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Introduction

In this documentation a 3x3 m, 4x4 m and 5x5 m aluminum pagoda tent structure is verified on 
strength and stability. The tent consists of a self-supporting aluminum frame with a pagoda roof. The 
stability is ensured by the corner connections.

The tents are validated according to NEN-EN 13782 (Temporary structures – Tents - Safety). The 
elements are checked according to the respective Eurocode norm of the material.

The 3x3 m and 4x4 m pagoda tents are designed with the same profiles as the 5x5 m tent and are 
verified on safety against overturning, sliding and lifting. The required amount of counterweight and 
number of ground anchors is determined for the following cases:

5x5 m:
� without floor system
� with a heavy-load floor
� with a cassette floor

4x4 m & 3x3 m:
� without floor system
� with a cassette floor

The required amount of counterweight and number of ground anchors is also determined for the cases 
above when these tents are coupled and placed in fourfold.  

Utrecht, 20 May 2016.

Arjen Oostra

3x3 m and 4x4 m pagoda tents are designed with the same profiles as the 5x5 m tent and are 
fied on safety against overturning, sliding and lifting. The required amount of counterweight and
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Summary  

Producer of tents: TentVerkoop B.V.

Herenweg 117
2402 ND Alphen aan den Rijn
t +31 (0) 172-241206
info@tentverkoop.nl 
www.tentverkoop.nl

Main dimensions: 5x5 m 4x4 m 3x3 m

Width:
Depth:
Wall height:
Top diagonal height:
Total height:

5 m
5 m
2.3 m
3.36 m 
5.29 m

4 m
4 m
2.3 m
3.10 m  
5.03 m

3 m 
3 m
2.3 m
2.85 m 
4.77 m

Wind load: wind pressure of 0.30 kN/m2

the structure is calculated as closed

Snow load: Snow is not taken into account (see paragraph 1.3.2)

Heavy-load floor Dimensions:
Weight:

2x 2.5 x 5 m
2 x 420 = 840 kg

not designed not designed 

Cassette floor Dimensions:
Weight:

5 x 5 m
590 kg

4 x 4 m
352 kg

3 x 3 m
198 kg

Counterweight friction coefficient � = �. �* for wood/rubber on concrete/asphalt

5x5 m 4x4 m 3x3 m

Without floor system 445 kg/corner 355 kg/corner 259 kg/corner

Heavy-load floor 107 kg/corner not designed not designed

Cassette floor 150 kg/corner 138 kg/corner 103 kg/corner

Anchors 
d = 25 mm, 
l’ = 80 mm 

friction coefficient � = �. � × �. � = �. ��*

5x5 m 4x4 m 3x3 m

Without floor system 1 / corner 1 / corner 1 / corner

Heavy-load floor 1 / corner not designed not designed

Cassette floor 1 / corner 1 / corner 1 / corner

*see precondition paragraph 1.3.1

n dimensions: 5x5 m 4x4 m 3x3 m

Width:
Depth:
Wall height:

p diagonal height:
Total height:

5 m
5 m
2.3 m
3.36 m 
5.29 m

4 m
4 m
2.3 m
3.10 m  
5.03 m

3 m
3 m
2.3 m
2.85 m
4.77 m

d load: wind pressure of 0.30 kN/m2

the structure is calculated as closed

w load: Snow is not taken into account (see paragraph 1.3.2)

vy-load floor DDDDiDiDiDiDiDiDDiDiiD meeeeenssnsnsnsnsnsnnsn iii
WWWWWeWeWeWeWeWWeW ight:

2x 2.5 x 5 m
x 420 = 840 kg

not designed not des

seeetetetettttetetetete f fff ffloooor DiDDDDDD mensions:
WeWeWeWeWeWeWeWeWeWeWeWeeigigigiiiiggigggghhhthhhhhhhhh :::

5555555555555 5555555 xxxx xxxxxxxxxxxx xxxxxxxxxxxx 555 5 m
95959555599955959599555599999959995999999999999999999999000000 0000 0000000000000000000000000000 kgkkkkkkkkkkkkkkkkkkk

4 x 4 m
3535353535353333333333333333333333333333 2 2 2 222222222222222222222222222 kgkgkgkgkgkgkkkggggggggggggggggggggg

3 xxxxx 333 m
1919191919111111111 8 kg

ntttteeeeeerwwwrwwrwrwr eieight frrrfrrfrfricccccctiiiitiitiionnnnnnnnnn cccc cccoooeoooooooo fffffffffffffffffffffffffffffficiciciciciic  ������������ =============================== ����������������.. ���������* foffoffffofofooffofooooooofoooor rrr wowowowowowowowowwowowowooowooowowowoowwoowowwooododododoodododooooododoooooodoodooooddd/r/r/rr/r/rr/r/rrrrr/rr/rrr//r/rr/r//////rr bubububbbubbbbbebebebebbbbbbebbebbbbebbbbbbbbbbbbbbbebbbbebeeeeb rrrrrrrrrrrrrrrrr rrrrrrrrrr onononnnnnonnno  ccccccccccccccccconnnnnnnnnonnnnononnnnnnnnnnnnnoooooooononnncrcrcrcrcccrcccc etettetetette/////////asssasasphphphphphphphpphphphphhaalaaaaaa t

5x5555 5 4x444x4x4x4x4xx4 444444444 m 3x3x3x3x3x3x3x3x3x3x3xx33xx3 m

Without floor system 445 kg/corner 355 kg/corner 259 kg/

Heavy-load floor 107 kg/corne ot designed not des

Cassette floor 150 kg/corner 138 corner 103 kg/

hors 
25 mm, 
80 mm 

friction coefficient � = �. � × �. �. ��*

5x5 m 4x4 m 3x3 m

Without floor system 1 / corner 1 / corner 1 / corn

Heavy-load floor 1 / corner not designed not des

Cassette floor 1 / corner 1 / corner 1 / corn

e precondition paragraph 1.3.1
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Total heiTotal he
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2
2 x 42 x 4
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3
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5595955555555555999555
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5 mmmmmmmm5 mmm

g/corner/corne

nerner

== �� �
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Counterweight friction coefficient � = �. �* for wood/rubber on concrete/asphalt

5x5 m 4x 4x4 m 4x 3x3 m 4x 

Without floor system
397 kg / OMC**
340 kg / OCC***  
229 kg / IC****

319 kg / OMC**
270 kg / OCC***
174 kg / IC****

234 kg / OMC**
193 kg / OCC***
125 kg / IC****

Heavy-load floor no CW required not designed not designed

Cassette floor 171 kg / OCC*** 208 kg / OCC*** 171 kg / OCC***

Anchors 
d = 25 mm, 
l’ = 80 mm 

friction coefficient � = �. � × �. � = �. ��*

5x5 m 4x 4x4 m 4x 3x3 m 4x 

Without floor system 1 / column 1 / column 1 / column

Heavy-load floor 1 / OMC** not designed not designed

Cassette floor 1 / OCC*** 1 / OCC*** 1 / OCC***

**OMC = outer middle column (8x)
***OCC = outer corner column (4x)
****IC = inner column (4x)

*see precondition paragraph 1.3.1

hors 
25 mm, 
80 mm 

friction coefficient � = �. � × �. � = �. ��*

5x5 m 4x 4x4 m 4x 3x3 m 4x 

Without floor system 1 / column 1 / column 1 / column

Hea load floor 1 / OMC** not designed not designed

Cassette floor 1 / OCC*** 1 / OCC*** 1 / OCC***

MC = outer middle column (8
OCC = outer corner column (4x)

C = inner column (44(44(4(4(4(4(4(4(( x)x)x)x)x)x)x)x)x)x)xx)x)x

e pppppppprerererererererererererreerecococondndndndndndndnddnddnndndddititititittittittittttioioioioioioioioiooioiioiioi n nnnnnnnnnn pparagraph 1.3.1

eavyavy-lolo

ette flooette flo

(8x)(8x)
4x)x)
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Drawings
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Codes and standards

The following codes and standards are used in this report

� NEN-EN 13782  Temporary structures – Tents – Safety
� NEN-EN 1990:2002 Basis of Structural Design
� NEN-EN 1991-1 Actions on structures
� NEN-EN 1993-1-1 Design of steel structures – Part 1-1: General rules and rules for 

   buildings
� NEN-EN 1993-1-8 Design of steel structures – Part 1-8: Design of joints
� NEN-EN 1999-1-1 Design of aluminum structures – Part 1-1: General structural
� NEN-EN 1993-1-8 Design of steel structures – Part 1-8: Design of joints
� NEN-EN 1999-1-1 Design of aluminum structures – Part 1-1: General structural
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1. Project description

1.1. Description

The tent consists of a self-supporting aluminum frame with a pagoda roof. All bars are aluminum
extrusion profiles. In the corners the bars are connected by steel parts for quick and easy installation. 
The stability is ensured by the corner connections.

1.2. Geometry

5x5 m 4x4 m 3x3 m
Width 5 m 4 m 3 m
Depth 5 m 4 m 3 m
Wall height 2.3 m 2.3 m 2.3 m
Top diagonal height 3.36 m 3.10 m 2.85 m
Total height 5.29 m 5.03 m 4.77 m

. Geometry

5x5 m 4x4 m 3x3 m
th 5 m 4 m 3 m
th 5 4 3
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1.3. Preconditions for construction

1.3.1 General

� This calculation is valid for aluminum structures which comply with the provided geometry, cross-
sections and connection-detailing.

� Nature of use of the structure comprises a temporary function.
� Ground anchors are based on dense, cohesionless soil. When the tents are built on other soil 

types, additional anchors must be applied or anchor tests must be carried out. 
� A friction coefficient of � = 0.6 is used for the verification against overturning, sliding and lifting. 

This friction coefficient yields for wood/rubber on concrete/asphalt and can only be applied if the 
columns and floors are supported on rubber mats or wooden sheets. This means that the 
connection between the columns/floors and the rubber mats / wooden sheets must ensure that 
slip cannot occur between column/floor and rubber mat / wooden sheet, so slip only occurs 
between rubber mat / wooden sheet and concrete / asphalt. For other types of surfaces, the 
stability is not verified and additional counterweight or anchors may be required.

� The structure is calculated as closed*; the gable and bay walls always have to be closed by either 
textile or stiff wall-elements.

*  No internal pressure is taken into account; to prevent the need of applying internal pressure according to NEN-EN1991-1-4 art. 7.3 and 
7.4, not more than 30% of the area of at most two sides may be opened. 

1.3.2 Snow

Snow load is not taken into account for the strength and stability verification; this means the structure 
has to meet the following requirements (according NEN-EN 13782 - article 6.4.3.2):

� The tent is erected in areas, where there is no likelihood of snow.  
� The tent is operated at a time of the year, where the likelihood of snow can be discounted. 
� Pre-planned operation action prevents snow settling on the tent:

o sufficient heating equipment is installed and is ready for use.
o heating is started prior to snow fall and is heated in such a way, that the whole roof 

cladding has an outside air temperature of more than + 2 °C.  
o cladding is made and tensioned in such a way, that pounding of water or any other 

deformations of the cladding cannot take place.

1.4. Materials 

type material weight E-modulus fy fu

AL 6082 T6 aluminum 2700 kg/m3 70000 N/mm2 250 N/mm2 290 N/mm2

AL 6005A T6 aluminum 2700 kg/m3 70000 N/mm2 215 N/mm2 255 N/mm2

S235 steel 7850 kg/m3 210000 N/mm2 235 N/mm2 360 N/mm2

S355 steel 7850 kg/m3 210000 N/mm2 355 N/mm2 510 N/mm2

A friction coefficient of � = 0.6 is used for the verification against overturning, sliding and lifting.
This friction coefficient yields for wood/rubber on concrete/asphalt and can only be applied if
columns and floors are supported on rubber mats or wooden sheets. This means that the 
connection between the columns/floors and the rubber mats // / wooden sheets must ensure that
slip cannot occur between column/floor and rubber mat / wooden sheet, so slip only occ
between rubber mat / wooden sheet and concrete / asphalt. For other types of surfaces, the
stability is not verified and additional counterweight or anchors may be required.
The structure is calculated as closed*; the gable and bay walls always have to be closed by eit
textile or stiff wall-elements.

internal pressure e e ee e ee e e issisisisisissisississis tt tttttttt ttaakakakakakakakakaka enen iintntto o oo oo o o acacacaccacacaaacacccoccoccoccocc t; to prevent the need of applying internal pressure according to NEN-EN1991-1-4 art. 7.3
ot more thththththththhthhanananananananananann 3333333333 3333000000%0%00  o of f f f f fffffffff ththththththtthththt eeeeeeeee e araararararararaarareaeeaeaeaeaeaeaeeaeaea of at most two sides may be opened.

2 SnSSSSSnSnow

w lllloaaaoaoaddd is not takakkennnnn i    ntntnnntnnntnnnnntooooooo oo acccccccounuunununnt fofofoofofoooforr rr thttttttttttt e ee eeeeee s ggththtththhhhhhthththththhttthththhttthtttthhhhhhhhhhhhhhhhh aaaaaaaaaaaaaaaaaa a aaaaa d ssssssstaaabbbbbibb lilililililliliiiiiiiillitytytytytytytyyttttttttttyttyttytyttyttttyyyyy vevevevevevvevevvvveeeeevevevvvveevvveerirriiriirrirrirrirrrrrirrirrrrriiiiiifififffififififiiiiiifiiiififffiiffffifffff cacacacaacacaaaaaaaaaaaaaaaaaaaaaaaatittittiiittititiiiiiiiiiiiononnonnonnnnonnnnnonnnnnnnnnnnnnnnnnoo ;;;;; ;;;;; ththhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhisisissssssis mmmmmmmmmmmmmmmmmmmmmmmmmeaeaeaaeaeaeeaeeeaeeaaaeaaeaeeaaaaaeaeaaaeeeaeaaaaaaeeeeeaaeeaeeeeeeeaeeeeeeeeeeeeeeee nsnsnsnnnnnnn  tttheeeee ssssttrtrttrtttttrucucucucucucucucucucctu
toooo mmeeeeeeeeee ttttt ththththeeee foffofollllllowowwwowwwwwwwiniiiiiiii g requirements (accordin NEN-EN 13782 - article 6.4.3.3.3333333333333333333 2222)222222222222222222222 :

The tent is erected in areas, where there is no likelihood of snow  
The tent is operated at a time of the year, where the likelihood of snow can be discounted. 
Pre-planned operation action prevents snow settling on the tent:

o sufficient heating equipment is installed and is ready for use.
o heating is started prior to snow fall and is heated in such a way, that the whole roof 

cladding has an outside air temperature of more than + 2 °C.  
o cladding is made and tensioned in such a way, that pounding of water or any other 

deformations of the cladding cannot take place.

. Materials 
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1.5. Cross-sections

profile material
b h t G A Iy Iz Wel;y Wel;z Wpl;y Wpl;z

mm mm mm kg/m1 mm2 mm4 mm4 mm3 mm3 mm3 mm3

1 columns AL 6082 T6 64 64 2.4 1.99 737 377650 371680 12222 12028 19220 20359

2 beams AL 6082 T6 64 64 2.4 1.99 737 377650 371680 12222 12028 19220 20359

3 diagonal AL 6005A T6 40 40 2 0.82 294 69400 69400 3470 3470 4130 4130

4 corner S355 40 40 5 5.42 690 142917 142917 7146 7146 9065 9065

5 foot S235 40 40 2 2.31 294 69400 69400 3470 3470 4130 4130

               

profile 1 & 2: columns and beams           profile 3: diagonals, profile 4: corner & profile 5: foot  
  

orner S355 40 40 5 5.42 690 142917 142917 7146 7146 906

oot S235 40 40 2 2.31 294 69400 69400 3470 3470 413

               

e 1 & 2: columns and beams          profile 3: diagonals, profile 4: corner & profile 5: foot  
 

rofile 4ofile corncordiagonals, pagonal
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2. Calculation method

2.1. Modeling
The finite element software SCIA-Engineer is used to perform the static analysis of the aluminum 
structure. A non-linear calculation is carried out in which 2nd order effects taken into account. The load 
on the frame due to the wind pressure on the roof membrane is determined with EASY. 

2.2. Load combinations

2.2.1 Strength

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

One variable load Multiple variable loads

Unfavorable permanent load 1.35 × 	 + 1.5 × 
 1.35 × 	 + � 1.35 ×  
�

Favorable permanent load 1.0 × 	 + 1.5 × 
 1.0 × 	 + � 1.35 ×  
�

Table 1. Load combinations according to NEN-EN 13782 

This means the following load combinations must be checked:

1. 1.0 x self-weight + 1.5 x wind load 
2. 1.35 x self-weight + 1.35 x equivalent load 

2.2.2 Safety against overturning, sliding and uplifting

For the purpose of determination and check of required counterweight and/or anchor pins.

One or multiple variable loads

Unfavorable permanent load 1.1 × 	 + 1.2 ×  

��� +  � 1.3 ×  
�

Favorable permanent load 1.0 × 	 + 1.2 ×  

��� +  � 1.3 ×  
�

Table 2. Load combinations according to NEN-EN 13782 

 

This means the following load combination must be checked:

1. 1.0 x self-weight + 1.2 x wind load 

1 Strength

the purpose of determination and check of elements and connections.

One variable load Multiple variable loads

avorable permanent load 1.35 × 	 + 1.5 × 
 1.35 × 	 + � 1.35 × 
�

orable permanent load 1.0 × 	 + 1.5 × 
 1.0 × 	 + � 1.35 × 
�

1. Load commmmmmmmmmmbibiibiibibbbibbb nanananananananananannn ttititititititit onons s acacaccccccococooococococococordrdrdrdrdrddrdrdrdrrdrddininiinnininininiingggg gg ttttott  N N 13782

s mmmmmmmeaeaaeaeannsnss the ffffffffffololololollowiwiwiwiwiwiwingngngngnggngnggggggg llllll loaooooooooo d ddd dddd cocococococoococoocombmbmmbmmmmmm innnatatatattattiooooooooooooooooooooooooonsss mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmusssssusssssssssusssttt eee cc cchehehheeeeeheeeeeeheeheeeheheeeeeeehehhhhhhh ckckckcckckckkckckkkkkckckckckkkkkkkkkkkeeeeeeeedd::

1. 111.11 000 x self-wewweewweweweighththththhhhththttt + +++++ 1 1111111111.55555 xx xxx wwwwwwiiinii d ddddddddd looooolololooaddadd 
2. 1.11.353535535353  xxxxxx sssss seleleleeellelfffff-weweweweweweweweeeigiiii htttttt +    1.35 5 x xx equiuiuuuuiu vavvvvvv lentnnnnt l oa

2 Safety against overturning, sliding and uplifting

the purpose of determination and check of required counterweight and/or anchor pins.

One or multiple variable loads

avorable permanent load 1.1 × 	 + 1.2 × 

��� + � 1.3 × 
�

orable permanent load 1.0 × 	 + 1.2 × 

��� + � 1.3 × 
�

2. Load combinations according to NEN-EN 13782

8282

ssssst tt tttt  t  bebebebebebebebebbbbbbeeeebbbebebeeeeebbebeeebeeeeee       sst t bebeebee  

h and/or and/o

variavari ble lble
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o NENNEN--EN 1EN
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3. Design loads

3.1. Self-weight

The self-weight of the aluminum frame is calculated by the software based on the cross-sectional 
properties of the members in load case 1.

3.1.1 Membrane

The self-weight of the membrane is taken into account separately and calculated with the figures 
below. These figures illustrate the dimensions of the cross-section and top view of the 5x5 m pagoda 
tent. 

5x5 m

�2.45� + 3.39� = 3.87 �

Area large triangle: 
1
2 × 3.87 × 4.9 = 9.48 ��

Area small triangle: 
1
2 × 1.94 × 2.45 = 2.38 ��

The area of the inner dashed square is modeled as a point load of 2.38 × 4 × 0.008 = 0.08 �� on the 
top of the frame.

The remaining part is divided over the four horizontal roof beams and modeled as a line load per roof 
beam of: 

0.008 × (9.48 � 2.38)
4.9 = 11.6 × 10�� ��/�

m

45� + 3.39� = 3.87 �

a large triangle: 

3.87 × 4.9 = 9.48 ��

a small triangle:

1 94 × 2 45 = 2 38 �

self-weight of the membrane is taken into account separately and calculated with the figures
ow. These figures illustrate the dimensions of the cross-section and top view of the 5x5 m pagod
.

�
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Membrane area wall:

4.9 × 2.3 = 11.27 ��

Additionally, the roof beams are subject to a line load of:

0.008 × 11.27
4.9 = 18.4 × 10�� ��/�

Total line load on horizontal roof beams: 11.6 × 10�� + 18.4 × 10�� = 0.03 ��/�

4x4 m

�1.95� + 2.73� = 3.35 �

Area large triangle: 
1
2 × 3.35 × 3.9 = 6.53 ��

Area small triangle: 
1
2 × 1.68 × 1.95 = 1.64 ��

The area of the inner dashed square is modeled as a point load of 1.64 × 4 × 0.008 = 0.05 �� on the 
top of the frame.

The remaining part is divided over the four horizontal roof beams and modeled as a line load per roof 
beam of: 

0.008 × (6.53 � 1.64)
3.9 = 10.0 × 10�� ��/�

95� + 2.73� = 3.35 �

a large triangle: 

3.35 × 3.9 = 6.53 ��

a small triangle:

1.68 × 1.95 = 1.64 �

al line load on horizontal roof beams: 11.6 × 10�� + 18.4 × 10�� = 0.03 ��/�

m

�
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Membrane area wall:

3.9 × 2.3 = 8.97 ��

Additionally, the roof beams are subject to a line load of:

0.008 × 8.97
3.9 = 18.4 × 10�� ��/�

Total line load on horizontal roof beams: 10.0 × 10�� + 18.4 × 10�� = 0.03 ��/�

3x3 m

�1.45� + 2.47� = 2.86 �

Area large triangle:
1
2 × 2.86 × 2.9 = 4.15 ��

Area small triangle:
1
2 × 1.43 × 1.45 = 1.04 ��

The area of the inner dashed square is modeled as a point load of 1.04 × 4 × 0.008 = 0.03 �� on the 
top of the frame.

The remaining part is divided over the four horizontal roof beams and modeled as a line load per roof 
beam of: 

0.008 × (4.15 � 1.04)
3.9 = 6.38 × 10�� ��/�

45� + 2.47� = 2.86 �

a large triangle:

2.86 × 2.9 = 4.15 ��

a small triangle:

1.43 × 1.45 = 1.04 ��

al line load on horizontal roof beams: 10.0 × 10�� + 18.4 × 10�� = 0.03 ��/�

m
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Membrane area wall:

2.9 × 2.3 = 6.67 ��

Additionally, the roof beams are subject to a line load of:

0.008 × 6.67
2.9 = 18.4 × 10�� ��/�

Total line load on horizontal roof beams: 6.38 × 10�� + 18.4 × 10�� = 0.025 ��/�

3.1.2 Middle pole

The self-weight of the CHS 30x2 middle pole is equal to: 	 × � and is modeled as a point load at the 
top of the frame.

