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1. Materials

    1.1 Concepts and terms

Tensile Strength - The stress at which material is destroyed.

Yield Strength - The stress at which irretrievable deformation of the material occurs.

WLL - Working Load Limit declared by the manufacturer.

BL - Breaking Load - The load at which the material tensile strength is reached, determined by experiment.

YS - Yield Stress - The load at which the yield strength of the material is reached, determined in the static analysis program.

FoS by YS - Factor of Safety by Yield Stress.
Determined by the ratio of the Yield Stress (YS) to the Working Load Limit (WLL) according to the formula:

FoS by YS  =  YS : WLL

FoS by BL - Factor of Safety by Breaking Load. 
Determined by the ratio of the Breacking Load (BL) to the Working Load Limit (WLL) according to the formula:

FoS by BL  =  BL : WLL
  

1



2

1.2 Mechanical properties of materials

Material Russia Germany USA Yield strength, MPa Tensile strength, MPa Elements

Aluminum 130 175
Extrusion, 

Connector Foot

Sheet carbon steel 08ПС EN 1.0330 AISI 1008 220 330 Connector Covers

12Х18Н9ТЛ EN 1.4878 AISI 321H 220 620 Connectors

08Х18Н10 EN 1.4301 AISI 304 320 650
Static Elements, 
Connector Foot

03Х17Н14М3 EN 1.4401 AISI 316 320 650 Static Elements

640 800

900 1000

1080 1200

Steel grade Fasteners

Austenitic stainless steel

6063-T5

12.9

8.8

10.9
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2. Elements

2.1 Extrusion

Material - Aluminum 6063-T5
Surface - Anodized with pre-shot blasting
Weight per 1 meter - 2.66 kg
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Working load per one threaded connection M10:

WLL - 0,6 Т
FoS by BL - 6 : 1

According to the results of tensile test No. 1 it was established:
   - 2 threaded inserts Ensat-SB M10 were ripped out of the aluminum extrusion at the breaking load: BL - 7,02 T.
   - The breaking load per one threaded connection: BL - 3,5 T.

Ensat-SB M10 308 000 100.160 

ISO 7380 M10x30 10.9

WLL - 0,6 T

WLL - 0,6 T
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C-S-60
Weight - 4,31 kg 

C-T-60
Weight - 4,15 kg 

120

10
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2.2 Connectors

Material - Austenitic stainless steel 12X18H9TЛ (analog of AISI 321H, EN 1.4878)
Technology - Precision investment casting
Surface - Shot blasting

C-С-60
Weight - 3,01 kg 

According to the results of tensile test No. 1, it was found that the connector C-C-60 has a signi�cantly greater factor of safety
than other elements of the system, since after the destruction of the assembly, it was left without visible deformations and damage. 
The connector C-C-60 withstands the breaking load for this connection and the yield strength of the material is not reached.

C-R-60             
Weight - 4,15 kg 

The connector C-T-60 is selected for static analysis. It’s characteristics are identical to C-R-60 and C-S-60 connectors.

According to the results of tensile test No. 1, it was found that the connector C-T-60 withstands the breaking load for this
connection, but the yield strength (deformation) is reached, as well as the local tensile strength of the material (crack).



6* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.

Torque

Torque appear in the connectors C-R-60, C-T-60, C-S-60 during the operation of the structure, when the pairs
of threaded connections move in di�erent directions.
 
Working load per one threaded connection:

WLL - 0,6 T

Combinations of torques

Possible combinations of torques in the connectors C-R-60, C-T-60, C-S-60 during the operation of the structure:
- The static analysis No. 1 considers the combination of torques shown in Figure 1.
- The static analysis No. 2 considers the combination of torques shown in Figure 2.

