN (y = 1.2) 47
CO4. Own weight + pretension -
Eind stition Guy ropes - corner 3.29kN 3.95kN (y=1.2) 47
CO4. Own weight + pretension -
3 il sission Storm belts 5.01 kN 8.01 kN (y=1.2) 49
Anchoring — dense cohesion less soil — option 1
Guy ropes - short side 2x 228 x 950 mm Fa/Fu =6.05/(2x4.52)=067 <1 OK
Guy ropes - long side 2x 228 x 950 mm Fa/Fa =6.59/(2x4.52)=0.73<1 oK
Guy ropes - corner 1x @28 x 950 mm Fa/Fa =3.95/(1x4.52)=087 <1 OK
Storm belts 2x 228 x 950 mm Fa/Fra =6.01/(2x4.52)=0.66 <1 OK
Anchoring — stiff cohesive soil — option 1
Guy ropes - short side 3x @28 x 950 mm Fa/Fa =6.05/(3x266)=076<1 OK
Guy ropes - long side 3x @28 x 950 mm Fe/Fa =6.59/(3x2.66)=083<1 OK
Guy ropes - corner 2x 228 x 950 mm Fa/Fa =3.95/(2x266)=0.74<1 OK
Storm belts 3x @28 x 950 mm Fa/Fa =6.01/(3x2.66)=075<1 OK
Anchoring — dense cohesion less soil — option 2
Guy ropes - short side 2x 225 x 800 mm Fa/Fa =6.05/(2x3.40)=0.89<1 OK
Guy ropes - long side 2x 225 x 800 mm Fa/Fd =6.597(2x3.40)=0.97 <1 OK
Guy ropes - corner 2x 225 x 800 mm Fa/Fa =3.95/(2x3.40)=0.58 <1 OK
Storm belts 2x @25 x 800 mm Fa/Fra =6.01/(2x3.40)=0.88 <1 OK
Anchoring - stiff cohesive soil — option 2
Guy ropes - short side 4x @25 x 800 mm Fa/Fg =6.05/(4x2.0)=0.76<1 OK
Guy ropes - long side 4x 225 x 800 mm Fa/Fg =6.59/(4x2.0)=082<1 OK
Guy ropes - corner 2x @25 x 800 mm Fa/Fg =3.95/(2x2.0)=0.99<1 OK
Storm belts 3x 225 x 800 mm Fa/Fg =6.01/(3x2.0)=1.00<1 OK
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Anchoring — dense cohesion less soil — option 3

Guy ropes - short side 1% @43.5 x 1500 mm Fa/Fa =6.05/(1x11.09)=0.55<1 OK
Guy ropes - long side 1x @43.5 x 1500 mm Fa/Fa =6.59/(1x11.09)=0.59 <1 OK
Guy ropes - corner 1x @43.5 x 1500 mm Fda/Fd =3.95/(1x11.09)=0.36 <1 OK
Storm belts 1x 243.5 x 1500 mm Fa/Fa =6.01/(1x11.09)=0.54 <1 OK

Anchoring — stiff cohesive soil — option 3

Guy ropes - short side 1x @43.5 x 1500 mm Fa/Fa =6.05/(1x6.53)=093 <1 OK
Guy ropes - long side 1x @243.5 x 1500 mm Fa/Fa =6.59/(1x6.53)=1.01<1 OK
Guy ropes - corner 1x @43.5 x 1500 mm Fa/Fa =3.95/(1x6.53)=061<1 OK
Storm belts 1x @43.5 x 1500 mm Fa/Fa =6.01/(1x6.53)=0.92 <1 OK

H.8.3 Anchor tests according to 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 subseqguent 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 = 8.19 kN

Fsdoen =1.2 x Frep=1.2x8.19 = 9.83 kN

The partial safety factor y = 1.6 is applied on the ultimate limit load:
Zudwest> 1.6 xFsd=1.6x9.83=1573 kN