5x5 m: 1.381 × 1.93 = 2.67 �� = 0.025 ��
4x4 m: 1.381 × 1.93 = 2.67 �� = 0.025 ��
3x3 m: 1.381 × 1.92 = 2.65 �� = 0.025 ��

Load case 2 input:

5x5 m:  point load: 0.08 + 0.025 = 0.11 �� line load: 0.03 ��/�
4x4 m:  point load: 0.05 + 0.025 = 0.075 �� line load: 0.03 ��/�
3x3 m:  point load: 0.03 + 0.025 = 0.055 �� line load: 0.025 ��/�

al line load on horizontal roof beams: 6.38 × 10�� + 18.4 × 10�� = 0.025 ��/�

2 Middle pole

self-weight of the CHS 30x2 middle pole is equal to: 	 × � and is modeled as a point load at the
of the frame.

m: 1.381 × 1.93 = 2.67 �� = 0 ��
m: 1.381 × 1.93 = 2222.......67676767677676767676767767 ����������������� 0.025
m: 1.381 × 1× 1× 1× 1× 1× 1× 1× 1× 1× 1× 1× 1× 1× 1.99292929929292929299929 = 22= 22222222...656565656565656565655556 �������������� = 025 ��

d cccccccasassssassasaseee 2 inpuuuuuuut:t:t:t:t:

mmmm:::: poooooininininint loooooooadaadadaadadaaaadd:::: 0000.0000000 0808080808808 + 0+ 0+ 0+ 0+ 000+ 0.0202020200200020225555555 = 000000000000000000000000000000...1111 � liiilililiiiiiililliin lllloaoooaoaoaoaoaoaaaaoaoaoooooooo d:d:d:dd:ddddddd:ddd:d:d: 0.0000.000.0.000000000000000000000000 0303030333333330300033333333303030030300 ���������������������������������////////////////////////////////��������������������
mmmm:::::  popopopppoopoininininiininttt t t ttt lollololoollload: 0.05 + 0.025 = 0.075 line load: 0.03 ��/��
m:m:m:::m:m:mm  ppopopopopppopopopopoiinininninnninintttttttt llollllllll addd:::: ::: 0000.00000000 03 +++ 0+++++ .0222255555555555555 = 0.05000 5 ��� liiliiliiilililiiiinennnnennnnnnnnn  l : 0.0222222222222255555555555555 ��/����������

e

CHS 30xCHS 3

0.0.025025 ��
2525 ����

���

iineeee lllooiinee
line loadine loadd

e loaaaaaad:d:d:dddd:d:ddd:d  oaaaadd:d:ddddd  0 00

������������������ == 0==============
= 0.= 0.0250

00 11111111111111111111111111111 ���������������������������������������������
55 ������

������������������ liiliiiiin
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3.2. Wind load

The wind pressure according to NEN-EN 13782 – article 7.4: �� = 0.3 ��/�� for tents with a width of 
10 m or less and a height of 5 m or less. As the structure is symmetric, only wind perpendicular to one 
wall is considered.

3.2.1 Wind coefficients for the walls

The wind coefficients for wind pressure on the walls according to NEN-EN 13782 article 7.4.2.2:

  

p g
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3.2.2 Wind load on the walls 

Load distribution over columns and roof beams for 3x3, 4x4 and 5x5 m structure: 
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The load on the columns and horizontal roof beams due to the wind pressure on the walls is equal to:



 = ��� × �� × �, with:

�: the distance to the column or roof beam according to the load distribution figure on the previous 
page.

3.2.3 Wind coefficients for the roof

The wind coefficients for wind pressure on a closed tent of round shape according to NEN-EN 13782 
Annex A2: 

wind coefficients for wind pressure on a closed tent of round shape according to NEN-EN 1378
ex A2:
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These wind pressure coefficients include a constant internal pressure coefficient ��� = �0.25. The roof 
is split up into four different areas (see also the next figure) where the following wind coefficients are 
used: (! = 35°)  

area1: 0 < " < 22.5° # ��$ = 0.35
area2:  22.5° < " < 45° # ��� = 0.05
area3: 45° < " < 112.5° # ��� = �0.70
area4: 112.5° < " < 180° # ��% = �0.50

These are the wind coefficients without the internal pressure coefficient that is included in the previous 
figure.  

3.2.4 Wind load on the roof

Input in EASY:

1

2

2

4

3

3

se are the wind coefficients without the internal pressure coefficient that is included in the previ
re.  

4 Wind load on the roof

ut in EASY:

11111

2

2

44444444444444444444444444444444444444

3

3
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Reactions:
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The wind load on the roof membrane is put into EASY resulting in the following reaction forces on the 
corners of the roof: 

Reaction forces EASY x y z
Node 2 -0.86 0.31 -0.58
Node 4 -0.87 -0.32 -0.58
Node 6 0.36 0.28 -0.80
Node 8 0.36 -0.28 -0.80

Also, internal forces occur in the middle pole and diagonals (see the next figure).

These reaction forces and internal forces are input for the SCIA model. However, when the internal 
force in the middle pole & = 1.16 �� is applied as an external force on the frame in SCIA, additional 
action forces are introduced in the nodes:

Additional action forces x y z
Node 2 -0.73 0.73 -0.29
Node 4 -0.73 -0.73 -0.29
Node 6 0.73 0.73 -0.29
Node 8 0.73 -0.73 -0.29

se reaction forces and internal forces are input for the SCIA model. However, when the internal
e in the middle pole & 1 16 �� is applied as an external force on the frame in SCIA additiona

o, internal forces occur in the middle pole and diagonals (see the next figure).
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The reaction forces due to the applied point load in the top have to be in equilibrium with the overall 
reaction forces received with EASY. Therefore, the resulting action forces are:

Resulting action forces x y z
Node 2 1.59 -1.04 0.87
Node 4 1.60 1.05 0.87
Node 6 -1.09 -1.01 1.09
Node 8 -1.09 1.01 1.09

The resulting reaction forces are put on the frame in SCIA Engineer in load case 3 to verify the 
strength and stability of the structure. However, they are not applied as point loads in the nodes only. 
They are split up into a line load part on the horizontal roof beams and a point load part on the nodes.
Point loads SCIA [kN] x y z
Node 2 0.80 1.22 0.38
Node 4 -0.81 1.23 0.38
Node 6 0.77 -0.72 0.60
Node 8 -0.77 -0.72 0.60

Line loads SCIA [kN/m] x y z
B6 0.15 0.1

B7 -0.1 0.1

B8 0.1 0.1
B9 -0.15 0.1

4x4 m

The roof area of the 5x5 m tent is 4 × 10.24 = 40.96 �� (see paragraph 3.1.1). The roof area of the 
4x4 m tent is 4 × 6.53 = 26.1 ��, which is (26.1/40.96)  × 100 = 64% of the 5x5 m tent. The next table 
contains the point loads that are obtained when the forces on the 5x5 m frame due to the wind 
pressure on the roof are reduced by 100 � 64 = 36%. These are applied in the SCIA 4x4 m model. 

Point loads SCIA [kN] x y z
Node 2 0.51 0.78 0.24
Node 4 -0.52 0.79 0.24
Node 6 0.49 -0.46 0.38
Node 8 -0.49 -0.46 0.38

3x3 m 

The roof area of the 5x5 m tent is 4 × 10.24 = 40.96 �� (see paragraph 3.1.1). The roof area of the 
3x3 m tent is 4 × 4.15 = 16.6 ��, which is (16.6/40.96)  × 100 = 41% of the 5x5 m tent. The next table 
contains the point loads that are obtained when the forces on the 5x5 m frame due to the wind 
pressure on the roof are reduced by 100 � 41 = 59%. These are applied in the SCIA 3x3 m model. 

resulting reaction forces are put on the frame in SCIA Engineer in load case 3 to verify the 
ngth and stability of the structure. However, they are not applied as point loads in the nodes on
y are split up into a line load part on the horizontal roof beams and a point load part on the node

nt loads SCIA [kN x y z
e 2 80 1.22 0.38
e 4 -0.81 1.23 0.38
e 6 0.77 0.72 0.60
e 8 -0.77 2 0.60

e loads SCICICICCIIICICICIICICCCIAA AA A AAAAAAAAA [[k[k[k[k[k[k[k[k[k[k[k[k[kNNNN/NNNNN/m]m]mm]m]m]m]m]m]m]mm] xxxxxxxxxxx y
5

-0.000.0000000.111 000000.0000000000000000000000000000000000000 1111111111111111111111111

0.1 111
-0.15 0.

m

roof area of the 5x5 m tent is 4 × 10.24 = 40.96 �� (see paragraph 3 1 1). The roof area of the
m tent is 4 × 6.53 = 26.1 ��, which is (26.1/40.96)  × 100 = % of the 5x5 m tent. The next ta

tains the point loads that are obtained when the forces on the 5x5 m frame due to the wind 
ssure on the roof are reduced by 100 � 64 = 36%. These are applied in the SCIA 4x4 m model.

nt loads SCIA [kN] x y z
e 2 0.51 0.78 0.24
e 4 -0.52 0.79 0.24
e 6 0.49 -0.46 0.38

a a 
N]N] xx

0.800.8
0.80 11

77 --0.
--0.720.7

zz
0.10.1

h h 3.1.13.1 )
the 5x5 he 5x

me dueme due
SCIA 4xCIA 4

yy
0.150.15

000.0.00000.0000000000000 11110000
0.10.1

e paragre para
= 64%64% o

5x55
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Point loads SCIA [kN] x y z
Node 2 0.33 0.50 0.16
Node 4 -0.33 0.50 0.16
Node 6 0.32 -0.30 0.25
Node 8 -0.32 -0.30 0.25

3.3. Equivalent load
An equivalent load of 0.1 kN/m2 according to NEN-EN 13782 - article 7.3 is applied on the roof in load 
case 4.

equivalent load of 0.1 kN/m according to NEN-EN 13782 - article 7.3 is applied on the roof in lo
e 4.
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4. Element check

The in- and output file of the FE analysis with SCIA is given appendix A.

4.1. Column

Profile: 64 x 64 x 2.4 mm, material: AL 6082 T6.

Governing position: element B1 section SB1, load case: NC1 (see appendix A: SCIA report 5 x 5 m 
chapter 11).

Normal force: N = 1.96 kN
Bending moment y-direction: My = 2.90 kNm
Bending moment z-direction: Mz = 0.34 kNm

Governing check: bending moment y-axis (NEN-EN 1991-1-1: article 6.2.5 eq. 6.24).

*,-:
*,;: > 1 # *,-:

?,,AB× CDEFG
= �.HI×$IJ

$����×GKL
M.GN

= 1.02 O 1 (result acceptable)

For full check see appendix Annex B: Element check. 

4.2. Horizontal roof beam

Profile: 64 x 64 x 2.4 mm, material: AL 6082 T6.

Governing position: element B8 section SB8, load case: NC1 (see appendix A: SCIA report 5 x 5 m 
chapter 11). 

Normal force: N = -1.22 kN  
Bending moment y-direction: My = 2.93 kNm
Bending moment z-direction: Mz = 0.91 kNm

Governing check: bending moment y-axis (NEN-EN 1991-1-1: article 6.2.5 eq. 6.24).

*,-:
*,;: > 1 # *,-:

?,,AB× CDEFG
= �.H�×$IJ

$����×GKL
M.GN

= 1.03 O 1 (result acceptable)

For full check see appendix Annex B: Element check. 

erning position: element B1 section SB1, load case: NC1 (see appendix A: SCIA report 5 x 5 m
pter 11).

mal force: N = 1.9 kN
ding moment y-direction: My = 2.90 kNm
ding moment z-direction: Mz = 0.34 kNm

erning check: bending momen axis (NEN-EN 1991-1-1: article 6.2.5 eq. 6.24).

:
: > 1 # *,-:-:-:-:-:-:-:-:-:-:--::

?????????????,,,,,,ABBB×× CCDDDEEEEEEEEEEEEEEFFFGFGFGFFGFGFFFGFGF
=== �.HI×××××××$I$$I$I$$I$II

$�$�$�$�$�$��$�$�$��$ ��×GKL
M.GN

02 O esult acceptable)

fullll chhhehheck see appppeeeeeeeeeeeendndndndnnndddndn ixixixixixixixxixix AAAnA nenenenennnneneneexx xxxxxxxxxxx BBB: EEElleeeeeeeeeeleeeeem nnnnntnnnnnnnnnnnnnnnn  cccccccccccccccccccccccccccchhhhhehhhhehehhhhhhhhhhhhhhhhhh

. HHHorizonttttttal roof bbbebb am

file: 64 x 64 x 2.4 mm, material: AL 6082 T6.

erning position: element B8 section SB8, load case: NC1 (see appendix A: SCIA report 5 x 5 m
pter 11). 

mal force: N = -1.22 kN  
ding moment y-direction: My = 2.93 kNm
ding moment z-direction: Mz = 0.91 kNm

erning check: bending moment y-axis (NEN-EN 1991-1-1: article 6.2.5 eq. 6.24).

: > 1 *,-: �.H�×$IJ 1 03 1 ( lt t bl )

.9696 kNkN
rection:ection

tion:on: Mz 

ment ment y-y-axa

OO 11 (res(re

hehhehehehehhheeehhhhhhhhhhheeeckkkkkckckckckkkkckckkkkkckkkkckccccccccckkhehehehh ckkckkck. . . 

ppendix endi

IIIIIJJJJJJJJJ
LL = 1.= 1 0

EE eeeeeeememmeeememememmmemmememmememmememmemmmemennnnntnnnnnnnnnnnnnnnnnnnnnmememeennnn

C1 (see C1 (se
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4.3. Diagonal    

Profile: 40 x 40 x 2 mm, material: AL 6005A T6, length: 3.65 m.

Governing position: element B10 section SB10, load case: NC2 (see appendix A: SCIA report 5 x 5 m 
chapter 18).

Normal force: N = -2.76 kN
Bending moment y-direction: My = 0.01 kNm
Bending moment z-direction: Mz = 0 kNm

Governing check: buckling (compression) (NEN-EN 1999-1-1: article 6.3.1.1 eq. 6.48).

�P�
�Q,R�

> 1 # �P�
S × T × U�VV × WXY*$

= 2760
1 × 0.05 × 294 × 2151.1

= 0.91 < 1

For full check see appendix Annex B: Element check. 

4.4. Middle pole

Profile: Z30 × 2 mm, material: S235, length: 1.93 m.

Self-weight membrane and pole: 0.11 kN.
Internal force in pole due to wind load (EASY): 1.16 kN. 

Normal force: N = 1.0 x 0.11 + 1.5 x 1.16 = 1.85 kN.

Governing check: buckling (compression) (NEN-EN 1993-1-1: article 6.3.1.1 eq. 6.47) 

�P�
�Q,R�

> 1 # �P�
T × U × W[Y*$

= 1850
1 × 0.18 × 176 × 2351

= 0.24 < 1.0

For full check see appendix Annex B: Element check. 

ding moment y-direction: My = 0.01 kNm
ding moment z-direction: Mz = 0 kNm

erning check: buckling (compression) (NEN-EN 1999-1-1: article 6.3.1.1 eq. 6.48).

�
> 1 # �P� �

S × T × U�VV × WXWWY*YY
= 2760

1 × 0.05 × 294 × 2151.1
= 0.91 < 1

full check see appendix Annex B: Element check. 

. MiMiMiMiMiMMiMiMiMiMiMiiMiiddddddddddddddddddddddddddddddlleleleelellellellell  pole

fileeeeee:::: ZZZZ3030333000 × 2 mmm,,, mmamammaatetetetet riririaalaa : S2S2S2S222233555,,, ,, leeeeengggg hth 9393939393939339333333333333333333333333 mmmmmmmmmmmmmmmmmmmmmmmmmmmm...

-wweweweweeigigigghththhhththt m mmememembrbrbbbbbbrranannannannannneee e annnd ddd d d d dd dd pole: : :: 0.00000 11 kkkkkkkkkkkkkN.NNNNNNNNNNNN
rnalalllal fffffff force iiiiiii in pollllllle dd dddue tttttttttttto windddddddd l llllload (E(E(E(E(E(E(EEE(((E(E(EASY)Y))Y)Y)Y)): 1.16 k

mal force: N = 1.0 x 0.11 + 1.5 x 1.16 = 1.85 kN.

erning check: buckling (compression) (NEN-EN 1993-1-1: article 6.3.1.1 eq. 6.47) 

�
> 1 # �P� �

T × U × W[WW
Y*$YY

= 1850
1 × 0.18 × 176 × 2351

= 0.24 < 1.0

full check see appendix Annex B: Element check. 

cklkl

�
WW
*$*$

x B: Elemx B: El

mm

.1 eq. 6.1 eq. 6.

AnnAnAnn

gggthththtthtthttthhhhhhhhhhhhhhh: 11.1.1111111....99393939939999999993339399999333333gthttth: 1.1.1.

66666666 kN. 66666666 kN. 

rticle 6rticle 
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5. Connection check

5.1. Base plate – Column

Governing position: element B1 node N1, load case: NC1 (see appendix A: SCIA report 5 x 5 m 
chapter 11).

Normal force: N = 2.28 kN
Shear force y-direction: Vy = 1.96 kN
Shear force z-direction: Vz = 0.08 kN

\P� = ]\[� + \̂� = �1.96� + 0.08� = 1.96 ��

The normal force is transferred by the bolt to the foot profile. 
Bolt: Z8 _235. 

Failure mechanism: shear in bolt (NEN-EN 1993-1-8: article 3.6.1 table 3.4)

Two sections:

&̀ P� = �
2 = 2.28

2 = 1.14 ��

Check:
&̀ P�
&̀ R�

= &̀ P�
!` × WaQ × UY*�

= 1140
0.6 × 360 × 501.25

= 0.13 < 1

Failure mechanism: bearing capacity aluminum profile (NEN-EN 1999-1-1: article 8.5.5 table 8.5) 

&QP�
&QR�

= &QP�
�$ × !Q × Wa × b × cY*�

= 1140
2.5 × 1.0 × 290 × 8 × 2.41.25

= 0.10 < 1

erning position: elleleellelelelele emememememememememememememememeneeenenene t B node N oad case: NC1 (see appendix A: SCIA report 5 x 5 m 
pter 11).).).).).).).).).)

maaaaalalallaa fff fooooro ccce: N ===== 2.288282828282828888 kNNkNkNkNkkkNkNkNkkk
arrrr fofofof rcrrrcceee y-direcctionnnnn: VyVyVVyVVVyVy = === 1.96666666 NkNkNNN
arrrr fofff rrcrrccrr eee z-directttttiioiiiii n: VVzVzVVVzVVVVVzVzz = 00000.08 888888 NkNkNNkk

= ]]]]]]]\[\\� + \̂\\� = �1.96� + 0.08� = 1.96 ��

normal force is transferred by the bolt to the foot profile.
: Z8 _235. 

ure mechanism: shear in bolt (NEN-EN 1993-1-8: article 3.6.1 table 3.4)

o sections:

= �
2 = 2.28

2 = 1.14 ��

k

e N1e N1, loadlt B1B1B11B11B1111t BBB11B1B1B non
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The shear force is transferred by contact pressure to the foot profile. 

Contact length: � = 350 � 256 + 20 = 114 ��

�def = \P�
� = 1960

114 = 17.2 �/��

g = �def
2 × c = 17.2

2 × 2.4 = 3.6 �/���

Failure mechanism: resistance of cross-section (NEN-EN 1999-1-1: article 6.2.1 eq. 6.15c)

h3 × g
WXY*$

= h3 × 3.6
2501.1

= 0.03 > 1

5.2. Corner connection

Governing position: element B8 node N2, load case: NC1 (see appendix A: SCIA report 5 x 5 m 
chapter 11).

Normal force: N = -1.25 kN
Shear force y-direction: Vy = 0.04 kN
Shear force z-direction: Vz = 1.40 kN
Bending moment y-direction: My = 3.24 kNm
Bending moment z-direction: Mz = 0.92 kNm

\P� = ]\[� + \̂� = �0.04� + 1.40� = 1.40 ��

Corner profile: 40x40x5 S355.

Failure mechanism: resistance of cross-section (NEN-EN 1993-1-1: article 6.2.5 eq. 6.12).

i[,P�
i[,R�

= i[,P�
j�k × W[Y*I

= 3.24 × 10l
9065 × 3551

= 1.01 O 1

ure mechanism: resistance of cross-section (NEN-EN 1999-1-1: article 6.2.1 eq. 6.15c)

× g
X

$
= h3 × 3.6

2501.1
= 3 > 1

. Corner connection

erning position: element B8 node N2, load case: NC1 (see appendix A: SCIA report 5 x 5 m 
pter 11).

mal force: N = -1.25 kN
ar force y-direction: Vy = 0.04 kN
ar force z-direction: Vz = 1.40 kN
ding moment y-direction: My = 3.24 kNm
ding moment z-direction: Mz = 0.92 kNm

= 0.0.0303

onon

dix A: SCix A: Ssee appeee app
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The bending moment and shear force in the horizontal roof beams are transferred to the corner 
connection by contact pressure.

Contact length: � = 200 ��. 

�def = iP� × 6
�� + \P�

� = 3.24 × 10l × 6
200� + 1.40 × 10�

200 = 493 �/�� 
  

g = �def
2 × c = 493

2 × 2.4 = 103 �/���

Failure mechanism: resistance of cross-section (NEN-EN 1999-1-1: article 6.2.1 eq. 6.15c)

h3 × g
WXY*$

= h3 × 103
2501.1

= 0.78 < 1

The normal force is transferred by the bolt to the corner profile.
Bolt: Z8 _235. 

Failure mechanism: shear in bolt (NEN-EN 1993-1-8: article 3.6.1 table 3.4)

Two sections:

&̀ P� = �
2 = 1.25

2 = 0.63 ��

Check:
&̀ P�
&̀ R�

= &̀ P�
!` × WaQ × UY*�

= 630
0.6 × 360 × 501.25

= 0.07 < 1

2 × c = 2 × 2.4 = 103 �/���

ure mechanism: resistance of cross-section (NEN-EN 1999-1-1: article 6.2.1 eq. 6.15c)

× g
X

$
= h3 × 103

2501.1
= 0 < 1

normal force is transferred by the bolt to the corner profile.
: Z8 _235. 

ure e e e e e ee eee mmmmmmmememmm chchhhhhhhhhanananananananananaannananannisiisisisisisisisisssisissmmmmmmmmm:mmmm  shear in bolt (N EN 1 -1-8: article 3.6.1 table 3.4)
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6. Safety against overturning, sliding and uplifting

The verification against overturning, sliding and lifting is determined according to NEN-EN 13782 
(Temporary structures – Tents - Safety). A load combination factor of 1.2 is applied on the wind load.

6.1. Reaction forces

6.1.1 5x5 m frame

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 ST1 0.21 -1.92 1.93 -1.37 -1.23
Sn2/N3 ST1 -0.21 -1.90 1.91 -1.38 -1.24
Sn3/N7 ST1 -0.22 -1.27 1.29 0.43 0.58
Sn4/N5 ST1 0.22 -1.26 1.28 0.42 0.57

mf[ = ]mf� + m[�

Rx, Ry and Rz are the reaction forces obtained in SCIA-Engineer due to the self-weight of the frame, 
the self-weight of the membrane, the self-weight of the middle pole and the wind load. However, the 
resultant of reaction forces of the self-weight of the frame, the membrane and middle pole is equal to:

Resultant [kN]
Self-weight frame LC1 0.72
Self-weight membrane and middle pole LC2 0.70

This means their total weight used for strength analysis is equal to 142 kg. However, information 
provided by Tentverkoop tells us that the 5x5 m pagoda tent has a total self-weight of 200 kg. The 
difference of 200 � 142 = 58 �� is available for counterweight. This weight is evenly distributed over 
the four supports, so 58/4 × 10�� = 0.145 �� per support.   

Rz*: the resultant of vertical reaction forces including the additional available weight mentioned in 
paragraph 6.1: Rz* = Rz + 0.145.

6.1.2 4x4 m frame

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 ST1 0.22 -1.47 1.49 -1.18 -1.06
Sn2/N3 ST1 -0.21 -1.47 1.48 -1.2 -1.08
Sn3/N7 ST1 -0.22 -0.99 1.01 0.53 0.65
Sn4/N5 ST1 0.23 -0.98 1.01 0.53 0.65

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
/N1 ST1 0.21 -1.92 1.93 -1.37 -1.23
/N3 ST1 -0.21 -1.90 1.91 -1.38 -1.24
/N7 ST1 0.22 -1.27 1.29 0.43 0.58
/N5 ST1 0 -1.26 1.28 0.42 0.57

= ]m]] f� + m[�
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The resultant of reaction forces of the self-weight of the frame, the membrane and middle pole is equal 
to:

Resultant [kN]
Self-weight frame LC1 0.61
Self-weight membrane and middle pole LC2 0.54

This means their total weight used for strength analysis is equal to 115 kg. However, information 
provided by Tentverkoop tells us that the 4x4 m pagoda tent has a total self-weight of 163 kg. The 
difference of 163 � 115 = 48 �� is available for counterweight. This weight is evenly distributed over 
the four supports, so 48/4 × 10�� = 0.12 �� per support.  

Rz*: the resultant of vertical reaction forces including the additional available weight mentioned in 
paragraph 6.1: Rz* = Rz + 0.12. 