Figure 1 Figure 2

WLL - 0,6 T

WLL - 0,6 T

WLL - 0,6 T

WLL - 0,6 T

FoS by YS = 1,6 *FoS by YS = 2 *



2.3 Connector Foot

CF1-60

Materials:
Base - Austenitic stainless steel AISI 304 (analog of 08Х18Н10, EN 1.4301)
Extrusion - Aluminum 6063-T5

Weight - 1,58 kg

7

Aluminium extrusion 6063-Т5

Aluminium extrusion 6063-Т5

Base - AISI 304

Ensat-SB M10 308 000 100.160 Ensat-SB M10 307 000 100.160 

ISO 7380 M10x30 10.9

Axial point

150

100

42

90

130

Base - AISI 304

Ensat-SB M10 308 000 100.160 

Ensat-SB M10 307 000 100.160 

ISO 7380 M10x30 10.9

ISO 7380 M10x20 10.9

22,5

6,5

155

13
5



Working loads

The connector foot CF1-60 can be compressed (by weight of structure) or tensioned (by wind load).
The working load depends on the number of aluminium extrusions attached to the connector.
The main load is perceived by three aluminium extrusions located opposite the support.

Compression

- Compressive working load according to the results of static analysis No. 3 is shown in Figure 3.
- Compressive working load according to the results of static analysis No. 4 is shown in Figure 4.

Tension

- Tensile working load according to the results of static analysis No. 5 is shown in Figure 5.
- Tensile working load according to the results of static analysis No. 6 is shown in Figure 6.

WLL - 0,8 T
FoS by YS = 2 *

Figure 3

8

WLL - 0,3 T
FoS by YS = 2 *

Figure 4

WLL - 0,6 T
FoS by YS = 2 *

Figure 5

WLL - 0,3 T
FoS by YS = 1,8 *

Figure 6

* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.
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WLL - 0,3 T
FoS by BL - 10 : 1

BL - 2,98  T

Ø160

Ø10,5

Ø 8,8

3

According to the results of tensile test No. 2, 
it was found that the breaking load for the central mounting hole is: BL - 2,98 T.

2.4 Connector Covers

Material - Sheet carbon steel 08ПС (analog of AISI 1008, EN 1.0330) *
Surface - Powder coating
Thickness - 3 mm **

Fasteners - screws DIN 912 M8x16 8.8

*   Connector covers can be made of high-strength sheet steel on request.
** Connector covers can be made 3-8 mm thick on request.

CC2-С-60

Weight - 0,46 kg



WLL - 0,3 T
FoS by BL - 9 : 1

BL - 2,66  T

CC2-RTS-60

Weight - 0,85 kg

10

Ø220

Ø10,5

3

Ø 8,8

According to the results of tensile test No. 3, 
it was found that the breaking load for the central mounting hole is: BL - 2,66 T.



11

2.5 Static Elements

2.5.1 Truss consoles

Material - Austenitic stainless steel AISI 304 (analog of 08Х18Н10, EN 1.4301)

Fastener - Screw ISO 7380 M10x20 10.9

Ø30

60

L

26

50

E3 E3 E3 E3 E3 E3

SE-B3SE-B3
SE-B2SE-B2

A - 180 cm

SE-C30

300 mm

2,05 kg

A - 240 cm

SE-C40

400 mm

2,61 kg

A - 300 cm

SE-C50

500 mm

3,18 kg

A - 360 cm

SE-C60

600 mm

3,74 kg

Axial size

Article

Length L

Weight

Ø9,2

50 26

Ø30

R12

84
60
10

12

Ø30

Ø84

R5

10

10
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Ø 4 mmLoads Ø 5 mm

WLL

1,34 Т

0,27 Т

2,1 Т

0,42 Т

BL

5 : 1 5 : 1FoS by BL

E1E1

SE-B1

2.5.2 Braces

Material - Austenitic stainless steel AISI 316 (analog of 03Х17Н14М3, EN 1.4401)

Cable diameter - Ø 5 mm *

* It is possible to manufacture braces with a cable diameter Ø 4 mm on request.