If for example the anchor test point out there has a minimal anchor capacity of 6 kN (600 kg), then 3
anchors are needed: 3x6 = 18 kN > Z g est
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l. Material specifications
Membrane - technical data: Triflexx

ABOVE&
A BEYOND

CHARACTERISTIC SPECIFICATIONS METHOD
Fabric material PVC Double coated polyester knitted fabric

. 66% PVC
Composition

34% Polyester
Thickness fabric 0,65 mm
Total weight 580 a/m*£50 EN 150 2286-2
Fabric weight 200 g/m? 20 EM IS0 2286-2
! L: 1000 N /50 mm
Breaking load T-600N /50 mm ENI501421
x L:100%
Breaking extension T:130% ENISO1421
L:30N
74

Tear strength T 20N ENISO4674-1B
Coating adhesion Min. 30N /50 mm ENISO2411
Colour fastness to light Min. 6N /50 mm EN IS0 105-B02
Water column 8OO0 mm
Uvkindex 8
L: Along
FIRE CLASS METHOD DATE OF CERTIFICATION
Bl Din 4102 03/06/2021
M2 NFP 92507 26/09/2016
Cs2d0 EN 13501-1:2018 10/05/2023

This technical data sheet is not legally binding and is based on average results from current production. Unless otherwise stated, values cannot
be considered as minimum ko be satisf ed. The purchaser is fully responsible for determining the product’s suitability for its intended application.
Technical details are subject to change without prior notice, so please contact our customer senvice for any additional information you may require,

werif ed by Above & Beyond BV Co-owners
Thomas Coene & Louis
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Annexes

Annex A: Easy output for load cases

CO1. Own weight + pretension

EXTERNAL LOADS (MUTOMATIC SELFRWEIGHT)
CADZRED 3Y LOADGROUPS
LOADGRTUR FACTOR VOLUME/AREA(P.U) SUM_X suM_2 VOLUME fRREA
STRUTS 1.08 7d.508088 @.eaee @.0e08 -1.2534 8.845967
CABLES SELFHEIGHT 1.02 78.508808 2.ee0e 2. 008 -8.9561 £.o0a714
-LINES 1800 SELFHEIGHT 2. 005088 @. 0880 6.6600 -1.8422 208.430247
SELFREIGHT B.e85e88 2. eaed 8.8888 -1.0417 188.348816

B.eee0 2.02e8 -3.3934

EXTERHAL LOADS (AREA-DEPENDENT)
ORDERED 3Y LOADGROUPS

LOADGROUP LOADMODE LoaD FACTOR SUM_Y s _Z LOADED AREA

EXTEANAL LOADS (AREA-DEPENDENT)
ORDERED &Y LOADMODES

LOADMODE SUM_X sz

CO2. Own weight + pretension + conventional / snow

EXTERNAL LOADS (AUTOMATIC SELFWEIGHT)
ORDERED BY LOADGROUPS

LOADGROUP LOADMOD FACTOR  VOLUME/AREA(P A1) SUM_X SUMY SUM_Z WOLUME /AREA

STRUTS SELFREIGHT 1.9¢ 78.508880 a.ee8g8 a.0e08 -1.2534 0.815967

CABLES SELFREIGHT 1.e8 78.5880680 @.e080 B.0088 -@.8561 0.00a714

MEM-LINKS1888 SELFREIGHT 1.e8 ©.005e88 @.page 9.0e08 -1.8422 208.430247

MEM-LINKS 2608 SELFREIGHT 1.e8 8.805880 9.eee8 9,6888 -1.9417 268.348B16
1] B.ogee a.8e8e -3.3934