6.1.3 3x3 m frame

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 ST1 0.18 -1.00 1.02 -1.00 -0.88
Sn2/N3 ST1 -0.18 -1.00 1.02 -1.01 -0.89
Sn3/N7 ST1 -0.18 -0.69 0.71 0.53 0.65
Sn4/N5 ST1 0.18 -0.68 0.70 0.52 0.64

The resultant of reaction forces of the self-weight of the frame, the membrane and middle pole is equal 
to:

Resultant [kN]
Self-weight frame LC1 0.50
Self-weight membrane and middle pole LC2 0.35

This means their total weight used for strength analysis is equal to 85 kg. However, information 
provided by Tentverkoop tells us that the 4x4 m pagoda tent has a total self-weight of 132.5 kg. The 
difference of 132.5 � 85 = 47.5 �� is available for counterweight. This weight is evenly distributed over 
the four supports, so 47.5/4 × 10�� = 0.119 �� per support.  

Rz*: the resultant of vertical reaction forces including the additional available weight mentioned in 
paragraph 6.1: Rz* = Rz + 0.119. 

vided by Tentverkoop tells us that the 4x4 m pagoda tent has a total self-weight of 163 kg. The 
erence of 163 � 115 = 48 �� is available for counterweight. This weight is evenly distributed ove
four supports, so 48/4 × 10�� = 0.12 �� per support. 

 the resultant of vertical reaction forces including the additional available weight mentioned in 
agraph 6.1: Rz* = Rz 0.12. 

3 3x3 m frame

Rx [kN]]]]]]]] Ry Rxy [kN] Rz [kN] Rz* [kN]
/N1 ST1 0000.0.00.000.0.000 111181818181181818818 1.00 1.02 -1.00 -0.88
/N3 STSTSTSTSTSTSTSTSTSTSTSTS 111111111111111 --000000000000.18181818181818118181181 0 2 -1.01 -0.89
/NNN7777777 STSTSTSTSTSTSTSTSSTSTSTSSSTT11111111 -0.18 -0.6 0.71771 0.5333333333333333333333333333 0.65
/NNN5NN SSST1 0.0.0.0.000000 1818181811818188818181188 -0.00000000000 666888 000 70707070707070707070770070770070770070707070700077007000000000 0.0.00000.000000.0000.00000.0.00.0000..0 525252522525255555525555555555552225255555555 00.000000.0.00.0.00.00000.0.00.0000....... 466464644646646646666464646666644464644664444444446444466666
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6.2. Floor system

6.2.1 Heavy-load floor

The 5x5 m pagoda tent can be designed with two 2.5x5 m heavy-load floors. Together they have a 
self-weight of 840 kg. Both floors are not coupled to work as one plate to withstand the vertical 
reaction force. However, horizontally, the two heavy-load floors are considered to work as one plate.
This means that for the vertical forces the floor needs to be verified locally, but for the horizontal forces 
the floor can be verified globally.   

The friction coefficient � = 0.6 for a heavy-load floor on a concrete or asphalt subsurface. When the 
floor is combined with ground anchors this factor has to be reduced according to NEN-EN 13782 and 
becomes � = 0.7 × 0.6 = 0.42. 

6.2.2 Cassette floor

The 5x5 m pagoda tent can be designed with a 5x5 m cassette floor, which has a self-weight of 590 
kg. This weight is used for counterweight. The 4x4 m and 3x3 m tents can also be designed with 
cassette floors (	 = 0.22 ��/��). These have a self-weight of:

4x4 m: 0.22 × 16 × 100 = 352 ��. 
3x3 m: 0.22 × 9 × 100 = 198 ��. 

The friction coefficient � = 0.6 for a cassette floor on a concrete or asphalt subsurface. When the floor 
is combined with ground anchors this factor has to be reduced according to NEN-EN 13782 and 
becomes � = 0.7 × 0.6 = 0.42. 

The cassette floor is constructed in such a way, that the floor works a one entire plate. Overall reaction 
forces may be applied.

6.3. Required amount of counterweight

The amount of concrete to provide sufficient counterweight is determined according to NEN-EN 13782 
– paragraph 8.2.

The friction coefficient � = 0.6 for wood on concrete.  

6.3.1 5x5 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Sn1/N1 1.93 -1.37 -1.23 0.6 322 123 445

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

The tent needs at least 445 kg of concrete on every corner to stay in place when standing on loam. 

friction coefficient � = 0.6 for a heavy-load floor on a concrete or asphalt subsurface. When the
r is combined with ground anchors this factor has to be reduced according to NEN-EN 13782 a
omes � = 0.7 × 0.6 = 0.42. 

2 Cassette floor

5x5 m pagoda tent can be designed with a 5x5 m cassette floor, which has a self-weight of 590
This weight is used for counterweight. The 4x4 m and 3x3 m tents can also be designed with 
sette floors (	 = 0.222222222 ����������������������������/////////// �). These have a self-weight of:

m:m:m:m:m::m:::: 0.00000.000.000000.2222222222222 ×××××××××××× 16161616161616161161661616161 ××××××××× 1111110111 0 = 352 ��.
mmm::: 0000.00.0..22222222222 × 9 ××× 10000000000 = 198 ����������.

frrrriiccicctitititionoooonoo  coefficcccieieieieieieieient ������������ = 00= 0= 00= 00= 000= 0.66666 ffffofffff r rrrrr aaaaa aaa cacacaccacacacacacassssssssssssssssssssettttteteeeteteeeeeeeeeeeeeeeeee f  oooooooooonnnnnnn nn n aaaa a aa aaaaaaaaaaaaaaaaaaa cococooococoocoocooocoococcooococ n rerrrerereeeereeeeetetteteteeteteteeteeeeeeeeeteetet oooooooo oooooooooooor rr r rrrrr asaaaaasasasasaaaaasaaasaasaasaaaaaassphhhhphphphphphphhphphhphhhhhhhphphhphhhphphphphppppppppppppppppppp alalalllllllllallllltttttttttttttttt ttttttttttttttt sususuuuuuuuuuuusuuuusususuuuuuususssssusuubbbbbsbsbsbsbsbbbbbbbbbbbbbbbbbbbbbb uuurururrrrrrrrfafaffafffffafaffffffaaaffffaffaaafafafaaccccececcececccccccececccccceccccccccceccccecccccceccccceceeeee. WWWWhWWWWW eneeeennneneee  ttttttthehehehehehehehehehehehehehehe flo
ommmmmmbibib neneneneneneenn dddddd wiwiwiwwiwiwithththththth g g ggggrororororroroounuuunuunnunnunuu d anchors this factor has to be reduced according too NENENEN-EN 13782 and 
omemememememememem s ssssssssss ������ = 0= 0= 0= 0= 0= 000= 0= 0 777777777.7 × 0× 00× 00× 00× 00××× 0 6666.66666666 = 000000000000.4244444444 . 

cassette floor is constructed in such a way, that the floor works a one entire plate. Overall reac
es may be applied.

. Required amount of counterweight

amount of concrete to provide sufficient counterweight is determined according to NEN-EN 137
aragraph 8.2.
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6.3.2 5x5 m pagoda tent with floor system

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.21 -1.92 -1.37 -1.23
Sn2/N3 -0.21 -1.90 -1.38 -1.24
Sn3/N7 -0.22 -1.27 0.43 0.58
Sn4/N5 0.22 -1.26 0.42 0.57
Total 0 -6.35 -1.90 -1.32

Heavy-load floor

The self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
available as counterweight for the vertical and horizontal reaction force. The required counterweight to 
balance the vertical reaction force is 132 kg. This means 840 � 132 = 708 �� is available as 
counterweight for the horizontal reaction force, but as the governing support requires 124 kg 
counterweight to balance the vertical reaction force and only 105 kg is available there still is additional 
counterweight required.

The self-weight of the heavy-load floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.6 × 708

100 = 4.25 < 6.35 ��

The required additional weight of concrete to balance the horizontal reaction force is equal to:

	[ = 100 × m[
� = 100 × 6.35 � 4.25

0.6 = 350 ��

This weight must be evenly distributed over the four corners, so 350/4 = 88 �� per corner to resist the 
horizontal reaction force. Additionally, 124 � 105 = 19 �� counterweight per corner is required for the 
vertical reaction force, so in total 88 + 19 = 107 �� counterweight must be placed at every corner for 
the tent to stay in place. 

Cassette floor

The self-weight of the cassette floor is 590 kg. The required counterweight to balance the vertical 
reaction force is 132 kg. This means 590 � 132 = 458 �� is available as counterweight for the 
horizontal reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.6 × 458

100 = 2.75 < 6.35 ��

vy-load floor

self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
lable as counterweight for the vertical and horizontal reaction force. The required counterweigh

ance the vertical reaction force is 132 kg. This means 840 � 132 = 708 �� is available as 
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nterweight required.
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The required additional weight of concrete to balance the horizontal reaction force is equal to:

	[ = 100 × m[
� = 100 × 6.35 � 2.75

0.6 = 600 ��

This weight must be evenly distributed over the four corners, so 600/4 = 150 �� per corner.

6.3.3 4x4 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Sn2/N3 1.48 -1.20 -1.08 0.6 247 108 355

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

The tent needs at least 355 kg of concrete on every corner to stay in place when standing on loam. 

6.3.4 4x4 m pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.22 -1.47 -1.18 -1.06
Sn2/N3 -0.21 -1.47 -1.20 -1.08
Sn3/N7 -0.22 -0.99 0.53 0.65
Sn4/N5 0.23 -0.98 0.53 0.65
Total 0 -4.91 -1.32 -0.84

The self-weight of the cassette floor is 352 kg. The required counterweight to balance the vertical 
reaction force is 84 kg. This means 352 � 84 = 268 �� is available as counterweight for the horizontal 
reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.6 × 268

100 = 1.61 < 4.91 ��

The required additional weight of concrete to balance the horizontal reaction force is equal to:

	[ = 100 × m[
� = 100 × 4.91 � 1.61

0.6 = 550 ��

This weight must be evenly distributed over the four corners, so 550/4 = 138 �� per corner.

erning support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg
/N3 1.48 -1.20 -1.08 0.6 247 108 355

y: the required weight of concrete to prevent the tent from sliding.
: the required weight of concrete to prevent the tent from uplifting.
ot: the total required weight of concrete for the tent to stay in place. 

tent needs at least 355 kg of concrete on every corner to stay in place when standing on loam.

4 4x4 m pagoda t ttttttttttttenenenenenenenenenenenenenentttttttt with cassette floor

RRRRRxRxRRRRRRxR  [ [[[ [[[[[[[[[[kNkNkNkNkNkNkNkNkNkNkNNkN]]]]]]]]]]]] RRRRRRRyRRR  [kN] Rz [kN] Rz* [kN]
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/NNN5N555 0.0000000000.232323232323223 ------0.98 0.53 0.65
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6.3.5 3x3 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Sn2/N3 1.02 -1.01 -0.89 0.6 170 89 259

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

The tent needs at least 259 kg of concrete on every corner to stay in place when standing on loam. 

6.3.6 3x3 m pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.18 -1.00 -1.00 -0.88
Sn2/N3 -0.18 -1.00 -1.01 -0.89
Sn3/N7 -0.18 -0.69 0.53 0.65
Sn4/N5 0.18 -0.68 0.52 0.64
Total 0 -3.37 -0.96 -0.48

The self-weight of the cassette floor is 198 kg. The required counterweight to balance the vertical 
reaction force is 48 kg. This means 198 � 48 = 150 �� is available as counterweight for the horizontal 
reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.6 × 150

100 = 0.9 < 3.37 ��

The required additional weight of concrete to balance the horizontal reaction force is equal to:

	[ = 100 × m[
� = 100 × 3.37 � 0.9

0.6 = 412 ��

This weight must be evenly distributed over the four corners, so 412/4 = 103 �� per corner.

6.3.7 5x5 m 4x pagoda tent without floor system

Column Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Out middle Sn9/N19 1.63 -1.39 -1.25 0.6 272 125 397
Out corner Sn1/N1 1.62 -0.84 -0.70 0.6 270 70 340
Inner Sn6/N12 0.78 -1.13 0.99 0.6 130 99 229

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

tent needs at least 259 kg of concrete on every corner to stay in place when standing on loam

6 3x3 m pagoda tent with cassette floor

Rx [kN] kN] Rz [kN] Rz* [kN]
/N1 0.18 -1.0 -1.00 -0.88
/N3 -0.18 -1.00 1.01 -0.89
/N7 -0.18 -0.69 3 0.65
/N5 0.18 -0.68 0.5 0.64

al 0 ---------3333.33333333333 33337373737373737333 0.96 0.48
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= Y × 	[	
100 = 0.6 × 150

100 = 0.9 < 3.37 ��

required additional weight of concrete to balance the horizontal reaction force is equal to:

= 100 × m[
� = 100 × 3.37 � 0.9

0.6 = 412 ��

s weight must be evenly distributed over the four corners, so 412/4 = 103 �� per corner.

7 5x5 m 4x pagoda tent without floor system
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The tent needs at least 397 kg counterweight at every outer middle column, 340 kg at every outer 
corner column and 229 kg at every inner column to stay in place.   

6.3.8 5x5 m 4x pagoda tent with floor system

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.52 -1.53 -0.84 -0.70
Sn2/N3 0.39 -1.57 -1.39 -1.25
Sn3/N7 0.33 -0.80 -0.07 0.08
Sn4/N5 0.48 -0.73 0.41 0.56
Sn5/N10 0.52 -0.66 -0.59 -0.45
Sn6/N12 0.37 -0.69 -1.13 -0.99
Sn7/N14 0.49 -0.77 0.16 0.31
Sn8/N16 0.34 -0.80 -0.33 -0.19
Sn9/N19 -0.39 -1.58 -1.39 -1.25
Sn10/N21 -0.52 -1.51 -0.85 -0.71
Sn11/N23 -0.31 -0.79 -0.07 0.08
Sn12/N25 -0.47 -0.75 0.41 0.56
Sn13/N28 -0.37 -0.69 -1.13 -0.99
Sn14/N30 -0.52 -0.66 -0.60 -0.46
Sn15/N32 -0.33 -0.80 -0.33 -0.19
Sn16/N34 -0.48 -0.77 0.16 0.31
Total 0 -15.10 -7.58 -5.26

Heavy-load floor

The self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
available as counterweight for the vertical and horizontal reaction force. The required counterweight to 
balance the vertical reaction force is 526 kg. This means 4 × 840 � 526 = 2834 �� is available as 
counterweight for the horizontal reaction force, but as the governing support requires 125 kg 
counterweight to balance the vertical reaction force and only 105 kg is available there still is additional 
counterweight required.

The self-weight of the heavy-load floors is sufficient to prevent horizontal movement: 

m[ = Y × 	[
100 = 0.6 × 2834

100 = 17.00 > 15.10 ��

The outer middle supports are governing for the vertical reaction forces. At all these supports, 125 �
105 = 20 �� counterweight must be placed.

This 20 kg counterweight is negligible. 

/N5 0.48 -0.73 0.41 0.56
/N10 0.52 -0.66 -0.59 -0.45
/N12 0.37 -0.69 -1.13 -0.99
/N14 0.49 0.77 0.16 0.31
/N16 0.34 80 -0.33 -0.19
/N19 -0.39 -1. -1.39 -1.25
0/N21 -0.52 -1.51 -0.85 -0.71
1/N23 -0.31 -0.79 07 0.08
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self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
lable as counterweight for the vertical and horizontal reaction force. The required counterweigh

ance the vertical reaction force is 526 kg. This means 4 × 840 26 = 2 �� is available as 
nterweight for the horizontal reaction force, but as the governing support requires 125 kg 
nterweight to balance the vertical reaction force and only 105 kg is available there still is additio
nterweight required.

self-weight of the heavy-load floors is sufficient to prevent horizontal movement:

= Y × 	[	
100 = 0.6 × 2834

100 = 17.00 > 15.10 ��
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Cassette floor

The self-weight of the cassette floor is 590 kg. The required counterweight to balance the vertical 
reaction force is 526 kg. This means 4 × 590 � 526 = 1834 �� is available as counterweight for the 
horizontal reaction force. The required counterweight to prevent horizontal movement is: 

15.10
0.6 × 100 = 2517 ��

So 2517 � 1834 = 683 �� additional counterweight is required to prevent horizontal movement, which 
must be evenly distributed over the supports.

6.3.9 4x4 m 4x pagoda tent without floor system

Column Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Out middle Sn2/N3 1.26 -1.21 -1.09 0.6 210 109 319
Out corner Sn1/N1 1.28 -0.69 -0.57 0.6 213 57 270
Inner Sn6/N12 0.54 -0.96 -0.84 0.6 90 84 174

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

The tent needs at least 319 kg counterweight at every outer middle column, 270 kg at every outer 
corner column and 174 kg at every inner column to stay in place.

6.3.10 4x4 m 4x pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.45 -1.20 -0.69 -0.57
Sn2/N3 0.28 -1.23 -1.21 -1.09
Sn3/N7 0.24 -0.58 0.06 0.18
Sn4/N5 0.42 -0.54 0.52 0.64
Sn5/N10 0.45 -0.45 -0.45 -0.33
Sn6/N12 0.27 -0.47 -0.96 -0.84
Sn7/N14 0.43 -0.61 0.28 0.40
Sn8/N16 0.25 -0.63 -0.19 -0.07
Sn9/N19 -0.27 -1.23 -1.20 -1.08
Sn10/N21 -0.45 -1.19 -0.70 -0.58
Sn11/N23 -0.23 -0.58 0.06 0.18
Sn12/N25 -0.41 -0.55 0.52 0.64
Sn13/N28 -0.26 -0.47 -0.95 -0.83
Sn14/N30 -0.44 -0.45 -0.46 -0.34
Sn15/N32 -0.24 -0.63 -0.18 -0.06
Sn16/N34 -0.42 -0.61 0.28 0.40
Total 0 -11.42 -5.27 -3.35

2517 � 1834 = 683 �� additional counterweight is required to prevent horizontal movement, wh
st be evenly distributed over the supports.

9 4x4 m 4x pagoda tent without floor system

umn Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg
middle Sn2/N3 1.26 -1.21 -1.09 0.6 210 109
corner Sn1/N1 1.28 -0.69 -0.57 0.6 213 57

er Sn6/N12 54 -0.96 -0.84 0.6 90 84
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10 4x4 m 4x pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
/N1 0.45 -1.20 -0.69 -0.57
/N3 0.28 -1.23 -1.21 -1.09
/N7 0.24 -0.58 0.06 0.18
/N5 0.42 -0.54 0.52 0.64
/N10 0.45 -0.45 -0.45 -0.33
/N12 0.27 -0.47 -0.96 -0.84
/N14 0.43 -0.61 0.28 0.40
/N16 0.25 -0.63 -0.19 -0.07
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The self-weight of the cassette floor is 352 kg. The required counterweight to balance the vertical 
reaction force is 335 kg. This means 4 × 352 � 335 = 1073 �� is available as counterweight for the 
horizontal reaction force. The required counterweight to prevent horizontal movement is:

11.42
0.6 × 100 = 1903 ��

So 1903 � 1073 = 830 �� additional counterweight is required to prevent horizontal movement, which 
must be evenly distributed over the supports

6.3.11 3x3 m 4x pagoda tent without floor system

Column Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg] Gctot [kg]
Out middle Sn2/N3 0.87 -1.01 -0.89 0.6 145 89 234
Out corner Sn10/N21 0.89 -0.57 -0.45 0.6 148 45 193
Inner Sn6/N12 0.34 -0.80 -0.68 0.6 57 68 125

Gcxy: the required weight of concrete to prevent the tent from sliding.
Gcz: the required weight of concrete to prevent the tent from uplifting.
Gctot: the total required weight of concrete for the tent to stay in place. 

The tent needs at least 234 kg counterweight at every outer middle column, 193 kg at every outer 
corner column and 125 kg at every inner column to stay in place.

6.3.12 3x3 m 4x pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.33 -0.83 -0.57 -0.45
Sn2/N3 0.17 -0.85 -1.01 -0.89
Sn3/N7 0.15 -0.38 0.11 0.23
Sn4/N5 0.31 -0.36 0.52 0.64
Sn5/N10 0.33 -0.28 -0.36 -0.24
Sn6/N12 0.17 -0.29 -0.80 -0.68
Sn7/N14 0.31 -0.43 0.31 0.43
Sn8/N16 0.16 -0.44 -0.10 0.02
Sn9/N19 -0.17 -0.85 -1.01 -0.89
Sn10/N21 -0.33 -0.83 -0.57 -0.45
Sn11/N23 -0.15 -0.38 0.11 0.23
Sn12/N25 -0.31 -0.36 0.52 0.64
Sn13/N28 -0.17 -0.29 -0.79 -0.67
Sn14/N30 -0.33 -0.28 -0.37 -0.25
Sn15/N32 -0.16 -0.44 -0.10 0.02
Sn16/N34 -0.32 -0.43 0.31 0.43
Total 0.00 -7.72 -3.80 -1.90

y

11 3x3 m 4x pagoda tent without floor system

umn Governing support Rxy [kN] Rz [kN] Rz* [kN] � Gcxy [kg] Gcz [kg
middle Sn2/N 0.87 -1.01 -0.89 0.6 145 89
corner Sn10/N21 0.89 -0.57 -0.45 0.6 148 45

er Sn6/N12 0.34 -0.80 -0.68 0.6 57 68

y: the required weight of concrete to prevent the tent from sliding.
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Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
/N1 0.33 -0.83 -0.57 -0.45
/N3 0.17 -0.85 -1.01 -0.89
/N7 0.15 -0.38 0.11 0.23
/N5 0.31 -0.36 0.52 0.64
/N10 0.33 -0.28 -0.36 -0.24
/N12 0.17 -0.29 -0.80 -0.68
/N14 0.31 -0.43 0.31 0.43
/N16 0.16 -0.44 -0.10 0.02
/N19 -0.17 -0.85 -1.01 -0.89
0/N21 -0.33 -0.83 -0.57 -0.45
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The self-weight of the cassette floor is 198 kg. The required counterweight to balance the vertical 
reaction force is 190 kg. This means 4 × 198 � 190 = 602 �� is available as counterweight for the 
horizontal reaction force. The required counterweight to prevent horizontal movement is:

7.72
0.6 × 100 = 1287 ��

So 1287 � 602 = 685 �� additional counterweight is required to prevent horizontal movement.

6.4. Required number of ground anchors

The number of required ground anchors is determined according to NEN-EN 13782 – chapter 9. Rod 
anchors with a diameter of 25 and a depth of penetration of 0.8 m are used in the calculation. The soil 
is assumed to be dense but cohesionless. 

o = 0° # p� = WI × b × �q = 6.5 × b × �q   
o r 45° # p� = W%s × b × �q = 17 × b × �q

0° < o < 45° # p� = WI + W%s � WI
45 × o

6.4.1 5x5 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors
Sn1/N1 1.93 -1.37 -1.23 2.29 57 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 5x5 pagoda tent. 

. Required number of ground anchors

number of required ground anchors is determined according to NEN-EN 13782 – chapter 9. Ro
hors with a diameter f 25 and a depth of penetration of 0.8 m are used in the calculation. The s
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6.4.2 5x5 m pagoda tent with floor system

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.21 -1.92 1.93 -1.37 -1.23
Sn2/N3 -0.21 -1.90 1.91 -1.38 -1.24
Sn3/N7 -0.22 -1.27 1.29 0.43 0.58
Sn4/N5 0.22 -1.26 1.28 0.42 0.57
Total 0 -6.35 6.41 -1.90 -1.32

Heavy-load floor

The self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
available as counterweight for the vertical and horizontal reaction force. The required counterweight to 
balance the vertical reaction force is 132 kg. This means 840 � 132 = 708 �� is available as 
counterweight for the horizontal reaction force, but as the governing support requires 124 kg 
counterweight to balance the vertical reaction force and only 105 kg is available the remaining part 
(124 � 105 = 19 ��) must be resisted by anchors.

The self-weight of the heavy-load floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.42 × 708

100 = 2.97 < 6.35 ��

This means a total horizontal force of 6.35 � 2.97 = 3.38 �� must be withstand by anchors. 

Fh [kN] Fv [kN] Ftot [kN] � [°] f Zd [kN] # anchors
0.85 0.19 0.87 77 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 5x5 m pagoda tent.