Elements of braces

DIN 3053   Wire rope for shrouds 1X19

ART. 8275   Turnbuckle with fork and terminal **

ART. 8280   Fork terminal

ART. 8483   Toggle-terminal

** Avoid strong pre-tension of the turnbuckle, as this can signi�cantly reduce the workload and lead to the destruction of the brace.
It is recommended to lubricate the threads of the turnbuckle with a special water-repellent grease so that the threads do not nip.
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DIN 912 M8x30 12.9

2.5.3 Brace Connection points

SE-BC1 

Material - Austenitic stainless steel AISI 304 * (analog of 08Х18Н10, EN 1.4301)
Weight - 0,05 kg

* Used cold drawn austenitic stainless steel AISI 304 with mechanical properties:
   Yield strength  - 560 MPa
   Tensile strength - 685 MPa

BL - 2
,58 T

BL - 2,55 T

BL
 - 

1,
48

 T

According to the results of tensile test No. 4, it was found that the breaking load at an angle of 90° to the screw axis is: BL - 2,55 T.
According to the results of tensile test No. 5, it was found that the breaking load at an angle of 45° to the screw axis is: BL - 2,58 T.
According to the results of tensile test No. 6, it was found that the breaking load in parallel to the screw axis direction is: BL - 1,48 T.

WLL - 0,3 T
FoS by BL - 5 : 1

WLL - 0,42 T
FoS by BL - 6 : 1

45
0

45 0

sc
re

w
 a

xi
s

Ø 13,2

Ø 8,2

12 11

20

8
Ø 9,219

10

R 9

Ø 18

38

9



According to the results of tensile test No. 7, it was found that the breaking load at an angle of 90° to the screw axis is: BL - 0,78 T.
According to the results of tensile test No. 8, it was found that the breaking load at an angle of 45° to the screw axis is: BL - 1,90 T.
According to the results of tensile test No. 9, it was found that the breaking load in direction of screw axis is: BL - 2,61 T.

* DIN 444 M8x30 8.8 available on request.

14** More information about CODIPRO products can be found on WWW.CODIPRO.NET

2.5.4 Suspension points

As suspension points, we recommend to use eye bolts M8 CODIPRO** or analogues certi�ed for lifting in all directions .

CODIPRO SEB M8 CODIPRO DSR M8

DIN 444

WLL - 0,15 T
FoS by BL - 5 : 1

BL - 1
,90 T

BL - 0,78 T

BL
 - 

2,
61

 T

DIN 934 M8 8.8

DIN 444 M8x30 A2 (AISI 304)*

900

WLL - 0,3 Т WLL - 0,3 Т WLL - 0,4 Т WLL - 0,6 Т

900

WLL - 0,3 T
FoS by BL - 5 : 1

WLL - 0,3 T
FoS by BL - 4 : 1



* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.15

3. Static analysis of elements

3.1 Static analysis No. 1

The purpose of the analysis is to check the factor of safety of the connector C-T-60 when exposed to a combination of torques.

External loads:                 6 kN per one �xing hole

Allocation of factor of safety

Minimal FoS by YS = 2 *

Min 2.0

FoS

10.0

9.3

8.7

8.0

7.3

6.7

6.0

5.3

4.6

4.0

3.3

2.6

2.0



* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors. 16

3.2 Static analysis No. 2

The purpose of the analysis is to check the factor of safety of the connector C-T-60 when exposed to a combination of torques.

External loads:                 6 kN per one �xing hole

Allocation of factor of safety

Minimal FoS by YS = 1,6 *

Min 1.6

FoS

10.0

9.3

8.6

7.9

7.2

6.5

5.8

5.1

4.4

3.7

3.0

2.3

1.6
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8 kN

* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.

3.3 Static analysis No. 3

The purpose of the analysis is to check the factor of safety of the connector foot CF1-60 when exposed to a compressive load.

External load:                 8 kN per the base of connector foot CF1-60

Allocation of factor of safety

Minimal FoS by YS = 2 *

FoS

10.0

9.3

8.7

8.0

7.3

6.7

6.0

5.3

4.7

4.0

3.3

2.6

2.0
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3 kN

* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.

3.4 Static analysis No. 4

The purpose of the analysis is to check the factor of safety of the connector foot CF1-60 when exposed to a compressive load.