EXTERNEL LOADS (AREA-DEPENDENT)
GRDERED BY LCADGROUPS

1.88 a.0088 2.0088 -20.4184 64,19

2.e8e8@ B.0988 -20, 4184

EXTERMNAL LDADS (AREA-DEPENDENT)
ORDERED 5Y LOADMODES
LOADMODE s SULY

2.0088 o.oeea -28.4104

EXTERNAL LGADS: SUM OF ALL EXTERNAL LOADS

SUM_X SUM_Y SuM_Z

6.0860 @.0a88 -23.8038
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CO3. Own weight + pretension + wind pressure

EXTERNAL LOADS (AUTOMATIC SELFWEIGHT)
ORDERED BY LOADGRGUPS

LOADGROUP LOADMODE FACTOR VOLUME/AREA(P.U) SuM_x SuM_Y SuM_Z
STRUTS SELFWEIGHT 1.00 78.5000080 9.e0ee e.eeee -1.2524
CABLES SELFHEIGHT 1.e@ 78.5688080 ©.eeee 2.ecge -6.0561
MEM-LINKS1e00 SELFWEIGHT 1l.ee 9.eg5e08 8.eeoe 2,0080 -1.8422
MEM-LINKS2ee0 SELFKEIGHT 1.0@ 9.ee5000 6.eeee 6.000a -1.8417
SUM 0.0e0e e.egee -3.3934
EXTERNAL LOADS (AREA-DEPENDENT)
ORDERED BY LOADGROUPS
LOADGROUP LOADMODE LOAD FACTOR SUM_X SUM_Y Suk_2 LOADED AREA
1 WIHD  -8.1508 8.6@ -g.8081 -6.8061 -18.3694 216.85
suM -g.ece1 -@.ees1 -18.3694

EXTERNAL LOADS (AREA-DEPENDENT)
ORDERED BY LOADMODES

EXTERNAL LOADS: SUM OF ALL EXTERNAL LOADS

Sl SuM_Y SUM_Z

-8.6001 -8.ee61 -21,7628

CO4. Own weight + pretension + wind suction

EXTERUAL LOADS (AUTOMATIC SELFWEIGHT)
ORDERED BY LOADGROUPS

LOADGROUP LOADMODE FACTOR VOLUME/AREA(P.U) SUM_X SUM_Y suM_Z WOLUME/AREA

STRUTS SELFREIGHT 1.6@ 78. 582008 @, eeee B.08e8 -1.2534 B.015957

CABLES SELFREIGHT 1.08 78. 500008 0.08e8e o.ae8e -0.8777 8.800950

MEM-LIHKS1888 SELFWEIGHT 1.00 B.985608 a.aeee 8.0868 -1.8422 2188.438247

MEM-LINKS2888 SELFHEIGHT 1.608 @.0a5088 @.0088 0.ggee 8417 288,348815
S 2.00ea

EXTERNAL LOADS (AREA-DEPEMDENT)
CROERED BY LOADGROUPSS|

LOSDGROUP LOADMODE LOAD FACTOR SuM X UMY SuM_2 LOADED &RES

1 HIND B.3508 a.68 2.e021 B.8147 42.8850 218.909

8.8147 42.8838

EXTERIAL LOADS {ARE&-DEPENDENT)
ORDERED BY LOADMODES

AREA-LDADS § 8.0147 42.8B58

EXTERNAL LOADS: SUM GF ALL EXTERHAL LOADS

SU_X SULY s5uM 2

2.8821 @.98147 35,3506
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Annex B: Mast Checks

Annex B1: Aluminum poles

Annex B1.1: Center pole 4.1m
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Annex B1.2: Side pole 3.0m
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Annex B1.3: Corner pole 2.4m
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Annex B2: Wooden poles

Annex B2.1: Center pole 4.2m

/\TECH

Material
Woodtype Eucalyptus
Strenght type D35
Material factor Y 13 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 B 0.2 MNEN-EN 1995-1-1:2005 equ. 6.29
Diameter D 80 mm
Length (buckling) Iniiei 4.2 m
Effective area A 5026.548246 mm?
Moment of innertia ly 2010615.298 mm*
Elastic modules Wely 50265.48246 mm?
Charistic pressure strenght feox 25 N/mm?
Charistic bending strenght feox 35 N/mm?
Modules of elasticity Eo.os 8.7 kN/m?