Cassette floor

The self-weight of the cassette floor is 590 kg. The required counterweight to balance the vertical 
reaction force is 132 kg. This means 590 � 132 = 458 �� is available as counterweight for the 
horizontal reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.42 × 458

100 = 1.92 < 6.35 ��

This means a total horizontal force of 6.35 � 1.92 = 4.43 �� must be withstand by anchors. 

vy-load floor

self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
lable as counterweight for the vertical and horizontal reaction force. The required counterweigh

ance the vertical reaction force is 132 kg. This means 840 � 132 = 708 �� is available as 
nterweight for the horizontal reaction force, but as the governing support requires 124 kg 
nterweight to balance the vertical reaction force and only 105 kg is available the remaining part 
4 � 105 = 19 ��) must be resisted by anchors.

self-weightttt oo oo ooooooooofffff fffffff ththththhthththththththhthheeee heheeeeavavvvavavvavavaavvyyyyyyyyyyyyy---lollolllol  floor is not sufficient to hold the tent in place:

= YYYYYYYYY ×××× 										[	
101000 = 0000000.424444444 ××××××× 708

10101010110000000000000000000 = 22222222222.97979777977777 < 6< 6666666.355555555555555555555555555555555555533535 ������������

s mmmmmmmeaaaaeaannsnssssss aaa a tototototattatalll hohoohooorirrrrrrrrrrrrr zontal force of 6.35 � 2.9 3.38 must be withstand d bybybybbbybybybybybybybbyyybybbybyyyyyyybbyyyyby anchors. 

kN] Fv [kN] Ftot [kN] � [°] f Zd # anchors
5 0.19 0.87 77 17 3.40 1

ngle rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on
ry corner to provide sufficient counterweight for the 5x5 m pagoda tent.

sette floor

self-weight of the cassette floor is 590 kg. The required counterweight to balance the vertical 
ction force is 132 kg. This means 590 � 132 = 458 �� is available as counterweight for the 
zontal reaction force.
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Ftot [kN] � [°] f Zd [kN] # anchors
1.17 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 5x5 m pagoda tent.

6.4.3 4x4 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors
Sn2/N3 1.48 -1.20 -108 1.91 51 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 4x4 m pagoda tent.

6.4.4 4x4 m pagoda tent with cassette floor

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.22 -1.47 1.49 -1.18 -1.06
Sn2/N3 -0.21 -1.47 1.48 -1.20 -1.08
Sn3/N7 -0.22 -0.99 1.01 0.53 0.65
Sn4/N5 0.23 -0.98 1.01 0.53 0.65
Total 0.02 -4.91 4.99 -1.32 -0.84

The self-weight of the cassette floor is 352 kg. The required counterweight to balance the vertical 
reaction force is 84 kg. This means 352 � 84 = 268 �� is available as counterweight for the horizontal 
reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.42 × 268

100 = 1.13 < 4.91 ��

This means a total horizontal force of 4.91 � 1.13 = 3.78 �� must be withstand by anchors. 

Ftot [kN] � [°] f Zd [kN] # anchors
0.95 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 4x4 m pagoda tent.

6.4.5 3x3 m pagoda tent without floor system

Governing support Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors
Sn2/N3 1.02 -1.01 -0.89 1.35 49 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 3x3 m pagoda tent.  

/N3 1.48 -1.20 -108 1.91 51 17 3.40 1

ngle rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on
ry corner to provide sufficient counterweight for the 4x4 m pagoda tent.

4 4x4 m pagoda tent with cassette floor

Rx [kN] Ry [kN] xy [kN] Rz [kN] Rz* [kN]
/N1 0.22 -1.47 1. -1.18 -1.06
/N3 -0.21 -1.1.1.1....11 47474747477474747474747747 1.48 -1.20 -1.08
/N7 -0.0..0......0 222222222222222222222222222 ---0.0.00.0.0.0.00.0 9999999999999999999999999 1 0.53 0.65
/N5N5N5N5N5N5555555555 0.0.0.0.0.0..0.0.0.2323232323232323232323232332323 -0.98 1.0 0.53 0.65

al 000.02 ---4.4.4.4.4......919919191919191999191 4.4444444444 999999999 ---1111.111111111111111111 33333323232333323333333333333333333333 ---00000000000.00.0.00.0.0.0 848488484484844444444888888888
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self-weight of the cassette floor is not sufficient to hold the tent in place:

= Y × 	[	
100 = 0.42 × 268

100 = 1.13 < 4.91 ��

s means a total horizontal force of 4.91 � 1.13 = 3.78 �� must be withstand by anchors. 

[kN] � [°] f Zd [kN] # anchors
5 90 17 3.40 1
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6.4.6 3x3 m pagoda tent with cassette floor

Rx [kN] Ry [kN] Rxy [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.18 -1.00 1.02 -1.00 -0.88
Sn2/N3 -0.18 -1.00 1.02 -1.01 -0.89
Sn3/N7 -0.18 -0.69 0.71 0.53 0.65
Sn4/N5 0.18 -0.68 0.70 0.52 0.64
Total 0.00 -3.37 3.45 -0.96 -0.48

The self-weight of the cassette floor is 198 kg. The required counterweight to balance the vertical 
reaction force is 48 kg. This means 198 � 48 = 150 �� is available as counterweight for the horizontal 
reaction force.

The self-weight of the cassette floor is not sufficient to hold the tent in place:

m[ = Y × 	[
100 = 0.42 × 150

100 = 0.63 < 3.37 ��

This means a total horizontal force of 3.37 � 0.63 = 2.74 �� must be withstand by anchors. 

Ftot [kN] � [°] f Zd [kN] # anchors
0.69 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground on 
every corner to provide sufficient counterweight for the 3x3 m pagoda tent.

6.4.7 5x5 m 4x pagoda tent without floor system

Column Governing
support

Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors

Out middle Sn9/N19 1.63 -1.39 -1.25 2.05 53 17 3.40 1
Out corner Sn1/N1 1.62 -0.84 -0.70 1.76 67 17 3.40 1
Inner Sn6/N12 0.57 -0.93 -0.79 0.97 36 15 3.00 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every column to provide sufficient counterweight for the tent. 

self-weight of the cassette floor is 198 kg. The required counterweight to balance the vertical 
ction force is 48 kg. This means 198 � 48 = 150 �� is available as counterweight for the horizon
ction force.

self-weight of the cassette floor is not sufficient to hold the tent in place:

= Y × 	[	
100 = 0.42 × 150

100 = 0.6 3.37 ��

s means a totaaall l lll  ll hohohohoohohohohoohohohoho iiiriririririiriririzzzzzozz ntalalalalalalaa    f ce of 3. 0.63 = 2.74 �� must be withstand by anchors. 
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7 5x5 m 4x pagoda tent without floor system
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Rxy [kN] Rz [kN] Rz* [kN] ot [kN] � [°] f Zd [kN]

middle Sn9/N19 1.63 -1.39 -1.25 2.05 53 17 3.40
corner Sn1/N1 1.62 -0.84 -0.70 1.76 67 3.40

er Sn6/N12 0.57 -0.93 -0.79 0.97 36 15 3.00

ngle rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
ry column to provide sufficient counterweight for the tent. 
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6.4.8 5x5 m 4x pagoda tent with floor system

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.52 -1.53 -0.84 -0.70
Sn2/N3 0.39 -1.57 -1.39 -1.25
Sn3/N7 0.33 -0.80 -0.07 0.08
Sn4/N5 0.48 -0.73 0.41 0.56
Sn5/N10 0.52 -0.66 -0.59 -0.45
Sn6/N12 0.37 -0.69 -1.13 -0.99
Sn7/N14 0.49 -0.77 0.16 0.31
Sn8/N16 0.34 -0.80 -0.33 -0.19
Sn9/N19 -0.39 -1.58 -1.39 -1.25
Sn10/N21 -0.52 -1.51 -0.85 -0.71
Sn11/N23 -0.31 -0.79 -0.07 0.08
Sn12/N25 -0.47 -0.75 0.41 0.56
Sn13/N28 -0.37 -0.69 -1.13 -0.99
Sn14/N30 -0.52 -0.66 -0.60 -0.46
Sn15/N32 -0.33 -0.80 -0.33 -0.19
Sn16/N34 -0.48 -0.77 0.16 0.31
Total 0 -15.10 -7.58 -5.26

Heavy-load floor

The self-weight of the heavy-load floor is 840 kg. This means there is 840/8 = 105 �� per corner 
available as counterweight for the vertical and horizontal reaction force. The required counterweight to 
balance the vertical reaction force is 526 kg. This means 4 × 840 � 526 = 2834 �� is available as 
counterweight for the horizontal reaction force, but as the governing support requires 125 kg 
counterweight to balance the vertical reaction force and only 105 kg is available the remaining part 
(125 � 105 = 19 ��) must be resisted by anchors.

The self-weight of the heavy-load floors is not sufficient to prevent horizontal movement:

m[ = Y × 	[
100 = 0.42 × 2834

100 = 11.90 < 15.10 ��

This means a total horizontal force of 15.10 � 11.90 = 3.20 �� must be withstand by anchors.

The outer middle supports are governing for the vertical reaction forces and the heavy-load floor does 
not prevent vertical movement: 1.25 � 1.05 = 0.2 �� must be withstand by anchors.   

Fh [kN] Fv [kN] Ftot [kN] � [°] f Zd [kN] # anchors
0.8 0.2 0.82 76 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every outer middle support.

/N12 0.37 -0.69 -1.13 -0.99
/N14 0.49 -0.77 0.16 0.31
/N16 0.34 -0.80 -0.33 -0.19
/N19 -0.39 -1.58 -1.39 -1.25
0/N21 -0.52 1.51 -0.85 -0.71
1/N23 -0.31 - -0.07 0.08
2/N25 -0.47 -0.75 0.41 0.56
3/N28 -0.37 -0.69 1.13 -0.99
4/N30 -0.52 -0.66 0 -0.46
5/N32 -0.33 -00000.00.0.0.0.0.0.0.88880808080808080880808 -0.3 -0.19
6/N34 -0.0.0.0.0.000.0.00 48484848484848484848484848484 ----------0.0.0.00.000.0.0.00.0.0.7777777777777777777777777 16 0.31
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self-weight of the heavy-load floors is not sufficient to prevent horizontal movement:

= Y × 	[	
100 = 0.42 × 2834

100 = 11.90 < 15.10 ��

s means a total horizontal force of 15.10 � 11.90 = 3.20 �� must be withstand by anchors.
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Cassette floor

The self-weight of the cassette floor is 590 kg. The required counterweight to balance the vertical 
reaction force is 526 kg. This means 4 × 590 � 526 = 1834 �� is available as counterweight for the 
horizontal reaction force. 

The self-weight of the cassette floors is not sufficient to prevent horizontal movement:

m[ = Y × 	[
100 = 0.42 × 1834

100 = 7.70 < 15.10 ��

This means a total horizontal force of 15.10 � 7.70 = 7.4 �� must be withstand by anchors. 

Ftot [kN] � [°] f Zd [kN] # anchors
1.85 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every outer corner column. 

6.4.9 4x4 m 4x pagoda tent without floor system

Column Governing
support

Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors

Out middle Sn2/N3 1.26 -1.21 -1.09 1.67 49 17 3.40 1
Out corner Sn1/N1 1.28 -0.69 -0.57 1.40 66 17 3.40 1
Inner Sn6/N12 0.54 -0.96 -0.84 1.00 33 14 2.8 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every column to provide sufficient counterweight for the tent.

= Y × 	[	
100 = 0.42 × 1834

100 = 7.70 < 15.10 ��

s means a total horizontal force of 15.10 � 7.70 = 7.4 �� must be withstand by anchors. 

[kN] � [°] f Zd [kN] # anchors
5 90 17 40 1

ngle rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
ry outer corner column. 

9 4xxxxxxxxxx44 4 44 4 4 444 mm mmmmmmm mmmmmm 444444x44x4x44x4  p pppp ppppppagagagagagagagagagagagaagodoododododododododoodododo aaaaaaa a tttttettt nt without floor system

ummmmmnmnnn GoGoGGoGGGGGGoGovevvvv rnrnrnrnrnrnrrniiniii gggggggggggggg
suppooort

RxRRRRxRxRRxRRR y yy yyy yy yyy [kkkkkkkkk ]]NN]N]NN]N RRRzRzRzRRRRRRRRRRRRRRRzRRR  [ [[[[[[[[[[[[[[[[[[[[[kNkNkNkNkkNNkNkNkNNNkNNNkNNkNkkNkNkNNNNkNNkNkkkNNNNkNNNNN]]]] RzRzRzzRz*    [k[k[kk[k[k[kk[k[kkkkk[k[k[kkkkkkkNNNNNNNN]NNNNNNNNNNN FtFtFtFttFFFFFF ototototototottttttttototttotototoottooo [[[[[[[[[[[[[ [[[[[kNkNkNkNkkkkkkkkkk ]]]] ��������������������������� [[[°]]]]]]]]]]]]]]]]]]]] ffffffffffff ZdZdZdZdZdZZdZdZdZdZdZ  [  [kNNNNN]

mmmmiiiiiddddddddddd lle Sn222222/NN/N/N/N/N3 11.1 262666 ---11.1111111111111111 2222 --1.111 0909990909099990999090900099909 1111.1111111111111 6767667666767666676766666666676766666676676677777 4494949494444444449444444444444444444444 111177111711111117171111117111111111711111111171111777777 33333.3333 40444400040444
cooooooornrnr erereereeree SnSnSnSnSnnSn1/1//11/1///N1N1N1N1N1N111NN 1.28288 -0.696969 0.577777 1.1 40 66666 177777 3.400000000

er SSnSSSSSSnSSnnSnSn /6/66//66//66/6/NNN1N1N1N1N11N1N1N111NN 2 0.5454554545454544 -0.96999999 444444444444 1.00 3333333 1444444444444 2.2222222 8

ngle rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
ry column to provide sufficient counterweight for the tent.

ZdZd
3.403.4

meter of eter of 2

ut floor sut floor

kNNNN]]]]]]] RR

111 011 9999
57777777 111

111.1111111 00

at leat least 0ast

ent withont witho

NN]]NNNN]]N RRRRzRzRzRRRRRRRRRRRRRRRRRzRz

2222212222222222222222222222221
-0.
--0.8444444444440.8

netratednetrate



3 x 3 m, 4 x 4 m, and 5 x 5 m Pagoda tent 44

6.4.10 4x4 m 4x pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.45 -1.20 -0.69 -0.57
Sn2/N3 0.28 -1.23 -1.21 -1.09
Sn3/N7 0.24 -0.58 0.06 0.18
Sn4/N5 0.42 -0.54 0.52 0.64
Sn5/N10 0.45 -0.45 -0.45 -0.33
Sn6/N12 0.27 -0.47 -0.96 -0.84
Sn7/N14 0.43 -0.61 0.28 0.40
Sn8/N16 0.25 -0.63 -0.19 -0.07
Sn9/N19 -0.27 -1.23 -1.20 -1.08
Sn10/N21 -0.45 -1.19 -0.70 -0.58
Sn11/N23 -0.23 -0.58 0.06 0.18
Sn12/N25 -0.41 -0.55 0.52 0.64
Sn13/N28 -0.26 -0.47 -0.95 -0.83
Sn14/N30 -0.44 -0.45 -0.46 -0.34
Sn15/N32 -0.24 -0.63 -0.18 -0.06
Sn16/N34 -0.42 -0.61 0.28 0.40
Total 0 -11.42 -5.27 -3.35

The self-weight of the cassette floor is 352 kg. The required counterweight to balance the vertical 
reaction force is 335 kg. This means 4 × 352 � 335 = 1073 �� is available as counterweight for the 
horizontal reaction force. 

The self-weight of the cassette floors is not sufficient to prevent horizontal movement:

m[ = Y × 	[
100 = 0.42 × 1073

100 = 4.51 < 11.42 ��

This means a total horizontal force of 11.42 � 4.51 = 6.91 �� must be withstand by anchors. 

Ftot [kN] � [°] f Zd [kN] # anchors
1.73 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every outer corner column. 

6.4.11 3x3 m 4x pagoda tent without floor system

Column Governing
support

Rxy [kN] Rz [kN] Rz* [kN] Ftot [kN] � [°] f Zd [kN] # anchors

Out middle Sn2/N3 0.87 -1.01 -0.89 1.24 44 17 3.4 1
Out corner Sn10/N21 0.89 -0.57 -0.45 1.00 63 17 3.4 1
Inner Sn6/N12 0.34 -0.80 -0.68 0.76 27 13 2.6 1

/N12 0.27 -0.47 -0.96 -0.84
/N14 0.43 -0.61 0.28 0.40
/N16 0.25 -0.63 -0.19 -0.07
/N19 -0.27 -1.23 -1.20 -1.08
0/N21 -0.45 1.19 -0.70 -0.58
1/N23 -0.23 - 0.06 0.18
2/N25 -0.41 -0.55 0.52 0.64
3/N28 -0.26 -0.47 0.95 -0.83
4/N30 -0.44 -0.45 6 -0.34
5/N32 -0.24 -00000.00.0.0.0.0.0.0.66663636363636363663636 -0.1 -0.06
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self-weight of the cassette floors is not sufficient to prevent horizontal movement:

= Y × 	[	
100 = 0.42 × 1073

100 = 4.51 < 11.42 ��

s means a total horizontal force of 11.42 � 4.51 = 6.91 �� must be withstand by anchors. 

[kN] � [°] f Zd [kN] # anchors
3 90 17 3.40 1
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A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every column to provide sufficient counterweight for the 4x4 m pagoda tent.

6.4.12 3x3 m 4x pagoda tent with cassette floor

Rx [kN] Ry [kN] Rz [kN] Rz* [kN]
Sn1/N1 0.33 -0.83 -0.57 -0.45
Sn2/N3 0.17 -0.85 -1.01 -0.89
Sn3/N7 0.15 -0.38 0.11 0.23
Sn4/N5 0.31 -0.36 0.52 0.64
Sn5/N10 0.33 -0.28 -0.36 -0.24
Sn6/N12 0.17 -0.29 -0.80 -0.68
Sn7/N14 0.31 -0.43 0.31 0.43
Sn8/N16 0.16 -0.44 -0.10 0.02
Sn9/N19 -0.17 -0.85 -1.01 -0.89
Sn10/N21 -0.33 -0.83 -0.57 -0.45
Sn11/N23 -0.15 -0.38 0.11 0.23
Sn12/N25 -0.31 -0.36 0.52 0.64
Sn13/N28 -0.17 -0.29 -0.79 -0.67
Sn14/N30 -0.33 -0.28 -0.37 -0.25
Sn15/N32 -0.16 -0.44 -0.10 0.02
Sn16/N34 -0.32 -0.43 0.31 0.43
Total 0.00 -7.72 -3.80 -1.90

The self-weight of the cassette floor is 198 kg. The required counterweight to balance the vertical 
reaction force is 190 kg. This means 4 × 198 � 190 = 602 �� is available as counterweight for the 
horizontal reaction force. 

The self-weight of the cassette floors is not sufficient to prevent horizontal movement:

m[ = Y × 	[
100 = 0.42 × 602

100 = 2.53 < 7.72 ��

This means a total horizontal force of 7.72 � 2.53 = 5.19 �� must be withstand by anchors. 

Ftot [kN] � [°] f Zd [kN] # anchors
1.30 90 17 3.40 1

A single rod anchor with a diameter of 25 mm must be penetrated at least 0.8 m into the ground at 
every outer corner column. 
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self-weight of the cassette floors is not sufficient to prevent horizontal movement:

= Y × 	[	
100 = 0.42 × 602

100 = 2.53 < 7.72 ��

s means a total horizontal force of 7.72 � 2.53 = 5.19 �� must be withstand by anchors. 
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Annex A: SCIA-Engineer results



1. Geometry 5x5 m

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 4.900 0.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N4 4.900 0.000 2.300
N5 0.000 4.900 0.000
N6 0.000 4.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N7 4.900 4.900 0.000
N8 4.900 4.900 2.300
N9 2.450 2.450 3.500

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N9 N6 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free

X
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5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free
H4 B13 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.270 From end 1
SB2 B2 Abso 0.270 From end 1
SB3 B5 Abso 0.270 From end 1
SB4 B4 Abso 0.270 From end 1
SB5 B6 Abso 0.220 From end 1
SB6 B7 Abso 0.220 From end 1
SB7 B9 Abso 0.220 From end 1
SB8 B8 Abso 0.220 From end 1
SB9 B6 Abso 0.220 From start 1
SB10 B7 Abso 0.220 From start 1
SB11 B9 Abso 0.220 From start 1
SB12 B8 Abso 0.220 From start 1
SB13 B10 Abso 0.200 From start 1
SB14 B11 Abso 0.200 From start 1
SB15 B12 Abso 0.200 From end 1
SB16 B13 Abso 0.200 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0

A From end0.220bso 1
Abso 0.220 From end 1
Abso 0.220 From start 1
A From start0.220bso 1
A From start0.220bso 1
Abso From start0.220 1
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Picture

CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07
IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis

Explanations of symbols
iy Radius of gyration about the

principal y-axis
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

z

 y

ZLCS

 YLCS
z y

Explanations of symbols
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Explanations of symbols
It Torsional constant

Explanations of symbols
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1

Name Description Action type LoadGroup Direction
Spec Load type

LC1 self weight Permanent LG1 -Z
Self weight

9.1.1. Load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000

X

Y
Z

ases - LC2
DurationLoadGroupAction type Master loadcription



Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m]

LF45 B8 Force Z -0.03 0.000 Rela From start 0.000
LC2 - membrane self weight GCS Uniform 1.000 Length 0.000

9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.11

9.2.3. Load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF17 B1 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF18 B2 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF19 B4 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF20 B5 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF21 B2 Force X 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m]

LF22 B5 Force X 0.30 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF23 B1 Force X -0.30 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF24 B4 Force X -0.30 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF25 B8 Force X 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez -0.30 0.500 Length 0.000

LF26 B7 Force X -0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF27 B6 Force Y 0.15 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.75 0.500 Length 0.000

LF29 B7 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF31 B8 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF32 B6 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF33 B8 Force X -0.30 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF34 B7 Force X 0.30 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF35 B7 Force X 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000

LF36 B6 Force Y 0.75 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000

LF37 B9 Force Y 0.30 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF38 B9 Force Y 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000

LF39 B9 Force Y -0.15 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF40 B8 Force X 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF41 B9 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.38
F5 N2 LC3 - wind and prestress GCS Z Force 0.38
F6 N8 LC3 - wind and prestress GCS Z Force 0.60
F7 N6 LC3 - wind and prestress GCS Z Force 0.60
F8 N2 LC3 - wind and prestress GCS Y Force 1.22
F9 N4 LC3 - wind and prestress GCS Y Force 1.23
F10 N6 LC3 - wind and prestress GCS Y Force -0.72
F11 N8 LC3 - wind and prestress GCS Y Force -0.72
F12 N2 LC3 - wind and prestress GCS X Force 0.80
F13 N6 LC3 - wind and prestress GCS X Force 0.77
F14 N4 LC3 - wind and prestress GCS X Force -0.81
F15 N8 LC3 - wind and prestress GCS X Force -0.77
F16 N9 LC3 - wind and prestress GCS Z Force -1.16
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GCS Trapez 0.00 1.000 Length 0.000wind and prestress
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forrrce in node
e Value - FTypeDirSystemLoad case
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0.ForceZGCSLC3 - wind and prestress
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9.3.3. Load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -2.50
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9.4.2. Load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Internal forces on member
Nonlinear calculation, Extreme : Section, System : LCS
Selection : All
Nonlinear combinations : NC1

Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B1 CS5_2.4 buiten - 0.000 NC1 2.28 -1.96 -0.08 0.00 0.00 0.00
General cross-section

B1 CS5_2.4 buiten - 2.030 NC1 1.96 -1.16 0.36 0.03 0.34 -2.90
General cross-section

B1 CS5_2.4 buiten - 2.030 NC1 1.96 -1.16 0.36 0.03 0.34 -2.90
General cross-section

B1 CS5_2.4 buiten - 2.300 NC1 1.92 -1.21 0.36 0.03 0.43 -3.22
General cross-section

B2 CS5_2.4 buiten - 0.000 NC1 2.28 -1.94 0.11 0.00 0.00 0.00
General cross-section