External load:                 3 kN per the base of connector foot CF1-60

Allocation of factor of safety

Minimal FoS by YS = 2 *

FoS

20.0

18.5

17.0

15.5

14.0

12.5

11.0

9.5

8.0

6.5

5.0

3.5

2.0
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6 kN

* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.

3.5 Static analysis No. 5

The purpose of the analysis is to check the factor of safety of the connector foot CF1-60 when exposed to a tensile load.

External load:                 6 kN per two mounting holes of the connector foot CF1-60

Allocation of factor of safety

Minimal FoS by YS = 2 *

FoS

10.0

9.3

8.7

8.0

7.3

6.7

6.0

5.3

4.7

4.0

3.3

2.7

2.0
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3 kN

* Installing of connector covers CC2-RTS-60 increases the load bearing capacity and reduces the deformability of connectors.

3.6  Static analysis No. 6

The purpose of the analysis is to check the factor of safety of the connector foot CF1-60 when exposed to a tensile load.

External load:                 3 kN per two mounting holes of the connector foot CF1-60

Allocation of factor of safety

Minimal FoS by YS = 1,8 *

Min 1.8

FoS

10.0

9.3

8.6

8.0

7.3

6.6

5.9

5.2

4.5

3.9

3.2

2.5

1.8



4. Tensile tests

4.1 Tensile test No. 1

- The purpose of the test is to determine the breaking load for the aluminium extrusion attached to connectors.

- The INFINITYCONSTevo sample was provided for testing, consisting of:

  1 C-T-60, 1 C-C-60, 1 E3-60-180, 4 ISO 7380 M10x30 10.9 (photo 1).

Results
- Destruction occurred at a load: BL - 7,02 Т (photo 2).

- 2 threaded inserts Ensat-SB M10 were ripped out of aluminum extrusion (photo 3).

- The connector C-T-60 is severely deformed (photo 4) and cracked (photo 5), but this did not lead to its destruction.

- The connector C-C-60 has no visible deformations and damage.

- Screws ISO 7380 M10x30 10.9 have no visible deformation and damage.

photo 1

photo 3

photo 2

21



photo 4

photo 5

фото 3
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4.2 Tensile test No. 2

- The purpose of the test is to determine the breaking load for the central mounting hole of the connector cover CC2-C-60.

- The INFINITYCONSTevo sample was provided for testing, consisting of:  

  1 C-C-60, 1 CC2-C-60, 4 DIN 912 M8x16 8.8, 1 CODIPRO SEB M10, 1 DIN 934 M10 8.8 (photo 6).

Results
- Destruction occurred at a load: BL - 2,98 T (photo 7).

- The connector cover CC2-C-60 is destroyed and severely deformed (photo 8).

- The eye bolt CODIPRO SEB M10 has no visible deformations and damage.

- The nut DIN 934 M10 8.8 has no visible deformations and damage.

- The connector C-C-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

23

photo 6

photo 8

photo 7
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4.3 Tensile test No. 3

- The purpose of the test is to determine the breaking load for the central mounting hole of the connector cover CC2-RTS-60.

- The INFINITYCONSTevo sample was provided for testing, consisting of:    

  1 C-S-60, 1 CC2-RTS-60, 7 DIN 912 M8x16 8.8, 1 CODIPRO SEB M10, 1 DIN 934 M10 8.8 (photo 9).

Results
- Destruction occurred at a load: BL - 2,66 T (photo 10).

- The connector cover CC2-RTS-60 is destroyed and severely deformed (photo 11).

- The eye bolt CODIPRO SEB M10 has no visible deformations and damage.

- The nut DIN 934 M10 8.8 has no visible deformations and damage.

- The connector C-S-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

photo 9

photo 11

photo 10
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Results
- Destruction occurred at a load: BL - 2,55 T (photo 13).

- The �xing screw DIN 912 М8х30 12.9 is destroyed (photo 14).

- The brace connection SE-BC1 has no visible deformation and damage.