iy 20.0 mm
Slenderness hy 210.0
Relative slenderness Arely 3.58 NEN-EN 1995-1-1:2005 equ. 6.21

ky Ta NEN-EN 1995-1-1:2005 equ. 6.21
Buckling factor key 0.07 NEN-EN 1995-1-1:2005 equ. 6.25
Strenght check
Pressure force Fa 6.32 kN
Bending moment Mgy 0.00 kNm
Pressure stress Oeod 1.26 N/mm?
Bending stress Ocod 0.00 N/mm?
Load duration short NEN-EN 1995-1-1:2005 table 2.1
Modificationfactor Krmad 0.90 NEN-EN 1995-1-1:2005 table 3.1
Design pressure strenght feod 17.31 N/mm? NEN-EN 1995-1-1:2005 equ. 2.14
Design bending strenght frmod 24.23 N/mm? NEN-EN 1995-1-1:2005 equ. 2.14
Strenght check 0.98 NEN-EN 1995-1-1:2005 equ. 6.23
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Annex B2.2: Side pole 3.0m

/\TECH

Material
Woodtype Eucalyptus
Strenght type D35
Material factor Ym 13 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 Be 0.2 NEN-EN 1995-1-1:2005 equ. 6.29
Diameter D 70 mm
Length (buckling) Ibucy im
Effective area A 3848.451001 mm?
Moment of innertia ly 1178588.119 mm*
Elastic modules Wiy 33673.94626 mm?
Charistic pressure strenght feok 25 N/mm?
Charistic bending strenght feok 35 N/mm?
Modules of elasticity Egos 8.7 kN/m?

iy 17.5 mm
Slenderness hy 171.4
Relative slenderness Arely 2.93 NEN-EN 1995-1-1:2005 equ. 6.21

ky 5.04 NEN-EN 1995-1-1:2005 equ. 6.21
Buckling factor key 0.11 NEN-EN 1995-1-1:2005 equ. 6.25
Strenght check
Pressure force Fd 5.73.. kN
Bending moment My 0.00 kNm
Pressure stress Oeod 1.49 N/mm?
Bending stress Geod 0.00 N/mm?
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 feod 17.31 N/mm? NEN-EN 1995-1-1:2005 equ. 2.14
Design bending strenght frmod 24.23 N/mm? 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 B2.2: Corner pole 2.4m

Material
Woodtype Eucalyptus
Strenght type D35
Material factor Ym 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 Be 0.2 NEN-EN 1995-1-1:2005 equ. 6.29
Diameter D 60 mm
Length (buckling) ey 24 m
Effective area A 2827.433388 mm?
Moment of innertia ly 636172.5124 mm*
Elastic modules Wiy 21205.75041 mm?
Charistic pressure strenght feox 25 N/mm?
Charistic bending strenght feok 35 N/mm?
Modules of elasticity Eoos 8.7 kN/m?
iy 150 mm
Slenderness Dy 160.0
Relative slenderness Prely 2.73 NEN-EN 1995-1-1:2005 equ. 6.21
ky 4.47 NEN-EN 1995-1-1:2005 equ. 6.21
Buckling factor Key 0.12 NEN-EN 1995-1-1:2005 equ. 6.25
Strenght check
Pressure force F4 5.52 kN
Bending moment Mg 0.00 kNm
Pressure stress Gend 1.95 N/mm?
Bending stress OTcod 0.00 N/mm?
Load duration short NEN-EN 1995-1-1:2005 table 2.1
Modificationfactor Kmad 0.90 NEN-EN 1995-1-1:2005 table 3.1
Design pressure strenght feod 17.31 N/mm? NEN-EN 1995-1-1:2005 equ. 2.14
Design bending strenght fmod 24.23 N/mm? 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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