B2 CS5_2.4 buiten - 2.030 NC1 1.97 -1.14 -0.34 0.00 -0.32 -2.86
General cross-section

B2 CS5_2.4 buiten - 2.030 NC1 1.97 -1.14 -0.34 0.00 -0.32 -2.86
General cross-section

B2 CS5_2.4 buiten - 2.300 NC1 1.94 -1.19 -0.37 -0.03 -0.41 -3.18
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Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

General cross-section
B4 CS5_2.4 buiten - 0.000 NC1 -0.05 -1.59 -0.32 0.00 0.00 0.00

General cross-section
B4 CS5_2.4 buiten - 2.030 NC1 -0.24 -1.08 0.21 0.02 0.02 -2.63

General cross-section
B4 CS5_2.4 buiten - 2.030 NC1 -0.24 -1.08 0.21 0.02 0.02 -2.63

General cross-section
B4 CS5_2.4 buiten - 2.300 NC1 -0.26 -1.06 0.21 0.02 0.08 -2.92

General cross-section
B5 CS5_2.4 buiten - 0.000 NC1 -0.05 -1.60 0.30 0.00 0.00 0.00

General cross-section
B5 CS5_2.4 buiten - 2.030 NC1 -0.24 -1.09 -0.22 -0.01 -0.06 -2.66

General cross-section
B5 CS5_2.4 buiten - 2.030 NC1 -0.24 -1.09 -0.22 -0.01 -0.06 -2.66

General cross-section
B5 CS5_2.4 buiten - 2.300 NC1 -0.26 -1.07 -0.23 -0.02 -0.12 -2.95

General cross-section
B6 CS5_2.4 buiten - 0.000 NC1 0.06 -1.65 -0.39 0.01 0.29 0.89

General cross-section
B6 CS5_2.4 buiten - 0.220 NC1 0.07 -1.60 -0.36 0.01 0.21 0.53

General cross-section
B6 CS5_2.4 buiten - 0.220 NC1 0.07 -1.60 -0.36 0.01 0.21 0.53

General cross-section
B6 CS5_2.4 buiten - 4.680 NC1 0.07 1.54 0.35 0.00 0.18 0.41

General cross-section
B6 CS5_2.4 buiten - 4.680 NC1 0.07 1.54 0.35 0.00 0.18 0.41

General cross-section
B6 CS5_2.4 buiten - 4.900 NC1 0.07 1.60 0.38 -0.01 0.26 0.76

General cross-section
B7 CS5_2.4 buiten - 0.000 NC1 -1.27 0.02 -1.39 -0.14 3.19 0.79

General cross-section
B7 CS5_2.4 buiten - 0.220 NC1 -1.24 0.04 -1.40 -0.12 2.89 0.79

General cross-section
B7 CS5_2.4 buiten - 0.220 NC1 -1.24 0.04 -1.40 -0.12 2.89 0.79

General cross-section
B7 CS5_2.4 buiten - 4.680 NC1 -1.21 -0.48 -0.94 -0.09 -2.73 -0.26

General cross-section
B7 CS5_2.4 buiten - 4.680 NC1 -1.21 -0.48 -0.94 -0.09 -2.73 -0.26

General cross-section
B7 CS5_2.4 buiten - 4.900 NC1 -1.23 -0.45 -0.90 -0.11 -2.93 -0.36

General cross-section
B8 CS5_2.4 buiten - 0.000 NC1 -1.25 0.04 -1.40 0.13 3.24 -0.92

General cross-section
B8 CS5_2.4 buiten - 0.220 NC1 -1.22 0.02 -1.41 0.11 2.93 -0.91

General cross-section
B8 CS5_2.4 buiten - 0.220 NC1 -1.22 0.02 -1.41 0.11 2.93 -0.91

General cross-section
B8 CS5_2.4 buiten - 4.680 NC1 -1.18 0.54 -0.95 0.11 -2.70 0.39

General cross-section
B8 CS5_2.4 buiten - 4.680 NC1 -1.18 0.54 -0.95 0.11 -2.70 0.39

General cross-section
B8 CS5_2.4 buiten - 4.900 NC1 -1.20 0.51 -0.90 0.13 -2.91 0.50

General cross-section
B9 CS5_2.4 buiten - 0.000 NC1 0.51 -0.02 -0.24 0.00 0.20 0.48

General cross-section
B9 CS5_2.4 buiten - 0.220 NC1 0.51 -0.07 -0.22 0.00 0.15 0.47

General cross-section
B9 CS5_2.4 buiten - 0.220 NC1 0.51 -0.07 -0.22 0.00 0.15 0.47

General cross-section
B9 CS5_2.4 buiten - 4.680 NC1 0.51 0.01 0.23 0.00 0.17 0.34

General cross-section
B9 CS5_2.4 buiten - 4.680 NC1 0.51 0.01 0.23 0.00 0.17 0.34

General cross-section
B9 CS5_2.4 buiten - 4.900 NC1 0.51 -0.04 0.24 0.01 0.22 0.33

General cross-section
B10 CS4 - CFRHS40X40X2 0.000 NC1 -1.50 0.00 0.02 0.01 0.00 0.00
B10 CS4 - CFRHS40X40X2 0.200 NC1 -1.50 0.00 0.02 0.01 0.00 0.00
B10 CS4 - CFRHS40X40X2 0.200 NC1 -1.50 0.00 0.02 0.01 0.00 0.00
B10 CS4 - CFRHS40X40X2 3.667 NC1 -1.49 0.00 -0.02 0.01 0.00 0.00
B11 CS4 - CFRHS40X40X2 0.000 NC1 -1.43 0.00 0.02 -0.01 0.00 0.00
B11 CS4 - CFRHS40X40X2 0.200 NC1 -1.43 0.00 0.02 -0.01 0.00 0.00
B11 CS4 - CFRHS40X40X2 0.200 NC1 -1.43 0.00 0.02 -0.01 0.00 0.00
B11 CS4 - CFRHS40X40X2 3.667 NC1 -1.42 0.00 -0.02 -0.01 0.00 0.00
B12 CS4 - CFRHS40X40X2 0.000 NC1 -1.49 0.00 0.02 0.01 0.00 0.00
B12 CS4 - CFRHS40X40X2 3.467 NC1 -1.50 0.00 -0.02 0.01 0.00 0.00
B12 CS4 - CFRHS40X40X2 3.467 NC1 -1.50 0.00 -0.02 0.01 0.00 0.00

neral cross-section
0.000 NC1_2.4 buiten - 0.06 -1.65 -0.39 0.01 0.29 0.89

neral cross-section
0.220 NC1_2.4 buiten - 0.07 -1.60 -0.36 0.01 0.21 0.53

neral cross-section
0.220 NC1_2.4 buiten - 0.07 -1.60 -0.36 0.01 0.21 0.53

neral cross-section
4.680 NC1_2.4 buiten - 0.07 1.54 0.35 0.00 0.18 0.41

neral cross-section
4.680 NC1_2.4 buiten - 0.07 1.54 0.35 0.00 0.18 0.41

neral cross-section
4.900 NC1_2.4 buiten - 0.07 1.60 0.38 -0.01 0.26 0.76

neral cross-section
0.000 NC1_2.4 buiten - 7 0.02 -1.39 0.793.19-0.14

neral cross-section
_2.4 buiten - NNNNNNNNNCCCCC0.22220000000 0.792.89-0.12-1.400.04-1.24

neral crrososossososss-s-s-s-s-s ssesessesesection
_2....4 4444 bbuittenenenenenennenn -- -- --- - NC10.220 0.792.89-0.12-1.400.024

neraaaall crcrrrosooossss-sectttttttttttioioionnnnn
_2..4 4 bubbubbuuittten - NNNC1C1C1C1CCC1C11C1CC1CCCC1CCCC4.44.4444444444 68686868686868686868686688686866 00000000000000000 ---------0.00000000 26266262626262626262226622226222222222222-222-2222222.7.7.7.7.7.777773------00.090909090909099090000090.9444444444444444444000.00.00.00 48448484848444-1111111111 222222.2222211111111

neraaaal crrrosooosss-sectionnn
NNNC11_2...44 bububuub ittten - 444.444.444.44444 68688668666866668800000000 -1-1-111-1111.2.22222.2222221 - 88 0000-000000000.9...... 4 ------00.0090090909090909090990099 22-222222222222.7.77.777.7.77.7777733333333333 ------00000.000000 262226266666

neraaall crcrrrosooossss-section
4.900 NC1_2...4 bububuuuubuuitittitititennenenen --- -1.23 -0.45 0.90 11 -2.93 -0.36

neraaaaaaall l crcrcrosoososs-sss seseesectctctctioiioionnn
_2.4 buiten - NC10.000 3.24 -0.920.13-10.04-1.25

neral cross-section
_2.4 buiten - 0.220 NC1 -1.22 0.02 -1.41 .11

neral cross-section

0.150.00-0.22-0.070.51NC10.220_2.4 buiten -
neral cross section

0.470.150.00-0.22-0.070.51NC10.220_2.4 buiten -
neral cross-section

0.480.200.00-0.24-0.020.51NC10.000_2.4 buiten -
neral cross-section

0.50-2.910.13-0.900.51-1.20NC14.900_2.4 buiten -
neral cross-section

0.39-2.700.11-0.950.54-1.18NC14.680_2.4 buiten -
neral cross-section

-2.700.11-0.950.54-1.18NC14.680_2.4 buiten -
neral cross-section
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Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B12 CS4 - CFRHS40X40X2 3.667 NC1 -1.50 0.00 -0.02 0.01 0.00 0.00
B13 CS4 - CFRHS40X40X2 0.000 NC1 -1.42 0.00 0.02 -0.01 0.00 0.00
B13 CS4 - CFRHS40X40X2 3.467 NC1 -1.43 0.00 -0.02 -0.01 0.00 0.00
B13 CS4 - CFRHS40X40X2 3.467 NC1 -1.43 0.00 -0.02 -0.01 0.00 0.00
B13 CS4 - CFRHS40X40X2 3.667 NC1 -1.43 0.00 -0.02 -0.01 0.00 0.00

12. Internal forces on member; N

13. Internal forces on member; N
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14. Internal forces on member; My

15. Internal forces on member; My
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16. Internal forces on member; Mz

17. Internal forces on member; Mz

18. Internal forces on member
Nonlinear calculation, Extreme : Section, System : LCS
Selection : All
Nonlinear combinations : NC2

Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B1 CS5_2.4 buiten - 0.000 NC2 -1.32 0.05 -0.05 0.00 0.00 0.00
General cross-section

B1 CS5_2.4 buiten - 2.030 NC2 -1.27 0.04 -0.04 0.00 -0.09 0.09
General cross-section

B1 CS5_2.4 buiten - 2.030 NC2 -1.27 0.04 -0.04 0.00 -0.09 0.09
General cross-section

B1 CS5_2.4 buiten - 2.300 NC2 -1.26 0.04 -0.04 0.00 -0.10 0.10
General cross-section

B2 CS5_2.4 buiten - 0.000 NC2 -1.32 0.04 0.04 0.00 0.00 0.00
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Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

General cross-section
B2 CS5_2.4 buiten - 2.030 NC2 -1.26 0.04 0.04 0.00 0.09 0.09

General cross-section
B2 CS5_2.4 buiten - 2.030 NC2 -1.26 0.04 0.04 0.00 0.09 0.09

General cross-section
B2 CS5_2.4 buiten - 2.300 NC2 -1.26 0.04 0.04 0.00 0.10 0.10

General cross-section
B4 CS5_2.4 buiten - 0.000 NC2 -1.32 -0.04 -0.04 0.00 0.00 0.00

General cross-section
B4 CS5_2.4 buiten - 2.030 NC2 -1.26 -0.04 -0.04 0.00 -0.09 -0.09

General cross-section
B4 CS5_2.4 buiten - 2.030 NC2 -1.26 -0.04 -0.04 0.00 -0.09 -0.09

General cross-section
B4 CS5_2.4 buiten - 2.300 NC2 -1.26 -0.04 -0.04 0.00 -0.10 -0.10

General cross-section
B5 CS5_2.4 buiten - 0.000 NC2 -1.32 -0.05 0.05 0.00 0.00 0.00

General cross-section
B5 CS5_2.4 buiten - 2.030 NC2 -1.27 -0.04 0.04 0.00 0.09 -0.09

General cross-section
B5 CS5_2.4 buiten - 2.030 NC2 -1.27 -0.04 0.04 0.00 0.09 -0.09

General cross-section
B5 CS5_2.4 buiten - 2.300 NC2 -1.26 -0.04 0.04 0.00 0.10 -0.10

General cross-section
B6 CS5_2.4 buiten - 0.000 NC2 1.80 0.00 0.16 0.00 -0.10 0.00

General cross-section
B6 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.07 0.00

General cross-section
B6 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.07 0.00

General cross-section
B6 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.06 0.00

General cross-section
B6 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.06 0.00

General cross-section
B6 CS5_2.4 buiten - 4.900 NC2 1.80 0.00 -0.16 0.00 -0.10 0.00

General cross-section
B7 CS5_2.4 buiten - 0.000 NC2 1.80 0.00 0.16 0.00 -0.10 0.00

General cross-section
B7 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.06 0.00

General cross-section
B7 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.06 0.00

General cross-section
B7 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.07 0.00

General cross-section
B7 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.07 0.00

General cross-section
B7 CS5_2.4 buiten - 4.900 NC2 1.80 0.00 -0.16 0.00 -0.10 0.00

General cross-section
B8 CS5_2.4 buiten - 0.000 NC2 1.80 0.00 0.16 0.00 -0.10 0.00

General cross-section
B8 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.07 0.00

General cross-section
B8 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.07 0.00

General cross-section
B8 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.06 0.00

General cross-section
B8 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.06 0.00

General cross-section
B8 CS5_2.4 buiten - 4.900 NC2 1.80 0.00 -0.16 0.00 -0.10 0.00

General cross-section
B9 CS5_2.4 buiten - 0.000 NC2 1.80 0.00 0.16 0.00 -0.10 0.00

General cross-section
B9 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.06 0.00

General cross-section
B9 CS5_2.4 buiten - 0.220 NC2 1.80 0.00 0.15 0.00 -0.06 0.00

General cross-section
B9 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.07 0.00

General cross-section
B9 CS5_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 0.00 -0.07 0.00

General cross-section
B9 CS5_2.4 buiten - 4.900 NC2 1.80 0.00 -0.16 0.00 -0.10 0.00

General cross-section
B10 CS4 - CFRHS40X40X2 0.000 NC2 -2.76 0.00 0.06 0.00 0.00 0.00
B10 CS4 - CFRHS40X40X2 0.200 NC2 -2.76 0.00 0.05 0.00 0.01 0.00
B10 CS4 - CFRHS40X40X2 0.200 NC2 -2.76 0.00 0.05 0.00 0.01 0.00
B10 CS4 - CFRHS40X40X2 3.667 NC2 -2.75 0.00 -0.06 0.00 0.00 0.00
B11 CS4 - CFRHS40X40X2 0.000 NC2 -2.76 0.00 0.06 0.00 0.00 0.00

neral cross-section
2.030 NC2_2.4 buiten - -1.27 -0.04 0.04 0.00 0.09 -0.09

neral cross-section
2.030 NC2_2.4 buiten - -1.27 -0.04 0.04 0.00 0.09 -0.09

neral cross-section
2.300 NC2_2.4 buiten - -1.26 -0.04 0.04 0.00 0.10 -0.10

neral cross-section
0.000 NC2_2.4 buiten - 1.80 0.00 0.16 0.00 -0.10 0.00

neral cross-section
0.220 NC2_2.4 buiten - 1.80 0.00 0.15 0.00 -0.07 0.00

neral cross-section
0.220 NC2_2.4 buiten - 1.80 0.00 0.15 0.00 -0.07 0.00

neral cross-section
4.680 NC2_2.4 buiten - 0 0.00 -0.15 0.00-0.060.00

neral cross-section
_2.4 buiten - NNNNNNNNNCCCCC4.68880000000 0.00-0.060.00-0.150.001.80

neral crrososossososss-s-s-s-s-s ssesessesesection
_2....4 4444 bbuittenenenenenennenn -- -- --- - NC24.900 0.00-0.100.00-0.160.0080

neraaaall crcrrrosooossss-sectttttttttttioioionnnnn
_2..4 4 bubbubbuuittten - NNNC2C2C2C2CC2C2C22C2CC2C2CCC2CCCC0.00.000000000000 00000000000000000000000000000000 00000000000000000 000000000.00000000000000000000000000000000000000000-000-0000000.1..1.1..11111000.0000000000000000000000000.1666666666666666666000.00.00.00 000000000000001.111111111 8000000088888088888

neraaaal crrrosooosss-sectionnn
NNNC22_2...44 bububuub ittten - 000.000.000.00000 22222222222222222200000000 1.11111111 8088888888888 00 0.0.0.0.0.00000000.. 5 00.0000000000000000000000000 00-000000000000.0.00.000.0.00.0000066666666666 00000000000.000000000000

neraaall crcrrrosooossss-section
0.220 NC2_2...4 bububuuuubuuitittitititennenenen --- 1.80 0.00 0.15 00 -0.06 0.00

neraaaaaaall l crcrcrosoososs-sss seseesectctctctioiioionnn
_2.4 buiten - NC24.680 -0.07 0.000.00-00.001.80

neral cross-section
_2.4 buiten - 4.680 NC2 1.80 0.00 -0.15 .00

neral cross-section

-0.100.00-0.160.001.80NC24.900_2.4 buiten -
neral cross section

0.00-0.060.00-0.150.001.80NC24.680_2.4 buiten -
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neral cross-section

0.00-0.070.000.150.001.80NC20.220_2.4 buiten -
neral cross-section

-0.100.000.160.001.80NC20.000_2.4 buiten -
neral cross-section

0

0.00-0.10.-0.160.001.80NC24.900_2.4 buiten -
neral cross-section

0.00-0.07

0.00
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0.0000.000 N
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0.0000 15555500000 15155555
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Member css dx Case N Vy Vz Mx My Mz
[m] [kN] [kN] [kN] [kNm] [kNm] [kNm]

B11 CS4 - CFRHS40X40X2 0.200 NC2 -2.76 0.00 0.05 0.00 0.01 0.00
B11 CS4 - CFRHS40X40X2 0.200 NC2 -2.76 0.00 0.05 0.00 0.01 0.00
B11 CS4 - CFRHS40X40X2 3.667 NC2 -2.75 0.00 -0.06 0.00 0.00 0.00
B12 CS4 - CFRHS40X40X2 0.000 NC2 -2.75 0.00 0.06 0.00 0.00 0.00
B12 CS4 - CFRHS40X40X2 3.467 NC2 -2.76 0.00 -0.05 0.00 0.01 0.00
B12 CS4 - CFRHS40X40X2 3.467 NC2 -2.76 0.00 -0.05 0.00 0.01 0.00
B12 CS4 - CFRHS40X40X2 3.667 NC2 -2.76 0.00 -0.06 0.00 0.00 0.00
B13 CS4 - CFRHS40X40X2 0.000 NC2 -2.75 0.00 0.06 0.00 0.00 0.00
B13 CS4 - CFRHS40X40X2 3.467 NC2 -2.76 0.00 -0.05 0.00 0.01 0.00
B13 CS4 - CFRHS40X40X2 3.467 NC2 -2.76 0.00 -0.05 0.00 0.01 0.00
B13 CS4 - CFRHS40X40X2 3.667 NC2 -2.76 0.00 -0.06 0.00 0.00 0.00

19. Internal forces on member; N

20. Internal forces on member; N
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nal forces on member; N



21. Internal forces on member; My

22. Internal forces on member; My
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23. Internal forces on member; Mz

24. Internal forces on member; Mz

25. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.21 -1.92 -1.37 0.00 0.00 0.00
Sn2/N3 ST1 -0.21 -1.90 -1.38 0.00 0.00 0.00
Sn3/N7 ST1 -0.22 -1.27 0.43 0.00 0.00 0.00
Sn4/N5 ST1 0.22 -1.26 0.42 0.00 0.00 0.00

X

Y
Z
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Y
Z

nal forces on memmmmmbbbber; MMzMzmmmmmbbbbbbbbbbbbbbbbeeeeeeeeeeeer;mmbbbbbbbbeer



26. Reactions; Rx, Ry, Rz

X

Y
Z



1. Geometry 4 x 4 m

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 3.900 0.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N4 3.900 0.000 2.300
N5 0.000 3.900 0.000
N6 0.000 3.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N7 3.900 3.900 0.000
N8 3.900 3.900 2.300
N9 1.950 1.950 3.100

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N9 N6 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free

5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free

X

Y
Z

Coord Y CoCoCoCoCooooro d Zd X
[[[[m]m]m]m]m]m [m[m[m[m[m[m[m[mm]]]]]]]]]

0000.0.0.00.00000000000000000000000000 0.0000000000
0.00000000000000000 2.2222222 300

90000 0.0.0.0.000...0000000000000000000000000000 000000000000000000.00000000

Coord Y Coord ZCoord Xme
[m] [m][m]

N4 3. 0.000 2.300
N5

rssss

N43.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

eam (80)N4N23.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N8N72.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N2.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N4N32.3EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N2N1EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

300

TypeEnd nodeBeg.g  nodeLenggggg
[mmmmmmmmmmmmmmm]]]]]]]]]]]]]]

MaterialrosssssSecececectittitititiononon

1.95501.1111111111.1111...95000000000N999999992.22.22.22.2.2222 303030300030300000000003.99990000000000000000000000000000000.0000000000000000000000N6N6N6NN6NN6N6N6N6666N66666
3 999999.99.990000003.900N80.0003.9000.00000000000000
3.9003.900N7

Coord Y
[m]

Coord X
[m]

Name

EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

beam (80)N8N63.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N6N23.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N8

N42 871EN AW 6005A (EP/H ET) T6 (0 5)CFRHS40X40X2
beam (80)N9N22.871
b (80)N9

0000000000000000000

Coord XCoord
[m][m]

3.9003.900

333333333333333333333

N1N10

BeggBeBeenggggggggggthth
]]]]]]]]

88

N6N6

be

beab

NamNaN

44
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Name Member Position ux uy uz fix fiy fiz
H4 B13 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.250 From end 1
SB2 B2 Abso 0.250 From end 1
SB3 B5 Abso 0.250 From end 1
SB4 B4 Abso 0.250 From end 1
SB5 B6 Abso 0.200 From end 1
SB6 B7 Abso 0.200 From end 1
SB7 B9 Abso 0.200 From end 1
SB8 B8 Abso 0.200 From end 1
SB9 B6 Abso 0.200 From start 1
SB10 B7 Abso 0.200 From start 1
SB11 B9 Abso 0.200 From start 1
SB12 B8 Abso 0.200 From start 1
SB13 B10 Abso 0.200 From start 1
SB14 B11 Abso 0.200 From start 1
SB15 B12 Abso 0.200 From end 1
SB16 B13 Abso 0.200 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0
Picture

z

 y

ecccctiiiooooooooonnnnnssssssss

A From start0.200bso 1
A 0.200 From startbso 1
Abso 0.200 From start 1
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250.0
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CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07
IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis
iy Radius of gyration about the

principal y-axis

Explanations of symbols
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

It Torsional constant
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1

Name Description Action type LoadGroup Direction
Spec Load type

LC1 self weight Permanent LG1 -Z
Self weight
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9.1.1. Load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF45 B8 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000

9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.07

X

Y
Z

aseees - LC2
Action type LoadGroupcription Master loadDuration
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9.2.3. Load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m] [m]
LF17 B1 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF18 B2 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF19 B4 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF20 B5 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF21 B2 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF22 B5 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF23 B1 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF24 B4 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF25 B8 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.25 0.500 Length 0.000
LF26 B7 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF27 B6 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.65 0.500 Length 0.000
LF29 B7 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LF31 B8 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF32 B6 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF33 B8 Force X -0.25 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF34 B7 Force X 0.25 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF35 B7 Force X 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000

LF36 B6 Force Y 0.65 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000

LF37 B9 Force Y 0.25 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF38 B9 Force Y 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000