- The connector cover CC2-C-60 has a slight deformation at the base of the SE-BC1.

- The connector C-C-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

photo 12

photo 14

photo 13

4.4 Tensile test No. 4

- The purpose of the test is to determine the breaking load for the brace connection SE-BC1 at an angle of 90° to the screw axis.

- The INFINITYCONSTevo sample was provided for testing, consisting of:       

  1 C-C-60, 1 CC2-C-60, 1 SE-BC1, 1 DIN 912 M8x30 12.9, 3 DIN 912 M8x16 8.8 (photo 12).
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Results
- Destruction occurred at a load: BL - 2,58 T (photo 16).

- The �xing screw DIN 912 М8х30 12.9 is destroyed (photo 17). 

- The brace connection SE-BC1 has no visible deformation and damage.

- The connector cover CC2-C-60 has a slight deformation at the base of the SE-BC1.

- The connector C-C-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

photo 15

photo 17

photo 16

4.5 Tensile test No. 5

- The purpose of the test is to determine the breaking load for the brace connection SE-BC1 at an angle of 45° to the screw axis.

- The INFINITYCONSTevo sample was provided for testing, consisting of:     

  1 C-C-60, 1 CC2-C-60, 1 SE-BC1, 1 DIN 912 M8x30 12.9, 2 DIN 912 M8x16 8.8 (photo 15).
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4.6 Tensile test No. 6

- The purpose of the test is to determine the breaking load for the brace connection SE-BC1 in parallel to the screw axis direction.

- The INFINITYCONSTevo sample was provided for testing, consisting of:      

  1 C-C-60, 1 CC2-C-60, 1 SE-BC1, 1 DIN 912 M8x30 12.9, 1 DIN 912 M8x16 8.8 (photo 18).

Results
- Destruction occurred at a load: BL - 1,48 T (photo 19).

- The �xing screw DIN 912 М8х30 12.9 is destroyed (photo 20). 

- The brace connection SE-BC1 has a slight deformation at the base.

- The connector cover CC2-C-60 has a slight deformation at the base of the SE-BC1.

- The connector C-C-60 has no visible deformations and damage.

- The screw DIN 912 M8x16 8.8 has no visible deformations and damage.

photo 18

photo 20

photo 19
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4.7 Tensile test No. 7

- The purpose of the test is to determine the breaking load for the eye bolt DIN 444 М8х30 A2 at an angle of 90° to the screw axis.

- The INFINITYCONSTevo sample was provided for testing, consisting of:    

  1 C-C-60, 1 CC2-C-60, 1 DIN 444 M8x30 A2, 1 DIN 934 M8 8.8, 3 DIN 912 M8x16 8.8 (photo 21).

Results
- Destruction occurred at a load: BL - 0,78 T (photo 22).

- The eye bolt DIN 444 М8х30 А2 is destroyed (photo 23) .

- The connector cover CC2-C-60 has a slight deformation at the base of the nut DIN 934 M8 8.8.

- The nut DIN 934 M8 8.8 has no visible deformation and damage.

- The connector C-C-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

photo 21

photo 23

photo 22
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4.8 Tensile test No. 8

- The purpose of the test is to determine the breaking load for the eye bolt DIN 444 М8х30 A2 at an angle of 45° to the screw axis.

- The INFINITYCONSTevo sample was provided for testing, consisting of:   

  1 C-C-60, 1 CC2-C-60, 1 DIN 444 M8x30 A2,  1 DIN 934 M8 8.8, 2 DIN 912 M8x16 8.8 (photo 24).

Results
- Destruction occurred at a load: BL - 1,90 T (photo 25).

- The eye bolt DIN 444 М8х30 А2 is destroyed (photo 26). 

- The connector cover CC2-C-60 has a slight deformation at the base of the nut DIN 934 M8 8.8.

- The nut DIN 934 M8 8.8 has no visible deformation and damage.

- The connector C-C-60 has no visible deformations and damage.