LF39 B9 Force Y -0.15 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF40 B8 Force X 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF41 B9 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF46 B1 Force Y 0.50 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF47 B2 Force Y 0.50 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF48 B4 Force Y 0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF49 B5 Force Y 0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF50 B1 Force X -0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF51 B4 Force X -0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF52 B2 Force X 0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF53 B5 Force X 0.25 1.950 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.24
F5 N2 LC3 - wind and prestress GCS Z Force 0.24
F6 N8 LC3 - wind and prestress GCS Z Force 0.38
F7 N6 LC3 - wind and prestress GCS Z Force 0.38
F8 N2 LC3 - wind and prestress GCS Y Force 0.78
F9 N4 LC3 - wind and prestress GCS Y Force 0.79
F10 N6 LC3 - wind and prestress GCS Y Force -0.46
F11 N8 LC3 - wind and prestress GCS Y Force -0.46
F12 N2 LC3 - wind and prestress GCS X Force 0.51
F13 N6 LC3 - wind and prestress GCS X Force 0.49
F14 N4 LC3 - wind and prestress GCS X Force -0.52
F15 N8 LC3 - wind and prestress GCS X Force -0.49
F16 N9 LC3 - wind and prestress GCS Z Force -0.74

Force Y 0.000From startRela0.0000.00
GCS Trapez 0.25 0.500 Length 0.000wind and prestress
Force Y -0.15 0.000 Rela From start 0.000
GCS Uniform 1.000 Length 0.000wind and prestress
Force X 0.10 0.000 Rela From start 0.000
GCS Uniform 1.000 Length 0.000wind and prestress

ce Z 0.10 0.000 0.000From startRela
GCS Uniform 1.000wind and prestress 0.000Length
Forc Y 1.9500.50 A 0.000From endbso

wind and prestress 0.000Length2.300UniformGCS
Force 1.9500.50 Abso From end 0.000

Length 0.000wind and prestress 2.300UniformGCS
Force Y 0.25 1.950 Abso From end 0.000
GCS Uniform 2.300 Length 0.000wind and prestress
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0.51ForceXGCSLC3 - wind and prestress

-0.46ForceYGCSLC3 - wind and prestress
-0.46ForceYGCSLC3 - wind and prestress
0.79ForceYGCSLC3 - wind and prestress
0.78ForceYGCSLC3 - wind and prestress
0.38ForceZGCSLC3 - wind and prestress
0.38ForceZGCSLC3 - wind and prestress
0.24ForceZGCSLC3 - wind and prestress
0.24ForceZGCSLC3 - wind and prestress
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9.3.3. Load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -1.60

X

Y
Z

aseees - LC4

force in node

-1.60ForceZGCSLC4 - equivalent load

Value - F
[kN]

TypeDirSystemLoad casee

NoneShortLG3Variable
Static

lent load
ard

Ma
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DurationLoadGroupAction type

Load type
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Spec
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9.4.2. Load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.22 -1.47 -1.18 0.00 0.00 0.00
Sn2/N3 ST1 -0.21 -1.47 -1.20 0.00 0.00 0.00
Sn3/N7 ST1 -0.22 -0.99 0.53 0.00 0.00 0.00
Sn4/N5 ST1 0.23 -0.98 0.53 0.00 0.00 0.00
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LC2 - membrane self weight
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te

Coeff.
[-]

1.00
1.00
1.20



12. Reactions; Rx, Ry, Rz

X

Y
Z



1. Geometry 3x3 m

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 2.900 0.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N4 2.900 0.000 2.300
N5 0.000 2.900 0.000
N6 0.000 2.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N7 2.900 2.900 0.000
N8 2.900 2.900 2.300
N9 1.450 1.450 2.850

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N9 N6 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free

5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free

X

Y
Z

Coord Y CoCoCoCoCooooro d Zd X
[[[[m]m]m]m]m]m [m[m[m[m[m[m[m[mm]]]]]]]]]

0000.0.0.00.00000000000000000000000000 0.0000000000
0.00000000000000000 2.2222222 300

90000 0.0.0.0.000...0000000000000000000000000000 000000000000000000.00000000

Coord Y Coord ZCoord Xme
[m] [m][m]

N4 2. 0.000 2.300
N5

rssss

N42.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

eam (80)N4N22.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N8N72.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N2.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N4N32.3EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N2N1EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

300

TypeEnd nodeBeg.g  nodeLenggggg
[mmmmmmmmmmmmmmm]]]]]]]]]]]]]]

MaterialrosssssSecececectittitititiononon

1.45501.1111111111.1111...45000000000N999999992.22.22.22.2.2222 303030300030300000000002.99990000000000000000000000000000000.0000000000000000000000N6N6N6NN6NN6N6N6N6666N66666
2 999999.99.990000002.900N80.0002.9000.00000000000000
2.9002.900N7

Coord Y
[m]

Coord X
[m]

Name

EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

beam (80)N8N62.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N6N22.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N8

N42 123EN AW 6005A (EP/H ET) T6 (0 5)CFRHS40X40X2
beam (80)N9N22.123
b (80)N9

0000000000000000000

Coord XCoord
[m][m]

2.9002.900

222222222222222222222

N1N10

BeggBeBeenggggggggggthth
]]]]]]]]
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be

beab

NamNaN
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N5N5
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2.302.

Le
[mmmmm[

0.00000000 00.0.00 00



Name Member Position ux uy uz fix fiy fiz
H4 B13 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.250 From end 1
SB2 B2 Abso 0.250 From end 1
SB3 B5 Abso 0.250 From end 1
SB4 B4 Abso 0.250 From end 1
SB5 B6 Abso 0.200 From end 1
SB6 B7 Abso 0.200 From end 1
SB7 B9 Abso 0.200 From end 1
SB8 B8 Abso 0.200 From end 1
SB9 B6 Abso 0.200 From start 1
SB10 B7 Abso 0.200 From start 1
SB11 B9 Abso 0.200 From start 1
SB12 B8 Abso 0.200 From start 1
SB13 B10 Abso 0.200 From start 1
SB14 B11 Abso 0.200 From start 1
SB15 B12 Abso 0.200 From end 1
SB16 B13 Abso 0.200 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0
Picture

z

 y

ecccctiiiooooooooonnnnnssssssss

A From start0.200bso 1
A 0.200 From startbso 1
Abso 0.200 From start 1

als

250.0
1211111111111111 5.000000000

32
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CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07
IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis
iy Radius of gyration about the

principal y-axis

Explanations of symbols
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

It Torsional constant
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1

Name Description Action type LoadGroup Direction
Spec Load type
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Self weight
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9.1.1. Load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF45 B8 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000

9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.06

X

Y
Z

aseees - LC2
Action type LoadGroupcription Master loadDuration

ca
Load typeSpec

rane self Variable LG3 Short None
t

Staticard

orce

0 0000 03ZForce

0.000
0.000

From startRela
Length

0.000
1.000

-0.03Z
Uniform

Force
GCSmembrane self weight

0.000
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From startRela
Length
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-0.03Z
Uniform

Force
GCSmembrane self weight

Ecc ey
[m]

Ecc ez
[m]

OrigCoor

Loc

Pos x1

Pos x2

Value - P1

[kN/m]
Value - P2

[kN/m]

Dir

Distribution

Type

System

Member

Load case

0 000From startRela

add

rigg EcE

Master loaster 
casecase



9.2.3. Load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m] [m]
LF17 B1 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF18 B2 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF19 B4 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF20 B5 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF21 B2 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF22 B5 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF23 B1 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF24 B4 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF25 B8 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.17 0.500 Length 0.000
LF26 B7 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF27 B6 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.50 0.500 Length 0.000
LF29 B7 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

X
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Load typeSpec
and prestress
ard

orce

0.000
0.000

From endAbso
Length

0.000
1.450

0.00
0.35

Y
Trapez

Force
GCSwind and prestress

0.000
0.000

From endAbso
Length

0.000
1.450

0.00
0.35

Y
Trapez

Force
GCSwind and prestress

cc ey
m]

Ecc ez
[m]

OrigCoor

Loc

Pos x1

[m]
Pos x2

[m]

Value - P1

[kN/m]
Value - P2

[kN/m]

Dir

Distribution

Type

System

Member

Load case

NoneShortLG3Variable
Static

ster load
se

Duration

0.000
0 000

From endAbso
Length

0.000
1 450

0.00
0 17

Y
Trapez

Force
GCSwind and prestress

r loadloadd

Ecc Ec
[m][m

EcE

MasteMas
caseca



Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LF31 B8 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF32 B6 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF33 B8 Force X -0.17 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF34 B7 Force X 0.17 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF35 B7 Force X 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000

LF36 B6 Force Y 0.50 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000

LF37 B9 Force Y 0.17 0.500 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000

LF38 B9 Force Y 0.00 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000

LF39 B9 Force Y -0.15 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF40 B8 Force X 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF41 B9 Force Z 0.10 0.000 Rela From start 0.000
LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

LF46 B1 Force Y 0.35 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF47 B2 Force Y 0.35 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF48 B4 Force Y 0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF49 B5 Force Y 0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF50 B1 Force X -0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF51 B4 Force X -0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF52 B2 Force X 0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

LF53 B5 Force X 0.17 1.450 Abso From end 0.000
LC3 - wind and prestress GCS Uniform 2.300 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.16
F5 N2 LC3 - wind and prestress GCS Z Force 0.16
F6 N8 LC3 - wind and prestress GCS Z Force 0.25
F7 N6 LC3 - wind and prestress GCS Z Force 0.25
F8 N2 LC3 - wind and prestress GCS Y Force 0.50
F9 N4 LC3 - wind and prestress GCS Y Force 0.50
F10 N6 LC3 - wind and prestress GCS Y Force -0.30
F11 N8 LC3 - wind and prestress GCS Y Force -0.30
F12 N2 LC3 - wind and prestress GCS X Force 0.33
F13 N6 LC3 - wind and prestress GCS X Force 0.32
F14 N4 LC3 - wind and prestress GCS X Force -0.33
F15 N8 LC3 - wind and prestress GCS X Force -0.32
F16 N9 LC3 - wind and prestress GCS Z Force -0.48

Force Y 0.000From startRela0.0000.00
GCS Trapez 0.17 0.500 Length 0.000wind and prestress
Force Y -0.15 0.000 Rela From start 0.000
GCS Uniform 1.000 Length 0.000wind and prestress
Force X 0.10 0.000 Rela From start 0.000
GCS Uniform 1.000 Length 0.000wind and prestress
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0.50ForceYGCSLC3 - wind and prestress
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9.3.3. Load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -0.90

X

Y
Z

aseees - LC4

force in node

-0.90ForceZGCSLC4 - equivalent load

Value - F
[kN]

TypeDirSystemLoad casee

NoneShortLG3Variable
Static

lent load
ard

Ma
c

DurationLoadGroupAction type

Load type

cription

Spec

loadaddMaster loaster 
casecase



9.4.2. Load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.18 -1.00 -1.00 0.00 0.00 0.00
Sn2/N3 ST1 -0.18 -1.00 -1.01 0.00 0.00 0.00
Sn3/N7 ST1 -0.18 -0.69 0.53 0.00 0.00 0.00
Sn4/N5 ST1 0.18 -0.68 0.52 0.00 0.00 0.00

X

Y
Z

neeeear combiinnaaaaaaaaaaaaaatttttttttioooonnnnnnnnnnnnnnnnns
e Load cases

ions
ation, Extreme : No

nations : ST1

LC1 - self weight
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LC3 - wind and prestress
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1.35
1.35
1.35

LC1 - self weight
LC2 - membrane self weight
LC4 - equivalent load

te

1.00
1.00
1.50

LC1 - self weight
LC2 - membrane self weight
LC3 - wind and prestress

te

Coeff.
[-]

1.00
1.00
1.20



12. Reactions; Rx, Ry, Rz

X

Y
Z



1. Geometry 5x5 m 4x

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 4.900 0.000 0.000
N4 4.900 0.000 2.300
N5 0.000 4.900 0.000
N6 0.000 4.900 2.300
N7 4.900 4.900 0.000
N8 4.900 4.900 2.300
N9 2.450 2.450 3.500
N10 0.000 5.000 0.000
N11 0.000 5.000 2.300
N12 4.900 5.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N13 4.900 5.000 2.300
N14 0.000 9.900 0.000
N15 0.000 9.900 2.300
N16 4.900 9.900 0.000
N17 4.900 9.900 2.300
N18 2.450 7.450 3.500
N19 5.000 0.000 0.000
N20 5.000 0.000 2.300
N21 9.900 0.000 0.000
N22 9.900 0.000 2.300
N23 5.000 4.900 0.000
N24 5.000 4.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N25 9.900 4.900 0.000
N26 9.900 4.900 2.300
N27 7.450 2.450 3.500
N28 5.000 5.000 0.000
N29 5.000 5.000 2.300
N30 9.900 5.000 0.000
N31 9.900 5.000 2.300
N32 5.000 9.900 0.000
N33 5.000 9.900 2.300
N34 9.900 9.900 0.000
N35 9.900 9.900 2.300
N36 7.450 7.450 3.500

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N9 N6 beam (80)
B14 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N10 N11 column (100)

General cross-section
B15 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N12 N13 column (100)

General cross-section
B16 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N14 N15 column (100)

General cross-section

X

Y
Z

EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N4N32.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

olumn (100)N2N12.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

TypeEnd nodeBeg. nodeLength
[m]

MaterialrossSection

CoCoCoCoCooooro d ZCoord Yd X
[m[m[m[m[m[m[m[mm]]]]]]]][[[[m]m]m]m]m]m]

0.0000000.0.0.00.000000000000000000000000000000000
2.2222222 3000.00000000000000000
0.0.0.0.000...0000000000000000000000000000 000000000000000000.0000000090000

0.000 22.22222222 3033303033330303300000000000000900
4.900 00.0.0000000.0000 000000000000000000000000000000000000
4.900 2.300000000000000000000000
4444444 99.9.9.9000000000 000.00000000 000900000
4.900 222.222222 30000000000000090000
2.450 3.500450
5.000 0.000000
5.000 2.300000
5.000 0.000900

me Coord X Coord Y Coord Z
[m] [m] [m]

N13 4. 5.000 2.300
N14 0.00000000000000 9.900 0.000
N1N1N1NN1NN1N1N1N1111N111115555 0.00000000000000000000000 9.9000000009000000009009 00000000000 222222222222 3.333.3.300000000000000000
N111111111116666666666666 0000000000 9909 00000 0000000000000 00.0.00000000000000
N111177 444444444 999999999 0000000 2222222222222.33333333333333333000000000000000000
N18 2.45 77.450 3.500
N19 0.0000.0005.000

000.000000000000000005.00000000000N2NN2N2NN2NN2NN 000000
0.0000.0009.900N21
2.3000.09.900N22
0.0004.9005.000N23
2.3004.9005.000N24

Coord YCoord XName
[m][m]

4.9009.900N25
4..909999009990909 09.900N26

N2222222277777777777777777 77777777777777777.4.... 5000000000 2.4550
N222N222NN 8888888888 55555555.0000000000000 5.00000
N22222222229999999999 5555555555555555 0000000.0.0.00.0000000000000 5.......0000000000000000
N300 999.99999999900 5.00000000000

5.0009.900N31
9.9999999999999999 9005.0000000000000000000000000000N32

N33 5.000 9.900
N34 9.900

rs

7.4507.450N36
9.9009.900N35
9.900

b (80)N4N24 900EN AW 6082 (EP/O EP/H ET) T6 (0 5)4 b it

column (100)N8N72.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N6N52.300

Coord XCoord
[m][m]

4.9004.900
0000000000000000000

999999999999999999999
99.99 909999..9999099
9.9999999 99099 0000999999 9999099

45000
0.0.0.00000
2222222222222222222.3.3.3333.3.3.333333000000000000222222.3.3
0.0000 0000
2 0000

0000 N

d nodnod

N36N3

colucolu

ee

NamNaN

1313

000000000.00000.0.0
44444444444.99999999999000000004.9990
4.9.99900000000000004.9.9000000000

45044505
0.00
0.0000.0
0.0000.000
0.000.000

000000
2.302.



Name CrossSection Material Length Beg. node End node Type
[m]

B17 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N16 N17 column (100)
General cross-section

B18 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N11 N13 beam (80)
General cross-section

B19 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N13 N17 beam (80)
General cross-section

B20 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N11 N15 beam (80)
General cross-section

B21 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N15 N17 beam (80)
General cross-section

B22 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N11 N18 beam (80)
B23 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N13 N18 beam (80)
B24 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N18 N17 beam (80)
B25 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N18 N15 beam (80)
B26 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N19 N20 column (100)

General cross-section
B27 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N21 N22 column (100)

General cross-section
B28 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N23 N24 column (100)

General cross-section
B29 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N25 N26 column (100)

General cross-section
B30 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N20 N22 beam (80)

General cross-section
B31 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N22 N26 beam (80)

General cross-section
B32 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N20 N24 beam (80)

General cross-section
B33 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N24 N26 beam (80)

General cross-section
B34 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N20 N27 beam (80)
B35 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N22 N27 beam (80)
B36 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N27 N26 beam (80)
B37 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N27 N24 beam (80)
B38 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N28 N29 column (100)

General cross-section
B39 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N30 N31 column (100)

General cross-section
B40 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N32 N33 column (100)

General cross-section
B41 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N34 N35 column (100)

General cross-section
B42 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N29 N31 beam (80)

General cross-section
B43 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N31 N35 beam (80)

General cross-section
B44 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N29 N33 beam (80)

General cross-section
B45 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 4.900 N33 N35 beam (80)

General cross-section
B46 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N29 N36 beam (80)
B47 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N31 N36 beam (80)
B48 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N36 N35 beam (80)
B49 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 3.667 N36 N33 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free
Sn5 N10 GCS Standard Rigid Rigid Rigid Free Free Free
Sn6 N12 GCS Standard Rigid Rigid Rigid Free Free Free
Sn7 N14 GCS Standard Rigid Rigid Rigid Free Free Free
Sn8 N16 GCS Standard Rigid Rigid Rigid Free Free Free
Sn9 N19 GCS Standard Rigid Rigid Rigid Free Free Free
Sn10 N21 GCS Standard Rigid Rigid Rigid Free Free Free
Sn11 N23 GCS Standard Rigid Rigid Rigid Free Free Free
Sn12 N25 GCS Standard Rigid Rigid Rigid Free Free Free
Sn13 N28 GCS Standard Rigid Rigid Rigid Free Free Free
Sn14 N30 GCS Standard Rigid Rigid Rigid Free Free Free
Sn15 N32 GCS Standard Rigid Rigid Rigid Free Free Free
Sn16 N34 GCS Standard Rigid Rigid Rigid Free Free Free

column (100)N22N212.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N24N232.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N26N252.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N22N204.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N224.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N24N204.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N244.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N27N203.667EN-AWAWAWAWWW 66666600000000000 EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N27N223.667EEEEEEENNNNN-N AW 6666000000000000000005A55A5A5A5A5A5A5A EP/H,ET) T6 (0-5)CFRHS40X40X2222
beam (80)N26N273.667EEEEN-N-N-N-N-N-N-NN AWAWAWAWAWAWAWAWAWA 666 6005A (EP/H,ET) T6 (0-5CFRHSS404040404040X4X4X4X4X44X4X 0X0X0X0X0X000 2
beam (80)N24N273.667EN-AW 6005A (EP/H,ET) T6 (0-5CFRRRRRHSHSHSHH 40X4X4X4X4444440X0X0X0X0X0X0X0X0X22222222222

EEEN-N-N-AWAAAA  6082 (EP/O,EPPEEEEEPE ET)T)T)T))T))))) T6 (0((0(((0(0-5---- ).4 bbbbuiuiteteteteennnn -
al ccrccrososs-ss--sssection

supports

beam (80)N35N363.667EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N36N313.667EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
eam (80)N36N293.667EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

beam (80)N35N334.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)NN294.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N3514.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N31N29EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

0

cocococococococooocococooc lullllllll mnm  (10101010101101010101010101010101010101 0)N35552222222222222222.3.33.3.3.33.3.33.3.33.3.30EEEEEN-N-N---N-N-N---N-N AAAWAAAAAAA  6666666666666080800008080800080088080000082 (EP/PP/P/PP/PP/PP//O,EP/H/H/H/HH/HH/HH/HH/H/H/H/HH/HH,E,,,,,,,,,,,,,, T) T6 66 (0-5).4 bbbbbbbuiuuiuitetetenn n -
al cross-section

column (100)N33N322.EN-AW 6082 (EP/O,EP/H,ET) T6 (.4 bbbuiuiteteteet nnn n -
al crccc ossss-s-s-s-sss sessesesese tctctctctctiioioioionnnn

cccocc luuummmn ( 11110111 0)0)NNNNNNNN3111111113N33333333333302222.3000000((0((((((( ----5- )))))))))))))EN-AWWAWAWAWAWWAAWWAWAW 66 666666666080808080880888822 (EEPPP/PPPPPPPP/OOO,OOOOOO EPEEEPP////H,ET.4 buiteteteennn -
al ccrccrossoss-ss--sssection

column (100)00)00)N29N282.300000000000000

TypeSysteme

beam (80)N33N363.667EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

RxZYX RzRy

EN-AW 6N-AW 6

AW 6082 (W 6082

2 (EP/O,2 (EP/O

P/O,EP/H,P/O,EP/

ET) T6 (0-ET) T6 
) T6 (0-5)) T6 (0-

6 (0-5)6 (0-5)
0-5)0-5)

(0((0(0((0(0((0((

22)

5)55))

N2

N3333333333N333344444444444444444N3N3333333333333333333300000000000

N2.3002.3000

99
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N35N
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5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free
H4 B13 Both Rigid Rigid Rigid Rigid Free Free
H5 B22 Both Rigid Rigid Rigid Rigid Free Free
H6 B23 Both Rigid Rigid Rigid Rigid Free Free
H7 B24 Both Rigid Rigid Rigid Rigid Free Free
H8 B25 Both Rigid Rigid Rigid Rigid Free Free
H9 B34 Both Rigid Rigid Rigid Rigid Free Free
H10 B35 Both Rigid Rigid Rigid Rigid Free Free
H11 B36 Both Rigid Rigid Rigid Rigid Free Free
H12 B37 Both Rigid Rigid Rigid Rigid Free Free
H13 B46 Both Rigid Rigid Rigid Rigid Free Free
H14 B47 Both Rigid Rigid Rigid Rigid Free Free
H15 B48 Both Rigid Rigid Rigid Rigid Free Free
H16 B49 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.270 From end 1
SB2 B2 Abso 0.270 From end 1
SB3 B5 Abso 0.270 From end 1
SB4 B4 Abso 0.270 From end 1
SB5 B6 Abso 0.220 From end 1
SB6 B7 Abso 0.220 From end 1
SB7 B9 Abso 0.220 From end 1
SB8 B8 Abso 0.220 From end 1
SB9 B6 Abso 0.220 From start 1
SB10 B7 Abso 0.220 From start 1
SB11 B9 Abso 0.220 From start 1
SB12 B8 Abso 0.220 From start 1
SB13 B10 Abso 0.220 From start 1
SB14 B11 Abso 0.220 From start 1
SB15 B12 Abso 0.220 From end 1
SB16 B13 Abso 0.220 From end 1
SB17 B14 Abso 0.270 From end 1
SB18 B15 Abso 0.270 From end 1
SB19 B16 Abso 0.270 From end 1
SB20 B17 Abso 0.270 From end 1
SB21 B18 Abso 0.220 From end 1
SB22 B18 Abso 0.220 From start 1
SB23 B19 Abso 0.220 From end 1
SB24 B19 Abso 0.220 From start 1
SB25 B20 Abso 0.220 From end 1
SB26 B20 Abso 0.220 From start 1
SB27 B21 Abso 0.220 From end 1
SB28 B21 Abso 0.220 From start 1
SB29 B22 Abso 0.220 From start 1
SB30 B23 Abso 0.220 From start 1
SB31 B24 Abso 0.220 From end 1
SB32 B25 Abso 0.220 From end 1
SB33 B26 Abso 0.270 From end 1
SB34 B27 Abso 0.270 From end 1
SB35 B28 Abso 0.270 From end 1
SB36 B29 Abso 0.270 From end 1
SB37 B30 Abso 0.220 From end 1
SB38 B30 Abso 0.220 From start 1
SB39 B31 Abso 0.220 From end 1
SB40 B31 Abso 0.220 From start 1
SB41 B32 Abso 0.220 From end 1
SB42 B32 Abso 0.220 From start 1
SB43 B33 Abso 0.220 From end 1
SB44 B33 Abso 0.220 From start 1
SB45 B34 Abso 0.220 From start 1
SB46 B35 Abso 0.220 From start 1
SB47 B36 Abso 0.220 From end 1
SB48 B37 Abso 0.220 From end 1
SB49 B38 Abso 0.270 From end 1
SB50 B39 Abso 0.270 From end 1
SB51 B40 Abso 0.270 From end 1
SB52 B41 Abso 0.270 From end 1
SB53 B42 Abso 0.220 From end 1
SB54 B42 Abso 0.220 From start 1

FreeFreeRigidRigidRigidRigidBoth

 on beam
Coor Pos x Orig Rep (n)ber

[m]
Abso 0.27 rom end 1
Abso 0.270 m end 1
Abso 0.270 From end 1
A From end0.270bso 1
A From en0.220bso 1
A From end0.220bso 1
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Name Member Coor Pos x Orig Rep (n)
[m]

SB55 B43 Abso 0.220 From end 1
SB56 B43 Abso 0.220 From start 1
SB57 B44 Abso 0.220 From end 1
SB58 B44 Abso 0.220 From start 1
SB59 B45 Abso 0.220 From end 1
SB60 B45 Abso 0.220 From start 1
SB61 B46 Abso 0.220 From start 1
SB62 B47 Abso 0.220 From start 1
SB63 B48 Abso 0.220 From end 1
SB64 B49 Abso 0.220 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0
Picture

CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07

z

 y

0.002.6923e+04
0.37.0000e+042700.0P/O,EP/H,ET) T6 (0-5

26
115.00.002.6923e+04
215.00.37.0000e+042700.0EP/H,ET) T6 (0-5)

n-value for plastic analysis (np)

0.2% proof strength (fo,haz)
[MPa]

�
[m/mK]

Gmod

[MPa]
Type

z

 y 
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IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis
iy Radius of gyration about the

principal y-axis

Explanations of symbols
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

It Torsional constant
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1
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9.1.1. Load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF45 B8 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF57 B18 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF62 B19 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF67 B20 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF72 B21 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF84 B30 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF89 B31 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF94 B32 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF99 B33 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF111 B42 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF116 B43 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF121 B44 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF126 B45 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
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9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.11
F30 N18 LC2 - membrane self weight GCS Z Force -0.11
F45 N27 LC2 - membrane self weight GCS Z Force -0.11
F60 N36 LC2 - membrane self weight GCS Z Force -0.11

9.2.3. Load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF17 B1 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF18 B2 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF23 B1 Force X -0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF24 B4 Force X -0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF25 B8 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.30 0.500 Length 0.000
LF26 B7 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF27 B6 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.75 0.500 Length 0.000
LF29 B7 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF31 B8 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF32 B6 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF33 B8 Force X -0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF36 B6 Force Y 0.75 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF39 B9 Force Y -0.15 0.000 Rela From start 0.000

X

Y
Z

aseees s --- LC3
Loooooadaaaa Grouuouuuouououpppppppppppescccripttttioii nn AAAActctttioioioooooooioonn tyyyypepepepeepepeepeep

Spec Load type
and prestress Variable
ard Static

0.000
1.000

0.60
0.00

Y
Trapez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.60
0.00

Y
Trapez

Force
GCSwind and prestress

Ecc ey
[m]
cc ez
m]

OrigCoor

Loc

Pos x1

Pos x2

Value - P1

[kN/m]
Value - P2

[kN/m]

Dir

Distribution

Type

System

Member

Load case

orce

NonShortLG3

Masssssssss
cacacacacacaccacaccaccacc s

DDDDurururrrurrru atio d

0.000
1 000

-0.30
0 00

X
T

Force
GCSi d d

0.000
0.000

From startRela
Length

0.000
1.000

-0.30
0.00

X
Trapez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
0 000

From startRela
L h

asssssstetttttetttter loadaddaddaddaddddader loadadaaa
aaaaasee

OrigOrig
[

Ecc Ec
[m[m

CooCo

Nonene

M
c

ationnnnnntioonnn



Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF40 B8 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF41 B9 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF47 B14 Force X -0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF50 B16 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF51 B16 Force X -0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF52 B17 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF55 B18 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF58 B19 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF59 B19 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF63 B20 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.30 0.500 Length 0.000
LF64 B20 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF65 B20 Force X -0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF66 B20 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF68 B21 Force Y 0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF69 B21 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000
LF70 B21 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF71 B21 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF73 B26 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF75 B27 Force Y 0.60 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF76 B27 Force X 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF80 B29 Force X 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF81 B30 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.75 0.500 Length 0.000
LF82 B30 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF83 B30 Force Y 0.75 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF85 B31 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF86 B31 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF87 B31 Force X 0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF88 B31 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000
LF91 B32 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF93 B32 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF97 B33 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF98 B33 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF103 B39 Force X 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF104 B40 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF106 B41 Force Y 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF107 B41 Force X 0.30 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF109 B42 Force Z 0.10 0.000 Rela From start 0.000

0.000Length1.000UniformGCSwind and prestress
Force X -0.10 0.000 Rela From start 0.000
GCS Uniform 1.000 Length 0.000wind and prestress
Force Z 0.10

wind and prestress GCS Uniform

-0.10X
Uniform

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.500
1.000

0.75
0.15

Y
Trapez

Force
GCSwind and prestress

0.000
0.000

FromRela
Length

0.000
1.000

0.10Z
Uniform

Force
GCSwind and prestress

0.000
0.000

 startla
thL

0.00
0.500

0.15
0.75

Y
Trapez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length1.

0.30
0.00

X
Trapez

Force
GCSwind and prestress

0

0.000
0.000

From startRela
Length

0.00
.000

0.
0.00

X
Trapez

Force
GCSwind and prestress

0.000
0.00000000000000000 0000000

From startRela
Lengthhhhhhhhh1

Y
TTTTTTTraararaaraapez

FFFFFFFFFFFForce
GGGGGGCGGGGGGG Swindndndnddndd aa aandnddndd p p pprereereststsststrerreresssssss

60

0000000000..00000
0.000

FFFFFFFFFroororoorrrrr mmmm mmmmmmm ststtstststststsssss arrtRRRRRRRRRRRRRRRReleleleleleleleleleleelaaaaa
Length

0..00000000000000000000
1.000

000000.66666666
0.00

Y
Trapez

FFFFFFFFFoooroooooooooooo ceccececece
GCSwindndn  aaaandndnnddd ppprestress

0..0000000000000000000 00000000
0..00000

FrrFrrFrFrrrFrFF omoomomomomomomomoooooomo  ssss ssssstartrtrtrtrtrtrrrrtttrrrrrtrReReReReRRReReRReRR lalaalaalaaaalaaaaaall
Leeeeneeneee gggtgg hhhhhhhhh

00000000000000000..00000000000000000
1..000000000000

ZZZZZZZZZZZ
Unnninnn fffofffffformrrrmmm

FFororrororororororrorooooo cececececee
GCGCGCGCGGCGCGG SSSSSSSSSSSwinnndn  andndnndd prestressss

.10

0.000
0.000

From startRela
Length

0.000
1..0000000000000000000

-0.15Y
Uniformrmmrmmmmrmrmmmrm

Force
GCGGGG Swindndndnd a aa andndnddndndnddd prestttrererereressssssssss

0.000
0.000

From startRela
Length

0.000
0.500

0.00
0.30Tr

Forceeee
GCGCGCGCGCGCGCGCGCCG SSSSSSSSSSwind andndndndndnd ppppppprerrerererer stressssssss

0.000
0.000

From startRela
Length

0.500
1.000

0.30
0.00

Y
rapez

Force
GCGCGCGCSSSSSSwind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.10X
Uni

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.500
1.000

-0.30
0.00

X
apez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.10Z
Uniform

F
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
0.500

0.00
-0.30

X
Trapez

Force
Swind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.30
0.00

X
Trapez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.10Z
Uniform

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.000
1.000

0.00
0 30

X
Trapez

Force
GCSwind and prestress

0.000
0.000

From startRela
Length

0.500
1.000

0.000
0 000

From startRela
Length

0.000
0 500

ee

ForceForce
CSCS

FoFo
GCSGCS

z

XX
UniformUniform

X
TrapeTra

6066666660606666

00000000000000000000.1.1.1.1111111000000000.11.1.1.111

.0000000
0

RR
LeLLLLLLLLLLLLLLL n

0.0000.000
1111111.0000000000.0000

0..
1.00011.

elaela
thth

aa
LengthLength

om startm start

From sFrom

0

0.
0.00.

tt

rmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

YYYYYYYYYYYYYYYYYY
TrapezTrapez

YY
TTTTTTTTTTTrapTTTTTTTr

RelaRela

RelaRe
LengthLengt

000000
00

Le
0.0000.000
1.0001.000

0
1.001.

0.30.30
000

0.6000
000000000000000000.0000000000.00

0.



Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF112 B43 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF113 B43 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF114 B43 Force X 0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF115 B43 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000
LF118 B44 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF120 B44 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF122 B45 Force Y 0.30 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF123 B45 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.30 0.500 Length 0.000
LF124 B45 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF125 B45 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF127 B42 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF128 B18 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.38
F5 N2 LC3 - wind and prestress GCS Z Force 0.38
F6 N8 LC3 - wind and prestress GCS Z Force 0.60
F7 N6 LC3 - wind and prestress GCS Z Force 0.60
F8 N2 LC3 - wind and prestress GCS Y Force 1.22
F9 N4 LC3 - wind and prestress GCS Y Force 1.23
F10 N6 LC3 - wind and prestress GCS Y Force -0.72
F11 N8 LC3 - wind and prestress GCS Y Force -0.72
F12 N2 LC3 - wind and prestress GCS X Force 0.80
F13 N6 LC3 - wind and prestress GCS X Force 0.77
F14 N4 LC3 - wind and prestress GCS X Force -0.81
F15 N8 LC3 - wind and prestress GCS X Force -0.77
F16 N9 LC3 - wind and prestress GCS Z Force -1.16
F17 N11 LC3 - wind and prestress GCS Z Force 0.38
F18 N11 LC3 - wind and prestress GCS Y Force 1.22
F19 N11 LC3 - wind and prestress GCS X Force 0.80
F20 N13 LC3 - wind and prestress GCS Z Force 0.38
F21 N13 LC3 - wind and prestress GCS Y Force 1.23
F22 N13 LC3 - wind and prestress GCS X Force -0.81
F23 N15 LC3 - wind and prestress GCS Z Force 0.60
F24 N15 LC3 - wind and prestress GCS Y Force -0.72
F25 N15 LC3 - wind and prestress GCS X Force 0.77
F26 N17 LC3 - wind and prestress GCS Z Force 0.60
F27 N17 LC3 - wind and prestress GCS Y Force -0.72
F28 N17 LC3 - wind and prestress GCS X Force -0.77
F31 N18 LC3 - wind and prestress GCS Z Force -1.16
F32 N20 LC3 - wind and prestress GCS Z Force 0.38
F33 N20 LC3 - wind and prestress GCS Y Force 1.22
F34 N20 LC3 - wind and prestress GCS X Force 0.80
F35 N22 LC3 - wind and prestress GCS Z Force 0.38
F36 N22 LC3 - wind and prestress GCS Y Force 1.23
F37 N22 LC3 - wind and prestress GCS X Force -0.81
F38 N24 LC3 - wind and prestress GCS Z Force 0.60
F39 N24 LC3 - wind and prestress GCS Y Force -0.72
F40 N24 LC3 - wind and prestress GCS X Force 0.77
F41 N26 LC3 - wind and prestress GCS Z Force 0.60
F42 N26 LC3 - wind and prestress GCS Y Force -0.72
F43 N26 LC3 - wind and prestress GCS X Force -0.77
F46 N27 LC3 - wind and prestress GCS Z Force -1.16
F47 N29 LC3 - wind and prestress GCS Z Force 0.38
F48 N29 LC3 - wind and prestress GCS Y Force 1.22
F49 N29 LC3 - wind and prestress GCS X Force 0.80
F50 N31 LC3 - wind and prestress GCS Z Force 0.38
F51 N31 LC3 - wind and prestress GCS Y Force 1.23
F52 N31 LC3 - wind and prestress GCS X Force -0.81

0.000Length1.0000.00TrapezGCSwind and prestress
Force Y 0.00 0.000 Rela From start 0.000
GCS Trapez 0.30 0.500 Length 0.000wind and prestress
Force Y -0.15 0.000From startRela0.000
GCS Uniformwind and prestress 0.000Length1.000

0.000 Rela From start 0.0000.10ZForce
Length 0.0001.000wind and prestress UniformS

Y 0.15
wind and prestress Uniform

0.38ForceZGCSLC3 - wind and prestress
0.80ForceXGCSLC3 - wind and prestress
1.22ForceYGCSLC3 - wind and prestress
0.38ForceZGCSLC3 - wind and prestress

-1.16ForceZGCSLC3 - wind and prestress
-0.ForceXGCSLC3 - wind and prestress

ForceXGCSLC3 - wind and prestress 1
.77ForceXGCSLC3 - wind and prestress

0.000000000000000 888888888888888Foroo ceXXXXXXXXXXXXXXXXXGCSSSSSSSSSSLLLLC3 - wind and prprppp esesesesesesesesesesssesstressssssssssssss
-0ForceYGCSLLLLC33 -- -- www wwiininninininindddd d annanananndddd d pprprprpreseseseesesesesesesseee tress
-0ForYGCSLLLC33C33 --- wwind and prestress
111111.23YYYYYYYYGCGCSLLCLCLC3 3 3 --- wwind andd prreststttttttttttttrereeereeeeeerr ssssssssssssss
1111.222ccccccceeYGCGCCSLLLC3 --- wwind andd prreststsssssss reeeeeeeeeessssssssssssssss
000000000000.6666666.66666660000000FooooooorrrrcrcrcrrrrceeeeeeeeeeZZZZZGCGCGCGCCGCGCGCCGCGCGCGCGCGGGCG SSSSSSSSSSSLLLCLC33 3 --- wwind andddddndd prer stststttrerereeererereeeeererereeessssssssssssssssssssssssssss
0.600ForcrcrcrccrccrcrcrceeeeGCSLCLLLC33 3  --- wwwwiw nd aaaaaaaaaaandndnd pppp prererererestsssssss ress
0.38FoZGCSLCLCLCLCLC3333 - wiwiwwindndndndnddndndndndndd aaaaaaaaaaandndndndnddndndndn  prestress
0.38ceZGCSLC3 -  wiwiwiwiwiwiiw ndndndndndndn  and p p pppppprererererererererestststststststststssts rerrererererereressss

Value - F
[kN]
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0.000
1.000

0.15Y
iform

Force
GCSwind and prestress
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-0.72ForceYGCSLC3 - wind and prestress
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-0.81ForceXGCSLC3 - wind and prestress
1.23ForceYGCSLC3 - wind and prestress

-0.77ForceXGCSLC3 - wind and prestress
-0.72ForceYGCSLC3 - wind and prestress
0.60ForceZ
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Name Node Load case System Dir Type Value - F
[kN]

F53 N33 LC3 - wind and prestress GCS Z Force 0.60
F54 N33 LC3 - wind and prestress GCS Y Force -0.72
F55 N33 LC3 - wind and prestress GCS X Force 0.77
F56 N35 LC3 - wind and prestress GCS Z Force 0.60
F57 N35 LC3 - wind and prestress GCS Y Force -0.72
F58 N35 LC3 - wind and prestress GCS X Force -0.77
F61 N36 LC3 - wind and prestress GCS Z Force -1.16

9.3.3. Load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -2.50
F29 N18 LC4 - equivalent load GCS Z Force -2.50
F44 N27 LC4 - equivalent load GCS Z Force -2.50
F59 N36 LC4 - equivalent load GCS Z Force -2.50

X

Y
Z

aseeees - LCLCLC444
Duration Master lloadLoadGrGG oupAAActtiion typecripttiion

c
Load typeSpec

lent load Variable LG3 Short None
Staticard

force in node
Load case Systeme Value - FTypeDir

[kN]
LC4 - equivalent load -2.50ForceZGCS
LC4 - equivalent load GCS Z Force -2.50
LC4 - equivalent load

-2.50ForceZGCSLC4 - equivalent load
-2.50ForceZGCS

oaddMaster loMMMaste
casecase



9.4.2. Load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.52 -1.53 -0.84 0.00 0.00 0.00
Sn2/N3 ST1 0.39 -1.57 -1.39 0.00 0.00 0.00
Sn3/N7 ST1 0.33 -0.80 -0.07 0.00 0.00 0.00
Sn4/N5 ST1 0.48 -0.73 0.41 0.00 0.00 0.00
Sn5/N10 ST1 0.52 -0.66 -0.59 0.00 0.00 0.00
Sn6/N12 ST1 0.37 -0.69 -1.13 0.00 0.00 0.00
Sn7/N14 ST1 0.49 -0.77 0.16 0.00 0.00 0.00
Sn8/N16 ST1 0.34 -0.80 -0.33 0.00 0.00 0.00
Sn9/N19 ST1 -0.39 -1.58 -1.39 0.00 0.00 0.00
Sn10/N21 ST1 -0.52 -1.51 -0.85 0.00 0.00 0.00
Sn11/N23 ST1 -0.31 -0.79 -0.07 0.00 0.00 0.00
Sn12/N25 ST1 -0.47 -0.75 0.41 0.00 0.00 0.00
Sn13/N28 ST1 -0.37 -0.69 -1.13 0.00 0.00 0.00
Sn14/N30 ST1 -0.52 -0.66 -0.60 0.00 0.00 0.00
Sn15/N32 ST1 -0.33 -0.80 -0.33 0.00 0.00 0.00
Sn16/N34 ST1 -0.48 -0.77 0.16 0.00 0.00 0.00

X

Y
Z

near combinationssss

ions
ation, Extreme : No

nations : ST1

-1.13-0.690.371
0.000.000.00-0.59-0.660.521
0.000.000.000.41-0.730.481
0.000.000.00-0.07-0.800.331
0.000.000.00-1.39-1.570.391
0.000.000.00-0.84-1.530.521

Mz
[kNm]

My
[kNm]

Mx
[kNm]

Rz
[kN]

Ry
[kN]

Rx
[kN]

ase

1.20LCLCLCLCLCLCC3 33333 - wiwiwiwwiwwindndndnddd aa andnddnddnd pprestrererreererererresssssssssssss
1.00LC2 - membraaneneeeeee s   elf weweweweweweweweweweweweweweweew ight
1.00LLLC1CC1C1C1C1C11C1 -   ss sss selelelelf ff wewweweweeigigigigghththththttthttttthte
1111.33555555555555LCLCLCLCC4444 - equivalelelennnnntnnn  loaaaaaaaaadddddddddd
1111.33335333333333333LCCCCL 2222 - membrrrannnnne ssssssssssselelllllleelllllf fff f fff wewewewewewewwweigghtt
1.1111111111111111 33335LLCC1CC1 - self weeeiggghtte

1.0
1.5555000

LLLLLLC1C1C1C1C1C1 - selellelf fff f wewewewewewewewewewwwew igigigigigigigigighthhhththtthhth
LCLCCCCCC2 2 222 2 222 2 ------ -- mmmmemmmm mbrane self weight
LCLCCCL 333 - windddddddd aaaaa aandndddddnddddd ppp prrrerrrr ststtststsssttststsstststss rerererererererereerereereess

te

Coeff
[-]

Loadddd c c c ccasasaasseeeese

0.000.00-0.33-0.800.341
0.000.000.000.16-0.770.491
0.000.000.00

0.00

eff.ff.

1.001.00
1.00.00

0000

C
[-]

ss



12. Reactions; Rx, Ry, Rz

X

Y
Z



1. Geometry 4x4 m 4x

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 3.900 0.000 0.000
N4 3.900 0.000 2.300
N5 0.000 3.900 0.000
N6 0.000 3.900 2.300
N7 3.900 3.900 0.000
N8 3.900 3.900 2.300
N9 1.950 1.950 3.100
N10 0.000 4.000 0.000
N11 0.000 4.000 2.300
N12 3.900 4.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N13 3.900 4.000 2.300
N14 0.000 7.900 0.000
N15 0.000 7.900 2.300
N16 3.900 7.900 0.000
N17 3.900 7.900 2.300
N18 1.950 5.950 3.100
N19 4.000 0.000 0.000
N20 4.000 0.000 2.300
N21 7.900 0.000 0.000
N22 7.900 0.000 2.300
N23 4.000 3.900 0.000
N24 4.000 3.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N25 7.900 3.900 0.000
N26 7.900 3.900 2.300
N27 5.950 1.950 3.100
N28 4.000 4.000 0.000
N29 4.000 4.000 2.300
N30 7.900 4.000 0.000
N31 7.900 4.000 2.300
N32 4.000 7.900 0.000
N33 4.000 7.900 2.300
N34 7.900 7.900 0.000
N35 7.900 7.900 2.300
N36 5.950 5.950 3.100

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N9 N6 beam (80)
B14 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N10 N11 column (100)

General cross-section
B15 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N12 N13 column (100)

General cross-section
B16 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N14 N15 column (100)

General cross-section

X

Y
Z

EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N4N32.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

olumn (100)N2N12.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

TypeEnd nodeBeg. nodeLength
[m]

MaterialrossSection

CoCoCoCoCooooro d ZCoord Yd X
[m[m[m[m[m[m[m[mm]]]]]]]][[[[m]m]m]m]m]m]

0.0000000.0.0.00.0.0000000000000000000000000000000
2.2222222 3000.00000000000000000
0.0.0.0.000...00000000000000000000000000 00000000000000000.0000000090000

0.000 22.222222222 3033033303033030000000000000000900
3.900 00.0.0000000.0000000000000000000000000000000
3.900 2.30000000000000000000000000
3333333 99.9.9.9000000000 0000.00000 000900000
3.900 22222.222222 300000000000000090000
1.950 3.100950
4.000 0.000000
4.000 2.300000
4.000 0.000900

me Coord X Coord Y Coord Z
[m] [m] [m]

N13 3. 4.000 2.300
N14 0.000000000000000000 7.900 0.000
N1NN1NNNN1N1N1N11N11115555555 0.000000000000000000000 7.90909009000900090909999 000000000000 222222222222.3.333.3.3.30000000000000000000000
N111111166666666 0000000000 9999099 0000 000000000000 0.0.000000000000
N11177 33333333 777777777 000000 222222222222.3333333333333330000000000000000000
N18 1.95 5.950 3.100
N19 0.0000.0004.000

0000000000000000000004.0000000000000N2N2NN2NN2NNN2NNN2NN 00000000
0.0000.0007.900N21
2.3000.07.900N22
0.0003.9004.000N23
2.3003.9004.000N24

Coord YCoord XName
[m][m]

3.9007.900N25
3..9099999999 07.900N26

N222222222277777777777 5555555555555.9... 5000000 1.950
N22NN2NNNN 8888888888 44444444.00000000000000 44.000
N2222222229999999999 44444444444444444 0000000.0.0.0.000000000000 4.4...44.0000000000000
N3000 77.999999900 4.0000000000

4.0007.900N31
7.7777777777777777777 9004.000000000000000000000000000000N32

N33 4.000 7.900
N34 7.900

rs

5.9505.950N36
7.9007.900N35
7.900

b (80)N4N23 900EN AW 6082 (EP/O EP/H ET) T6 (0 5)4 b it

column (100)N8N72.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N6N52.300

Coord XCoord
[m][m]

3.9003.900
00000000000000000000

77777777777777
7777.77 9990999777...77 999999099
7.777777777 999909999 000077777 9999999099

95000
0.00.0.00000
2222222222222222222.3.3.333.3.3.3.3.333.33333000000000000000002222222.3.3000
0.0000 0000
2 0000

0000 N

d nodnod

N36N3

colucolu

ee

NamNaN

1313

0000000.00000.0.0
3333333333.99999999999900000000000003.9990
3.9.999000000000003.9.9000000000

95099505
0.00
0.000.0
0.0000.000
0.000.000

000000
2.302.