- Screws DIN 912 M8x16 8.8 have no visible deformations and damage.

photo 24

photo 26

photo 25
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4.9 Tensile test No. 9

- The purpose of the test is to determine the breaking load for the eye bolt DIN 444 М8х30 A2 in direction of screw axis.

- The INFINITYCONSTevo sample was provided for testing, consisting of:  

  1 C-C-60, 1 CC2-C-60, 1 DIN 444 M8x30 A2, 1 DIN 934 M8 8.8, 1 DIN 912 M8x16 8.8 (photo 27).

Results
- Destruction occurred at a load: BL - 2,61 T (photo 28).

- The steel cable Ø-6,2mm is destroyed (photo 29).* 

- The eye bolt DIN 444 М8х30 А2  and the nut DIN 934 M8 8.8 has no visible deformation and damage.

- The connector cover CC2-C-60 has no visible deformation and damage.

- The connector C-C-60 has no visible deformations and damage.

- The screw DIN 912 M8x16 8.8 has no visible deformations and damage.

photo 27

photo 29

photo 28

* The test did not lead to the destruction of the eyebolt DIN 444 M8x30 A2, but the breaking load is recognized

as the limit for this connection.



4.10 Test documents
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5. Certi�cates

5.1 Connectors33



5.2 Extrusions 34



35 5.3 Stainless steel AISI 304 for SE-BC1



5.4 Sheet carbon steel 08ПС for connector covers 36



5.5 Fabric IBENA Trevira CS XXL Stretch37

S p e c i f i c a t i o n 

Article 8994

Material
total composition 75% Trevira CS / 25% Elasthan FR

Total mass (DIN EN 12127) [g/m²] 200 ± 15 %

Width (DIN EN 1773) [cm] > 300  on relaxed position

approx. 450  on tension position

Fabric Colour white, silver or black

Flammability (DIN 4102) 

Burning class class B1

Dimensional Change
(DIN EN 25077; DIN EN ISO 6330, 4M; F)
5 washes at 40°C
length direction [%] ± 3
cross direction [%] ± 3

Making-Up rolled full width on an paper tube
or as ready-made tube

Care symbols

ironing level 1

do not tumble dry

do not dry clean

do not bleach

normal wash up to 40°C

46414 Rhede, im September 2016
QS-Smeulders
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5.6 Fabric Berger Textiles Samba FR43
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6. Static analysis of construction

     6.1 Euroshop 2020

Extrusions
E1-60-300 : 48 pcs.
E2-60-300 : 58 pcs.
E3-60-300 : 28 pcs.

Connectors
C-R-60 : 16 pcs.
C-T-60 : 8 pcs.
C-S-60 : 6 pcs.
C-C-60 : 23 pcs.
CF1-60 : 8 pcs.
CC2-RTS-60 : 52 pcs.
CC2-C-60 : 46 pcs. 

Static Elements
SE-C50 : 8 pcs.
SE-B2-300 : 12 pcs.
SE-B3-300 : 16 pcs.
SE-B4-300 : 8 pcs.

Fabrics
F1-4-300 : 48 pcs.
F5-300 : 4 pcs.
FH1-4-300 : 48 pcs.

LED System
L1-24-300 : 78 pcs.
L2-24-300 : 144 pcs.
L3-1500-24-SET : 2 pcs.

Weight : 1304 kg.
Size (LxWxH) : 17.0 x 8.7 x 5.9 m.
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Allocation of factor of safety

Minimal FoS by YS = 3,0

Axial Force (N)

2826

2456

2085

1715

1344

974 

603

233

-137

-507

-877

-1248

-1618

FoS

10.0

9.4

8.8

8.2

7.7

7.1

6.5

5.9

5.3

4.7

4.2

3.6

3.0

Min 3.0
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URES (mm)
33.0

30.2

27.5

24.7

22.0

19.2

16.5

13.7

11.0

8.2

5.5

2.7

0.0

Top limit of

axial stress and bending 

(N/mm  (MPa))2

58.5

53.7

48.9

44.0

39.2

34.3

29.5

24.7

19.8

15.0

10.2

5.3

0.5
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