Name CrossSection Material Length Beg. node End node Type
[m]

B17 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N16 N17 column (100)
General cross-section

B18 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N11 N13 beam (80)
General cross-section

B19 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N13 N17 beam (80)
General cross-section

B20 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N11 N15 beam (80)
General cross-section

B21 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N15 N17 beam (80)
General cross-section

B22 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N11 N18 beam (80)
B23 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N13 N18 beam (80)
B24 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N18 N17 beam (80)
B25 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N18 N15 beam (80)
B26 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N19 N20 column (100)

General cross-section
B27 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N21 N22 column (100)

General cross-section
B28 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N23 N24 column (100)

General cross-section
B29 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N25 N26 column (100)

General cross-section
B30 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N20 N22 beam (80)

General cross-section
B31 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N22 N26 beam (80)

General cross-section
B32 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N20 N24 beam (80)

General cross-section
B33 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N24 N26 beam (80)

General cross-section
B34 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N20 N27 beam (80)
B35 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N22 N27 beam (80)
B36 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N27 N26 beam (80)
B37 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N27 N24 beam (80)
B38 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N28 N29 column (100)

General cross-section
B39 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N30 N31 column (100)

General cross-section
B40 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N32 N33 column (100)

General cross-section
B41 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N34 N35 column (100)

General cross-section
B42 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N29 N31 beam (80)

General cross-section
B43 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N31 N35 beam (80)

General cross-section
B44 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N29 N33 beam (80)

General cross-section
B45 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 3.900 N33 N35 beam (80)

General cross-section
B46 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N29 N36 beam (80)
B47 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N31 N36 beam (80)
B48 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N36 N35 beam (80)
B49 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.871 N36 N33 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free
Sn5 N10 GCS Standard Rigid Rigid Rigid Free Free Free
Sn6 N12 GCS Standard Rigid Rigid Rigid Free Free Free
Sn7 N14 GCS Standard Rigid Rigid Rigid Free Free Free
Sn8 N16 GCS Standard Rigid Rigid Rigid Free Free Free
Sn9 N19 GCS Standard Rigid Rigid Rigid Free Free Free
Sn10 N21 GCS Standard Rigid Rigid Rigid Free Free Free
Sn11 N23 GCS Standard Rigid Rigid Rigid Free Free Free
Sn12 N25 GCS Standard Rigid Rigid Rigid Free Free Free
Sn13 N28 GCS Standard Rigid Rigid Rigid Free Free Free
Sn14 N30 GCS Standard Rigid Rigid Rigid Free Free Free
Sn15 N32 GCS Standard Rigid Rigid Rigid Free Free Free
Sn16 N34 GCS Standard Rigid Rigid Rigid Free Free Free

column (100)N22N212.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N24N232.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N26N252.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N22N203.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N223.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N24N203.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N243.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N27N202.871EN-AWAWAWAWWW 66666600000000000 EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N27N222.871EEEEEENNNNN-N AW 6666000000000000000005A5A5A55A5A5A5A5A EP/H,ET) T6 (0-5)CFRHS40X40X2222
beam (80)N26N272.871EEEEEN-N-N-N-N-N-NNN AWAWAWAWAWAWAWAWAWAA 6666 6005A (EP/H,ET) T6 (0-5)CFRHS404040404040X4X4X4X4X44X4X 0X0X0X0X0X00 2
beam (80)N24N272.871EN-AW 6005A (EP/H,ET) T6 (0-5)CFRRRRRHSHSHHSH 40X4X4X4X4444440X0X0X0X0X0X0X0X0X0X2222222222

EEEN-N-N-AWAAAA  6082 (EP/O,EPEEEEEPEE EET)T)TT))T)T)))T)))) T6 (0(((0(((0(0(0-5----- ).4 bbbbuiuiteteteteennnn -
al ccrccrosossss--sssection

supports

beam (80)N35N362.871EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N36N312.871EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
eam (80)N36N292.871EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

beam (80)N35N333.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)NN293.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N3513.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N31N29EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

0
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5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free
H4 B13 Both Rigid Rigid Rigid Rigid Free Free
H5 B22 Both Rigid Rigid Rigid Rigid Free Free
H6 B23 Both Rigid Rigid Rigid Rigid Free Free
H7 B24 Both Rigid Rigid Rigid Rigid Free Free
H8 B25 Both Rigid Rigid Rigid Rigid Free Free
H9 B34 Both Rigid Rigid Rigid Rigid Free Free
H10 B35 Both Rigid Rigid Rigid Rigid Free Free
H11 B36 Both Rigid Rigid Rigid Rigid Free Free
H12 B37 Both Rigid Rigid Rigid Rigid Free Free
H13 B46 Both Rigid Rigid Rigid Rigid Free Free
H14 B47 Both Rigid Rigid Rigid Rigid Free Free
H15 B48 Both Rigid Rigid Rigid Rigid Free Free
H16 B49 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.250 From end 1
SB2 B2 Abso 0.250 From end 1
SB3 B5 Abso 0.250 From end 1
SB4 B4 Abso 0.250 From end 1
SB5 B6 Abso 0.200 From end 1
SB6 B7 Abso 0.200 From end 1
SB7 B9 Abso 0.200 From end 1
SB8 B8 Abso 0.200 From end 1
SB9 B6 Abso 0.200 From start 1
SB10 B7 Abso 0.200 From start 1
SB11 B9 Abso 0.200 From start 1
SB12 B8 Abso 0.200 From start 1
SB13 B10 Abso 0.200 From start 1
SB14 B11 Abso 0.200 From start 1
SB15 B12 Abso 0.200 From end 1
SB16 B13 Abso 0.200 From end 1
SB17 B14 Abso 0.250 From end 1
SB18 B15 Abso 0.250 From end 1
SB19 B16 Abso 0.250 From end 1
SB20 B17 Abso 0.250 From end 1
SB21 B18 Abso 0.200 From end 1
SB22 B18 Abso 0.200 From start 1
SB23 B19 Abso 0.200 From end 1
SB24 B19 Abso 0.200 From start 1
SB25 B20 Abso 0.200 From end 1
SB26 B20 Abso 0.200 From start 1
SB27 B21 Abso 0.200 From end 1
SB28 B21 Abso 0.200 From start 1
SB29 B22 Abso 0.200 From start 1
SB30 B23 Abso 0.200 From start 1
SB31 B24 Abso 0.200 From end 1
SB32 B25 Abso 0.200 From end 1
SB33 B26 Abso 0.250 From end 1
SB34 B27 Abso 0.250 From end 1
SB35 B28 Abso 0.250 From end 1
SB36 B29 Abso 0.250 From end 1
SB37 B30 Abso 0.200 From end 1
SB38 B30 Abso 0.200 From start 1
SB39 B31 Abso 0.200 From end 1
SB40 B31 Abso 0.200 From start 1
SB41 B32 Abso 0.200 From end 1
SB42 B32 Abso 0.200 From start 1
SB43 B33 Abso 0.200 From end 1
SB44 B33 Abso 0.200 From start 1
SB45 B34 Abso 0.200 From start 1
SB46 B35 Abso 0.200 From start 1
SB47 B36 Abso 0.200 From end 1
SB48 B37 Abso 0.200 From end 1
SB49 B38 Abso 0.250 From end 1
SB50 B39 Abso 0.250 From end 1
SB51 B40 Abso 0.250 From end 1
SB52 B41 Abso 0.250 From end 1
SB53 B42 Abso 0.200 From end 1
SB54 B42 Abso 0.200 From start 1

FreeFreeRigidRigidRigidRigidBoth

 on beam
Coor Pos x Orig Rep (n)ber

[m]
Abso 0.25 rom end 1
Abso 0.250 m end 1
Abso 0.250 From end 1
A From end0.250bso 1
A From en0.200bso 1
A From end0.200bso 1
Abso 0.200 From end 1
Abso 0.200 From end 1
A 0.200 FrFrFrFrrromomomomomom sss sbso

From end0.250Abso
1From end0.250Abso
1From end0.250Abso
1From end0.200Abso
1From end0.200Abso
1From start0.200Abso
1From start0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From end0.250Abso
1Fromommmmmmmmmmmmm  e nd000.22.22.2505000050050050AAAbsbbsbsbsooo
1From end000000 222.2.225050505000050000AAAAAAAAbbsbsbbsbbsbsoooo
1From end0.250AAAAbbssbb o
1FrFFrFrFrFrFrFFFFFF omomomooomomomomm ennnd0..20000AAAAbbsso
1Frrrrrrrromommmommommmomomm eeeeeeeeeeennnd0..20000AAAbbsso
1FrFrFrFrFrFrFrFrFrFrFFFF omommmmommmmmmm s taaaaaaaatat ttttttttrttrrrt00.2. 0000000AAAbbsso
11111From start000 22.2000000AAAAAA sbsbsbsbbso
1From start00000000000.200Abssooooo
1FrFFrFrFrFrFrFrFrom start0.2222000000000000000000AAAbsbsbsbsbsbsooooooooo

Frommomomm ss ss ssssstatatatatatatatata00000.2.2.22.2.2000000000000Abso

Abso
1From end0.250Abso
1
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2500 FromFro
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endnd

dd
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Name Member Coor Pos x Orig Rep (n)
[m]

SB55 B43 Abso 0.200 From end 1
SB56 B43 Abso 0.200 From start 1
SB57 B44 Abso 0.200 From end 1
SB58 B44 Abso 0.200 From start 1
SB59 B45 Abso 0.200 From end 1
SB60 B45 Abso 0.200 From start 1
SB61 B46 Abso 0.200 From start 1
SB62 B47 Abso 0.200 From start 1
SB63 B48 Abso 0.200 From end 1
SB64 B49 Abso 0.200 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0
Picture

CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07

z

 y

0.002.6923e+04
0.37.0000e+042700.0P/O,EP/H,ET) T6 (0-5

26
115.00.002.6923e+04
215.00.37.0000e+042700.0EP/H,ET) T6 (0-5)

n-value for plastic analysis (np)

0.2% proof strength (fo,haz)
[MPa]

�
[m/mK]

Gmod

[MPa]
Type

z

 y 

0
1.1280e-07

0
8.88e+02
8.88e+02

4.1300e-06
3.4700e-06

15
6.944444444444400000000 e-0888

0.00000000
20

1.533535353353535353353535353535530000000000 e-01010000000
1.11111111111 464464464644444646464644666757777 e--0
22.949999949499949 00000

cold fofoformrmrmededed
5)EN-N-N-NNNN AWAWAWAWAWAWAWAWAWAWWWW 66666666660000000000 5A (EP/H,ET) T

ThThThThTTThThT ininininin-walleeeedddd
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z.- [Nm]
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[m3]
]
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m2/m///m]]

20
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32
125.0
250.0

0
1.7067e-11

0
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IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis
iy Radius of gyration about the

principal y-axis

Explanations of symbols
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

It Torsional constant
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1

Name Description Action type LoadGroup Direction
Spec Load type

LC1 self weight Permanent LG1 -Z
Self weight

ZLCS

 YLCS
z y

ases
ases - LC1

�ydius of gyration about the
ncipal y-axis

Warping constantIw

cond moment of area about the
ncipal z-axis
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e in prin
m the

Shear center coord
z-direction measured
centroid

dz
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tem

oordinate in principal
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tem
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9.1.1. load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF45 B8 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF73 B18 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF78 B19 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF83 B20 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF88 B21 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF108 B30 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF113 B31 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF118 B32 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF123 B33 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF143 B42 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF148 B43 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF153 B44 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF158 B45 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
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9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.07
F30 N18 LC2 - membrane self weight GCS Z Force -0.07
F45 N27 LC2 - membrane self weight GCS Z Force -0.07
F60 N36 LC2 - membrane self weight GCS Z Force -0.07

9.2.3. load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m] [m]
LF17 B1 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF18 B2 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF23 B1 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF24 B4 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF25 B8 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.25 0.500 Length 0.000
LF26 B7 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF27 B6 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.65 0.500 Length 0.000
LF29 B7 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF31 B8 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF32 B6 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF33 B8 Force X -0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF36 B6 Force Y 0.65 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF39 B9 Force Y -0.15 0.000 Rela From start 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF40 B8 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF41 B9 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF46 B1 Force Y 0.50 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF47 B2 Force Y 0.50 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF50 B1 Force X -0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF51 B4 Force X -0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF55 B14 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF57 B14 Force X -0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF62 B16 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF63 B16 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.25 1.950 Length 0.000
LF64 B16 Force Y 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF65 B16 Force X -0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF66 B17 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF68 B17 Force Y 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF71 B18 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF74 B19 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF75 B19 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF79 B20 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.25 0.500 Length 0.000
LF80 B20 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF81 B20 Force X -0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF82 B20 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF84 B21 Force Y 0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF85 B21 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000
LF86 B21 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF87 B21 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF89 B26 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF91 B26 Force Y 0.50 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF93 B27 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.50 1.950 Length 0.000
LF94 B27 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF95 B27 Force Y 0.50 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF96 B27 Force X 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF102 B29 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF104 B29 Force X 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF105 B30 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.65 0.500 Length 0.000
LF106 B30 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF107 B30 Force Y 0.65 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF109 B31 Force X -0.10 0.000 Rela From start 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF110 B31 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF111 B31 Force X 0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF112 B31 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000
LF115 B32 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF117 B32 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF121 B33 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF122 B33 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF129 B39 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF131 B39 Force X 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF132 B40 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF134 B40 Force Y 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF136 B41 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF137 B41 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.25 1.950 Length 0.000
LF138 B41 Force Y 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF139 B41 Force X 0.25 1.950 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF141 B42 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF144 B43 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF145 B43 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF146 B43 Force X 0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF147 B43 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000
LF150 B44 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF152 B44 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF154 B45 Force Y 0.25 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF155 B45 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.25 0.500 Length 0.000
LF156 B45 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF157 B45 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF159 B42 Force Y 0.15 0.000 Rela From end 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF160 B18 Force Y 0.15 0.000 Rela From end 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.24
F5 N2 LC3 - wind and prestress GCS Z Force 0.24
F6 N8 LC3 - wind and prestress GCS Z Force 0.38
F7 N6 LC3 - wind and prestress GCS Z Force 0.38
F8 N2 LC3 - wind and prestress GCS Y Force 0.78
F9 N4 LC3 - wind and prestress GCS Y Force 0.79
F10 N6 LC3 - wind and prestress GCS Y Force -0.46
F11 N8 LC3 - wind and prestress GCS Y Force -0.46
F12 N2 LC3 - wind and prestress GCS X Force 0.51
F13 N6 LC3 - wind and prestress GCS X Force 0.49
F14 N4 LC3 - wind and prestress GCS X Force -0.52
F15 N8 LC3 - wind and prestress GCS X Force -0.49
F16 N9 LC3 - wind and prestress GCS Z Force -0.74

0.000Length1.000UniformGCSwind and prestress
Force X 0.00 0.000 Abso From end 0.000
GCS Trapez 0.25 1.950 Length 0.000wind and prestress
Force X 0.25 1.950 Abso From end 0.000
GCS Uniform 2.300 Length 0.000wind and prestress
Force Y 0.00 0.000 Abso From end 0.000

S Trapez 0.25 1.950 Length 0.000wind and prestress
F Y 0.25 1.950 Abso From end 0.000
GCS Uniform 2.300 Length 0.000wind and prestress
Force Y 0.00 0.000 Abso From end 0.000
GCS apez 0.25 1.950 Length 0.000wind and prestress
Force X 0.00 0.000 Abso From end 0.000
GCS Trapez 0.25 1.950 Length 0.000wind and prestress
Force Y 0.25 1.950 Abso From end 0.000
GCGCGCGCSSSSSS niform 2.300 Lengthwind and prestress 0.000

1.9500.25Forceeee A 0.000From endbso
wind andndndndndnd ppppppprerrerererer stressssssss 0.000Length2.300UniformGCGCGCGCGCGCGCGCGCCSSSSSSSSSS

0.000From startRela0.0000.10ZForce
windndndnd a aa andndndndndndddd prestttrererereressssssssss 0.000Length1..0000000000000000UniformrmmrmmmmrmrmrmrmmmmmGCGGGG S

0.0000000000000000000 00000000FrrFrFrFrrrFrrrrFFFFFF omomomomomommomomomooom ss sss s ssssssssstartrtrtrtttrtrrrrtttReReReReRRReReRReRReReReReelalaalalalalaaaaalalall0000000000000..00000000000000.10XXXXXXXXXXXooFoFoFoFooooooooooorrcrcrrceeeeeeeeeeeeee
winnndn  andndnndd prestressss 0..00000Leeeneeene gggtgg hhhhhhh1..0000000000000Unnninn ffoffformrrmmmGCGCGCGCGCGGCGGCGCG SSSSSSSSS

0000000000.00000FFFFFFFFFrorororororooorrrrr mmmm mmmmmmm stststststtststssss artRRRRRRRRRRRRRReleleleeleleleleellaaaaaa0..0000000000000000000000.111111111ZFoFoFoFoFoFoFooooooooorcccccccceeeeee
0.000windndn  aaaandndnnddd ppprestress Length1.000UniformGCS

FFFFFFoFFFFFFF rce X 0.25 0.500 Rela From start 0.000
GGGGGGGCGGGGGGGG S TTTTTTTTrararararaararrapez .00 1 Lengthhhhhhh 0.0000000000000000000 000000000windndndnddndnd aa aandnddndd p p pprereereststsststrerreresssssss
Force X 0. 0.00 Rela From start 0.000
GCS Trapez 0.25 .500 Lengthwind and prestress 0.000

0.000From startRela0.0000.10ZForce
0.000wind and prestress Length1.UniformGCS

Force X 0.10 0.00 la  start
wind and prestress GCS Uniform 1.000 th

From startRela
Length

0.000
1.000

0.10Z
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Force
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0.000

From startRela
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0.00
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Y
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1.000

0.25
0.00
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Force
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0.000
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Force
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0.000
0.000

0.000
0 000
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XX
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Name Node Load case System Dir Type Value - F
[kN]

F17 N11 LC3 - wind and prestress GCS Z Force 0.24
F18 N11 LC3 - wind and prestress GCS Y Force 0.78
F19 N11 LC3 - wind and prestress GCS X Force 0.51
F20 N13 LC3 - wind and prestress GCS Z Force 0.24
F21 N13 LC3 - wind and prestress GCS Y Force 0.79
F22 N13 LC3 - wind and prestress GCS X Force -0.52
F23 N15 LC3 - wind and prestress GCS Z Force 0.38
F24 N15 LC3 - wind and prestress GCS Y Force -0.46
F25 N15 LC3 - wind and prestress GCS X Force 0.49
F26 N17 LC3 - wind and prestress GCS Z Force 0.38
F27 N17 LC3 - wind and prestress GCS Y Force -0.46
F28 N17 LC3 - wind and prestress GCS X Force -0.49
F31 N18 LC3 - wind and prestress GCS Z Force -0.74
F32 N20 LC3 - wind and prestress GCS Z Force 0.24
F33 N20 LC3 - wind and prestress GCS Y Force 0.78
F34 N20 LC3 - wind and prestress GCS X Force 0.51
F35 N22 LC3 - wind and prestress GCS Z Force 0.24
F36 N22 LC3 - wind and prestress GCS Y Force 0.79
F37 N22 LC3 - wind and prestress GCS X Force -0.52
F38 N24 LC3 - wind and prestress GCS Z Force 0.38
F39 N24 LC3 - wind and prestress GCS Y Force -0.46
F40 N24 LC3 - wind and prestress GCS X Force 0.49
F41 N26 LC3 - wind and prestress GCS Z Force 0.38
F42 N26 LC3 - wind and prestress GCS Y Force -0.46
F43 N26 LC3 - wind and prestress GCS X Force -0.49
F46 N27 LC3 - wind and prestress GCS Z Force -0.74
F47 N29 LC3 - wind and prestress GCS Z Force 0.24
F48 N29 LC3 - wind and prestress GCS Y Force 0.78
F49 N29 LC3 - wind and prestress GCS X Force 0.51
F50 N31 LC3 - wind and prestress GCS Z Force 0.24
F51 N31 LC3 - wind and prestress GCS Y Force 0.79
F52 N31 LC3 - wind and prestress GCS X Force -0.52
F53 N33 LC3 - wind and prestress GCS Z Force 0.38
F54 N33 LC3 - wind and prestress GCS Y Force -0.46
F55 N33 LC3 - wind and prestress GCS X Force 0.49
F56 N35 LC3 - wind and prestress GCS Z Force 0.38
F57 N35 LC3 - wind and prestress GCS Y Force -0.46
F58 N35 LC3 - wind and prestress GCS X Force -0.49
F61 N36 LC3 - wind and prestress GCS Z Force -0.74

9.3.3. load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None

X

Y
Z

0.24ForceZGCSLC3 - wind and prestress
GCSLC3 - wind and prestress Y 0.79Force

-0.52ForceXGCSLC3 - wind and prestress
0.38ForceZGCSLC3 - wind and prestress

GCSLC3 - wind and prestress Y -0.46Force
0.49ForceXGCSLC3 - wind and prestress

Z Force 0.38GCSLC3 - wind and prestress
LC3 - wind and prestress GCS Y Force -0.46
LC3 - wind and prestre GCS X Force -0.49
LC3 - wind and prestress GCS Z Force -0.74
LC3 - wind and prestress GCS Z Force 0.24
LC3 - wind and prestress GCS Y Force 0.78

0.51ForceXGCSLC3 - wind and prestress
0.24ForceGCSLC3 - wind and prestress

LC3 - wind and preststttrerererereesssssssssss Force 0.79
LC3 - wind andndndndndnd pppppprerererer stressssssss GCGGGGGGGG X orce -0.52

GCS Z e 0.38LC3 -  wiwiwiwiwiwiiw ndndndndndndnnn  anddd p p ppppppprerererererererereestststsststststststsstrerererrerereress

pictttttttururrreeee

GCSLCLCL 3 3 3 3 --- wwind and pprestress
-0000.0 4999FXXXXXXXXXXXGCGGCCSLLCLCLC3 3 3 --- wwind andd p pppresttttttttttrererererrrrrrrrr ssssssssssssssss
-0000.466cccccceYGCGGCCSLLLCL 3 --- wwind andd ppressstsssssss reeeeeeeessssssssssssssssss
000000000000 333333.333338888888FooooooooorcrcrcrceeeeeeeeeeZZZZGCCGCGCGCCGCGCGCCGCCGCCCCGCGG SSSSSSSSSSSLLLCLC3 3 --- wwind a ddddndd pprestttttttttrererereerererererrrrr sssssssssss
0.49999Forcrcrcrcrccrcrcrrcrcrr eeeeeeeeeeGCSLCLCLLC33 3  --- wwwwind aaaaaaaaaaandndnd pppp prererererestsssssss ress

-0.46FoGCSLCLCLCLCLC33 3 - wiwiwiwindndndndndndndndnd aaaaaaaaaanddndndndndndndnddd prestress

-0ForcZ

estrstr
prestressrestres

estressstress
tressress G

sss G

rccccccccercrccccc
ForceForce

GCS
GCSGCS
GCSGCS

XSS
ZZ
YY F
XX ForcFo

ForceForc

-000-
--

e

-0.7400.744
.499

ZZZZZZZZ
XX
YY
Z

GCSGCGCS
GCGCGCCCCGCGCGCCGCCGCGCGCCSSGCGCGCCCCCGCGGCSS
GCGCGCGCGCCCGCGCGCGCCCSSSSSSCCCCCCCCSSSSS

CSCS

orceorce
FoooooooorceFoooorrrcee
FoFoFoFoFoFoFoFooFFFoF rcrcrccccrccrccceFFFoFoFoF r
FooooFoFooo



Name Description Action type LoadGroup Duration Master load
case

Spec Load type
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -1.60
F29 N18 LC4 - equivalent load GCS Z Force -1.60
F44 N27 LC4 - equivalent load GCS Z Force -1.60
F59 N36 LC4 - equivalent load GCS Z Force -1.60

9.4.2. load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.45 -1.20 -0.69 0.00 0.00 0.00
Sn2/N3 ST1 0.28 -1.23 -1.21 0.00 0.00 0.00
Sn3/N7 ST1 0.24 -0.58 0.06 0.00 0.00 0.00
Sn4/N5 ST1 0.42 -0.54 0.52 0.00 0.00 0.00
Sn5/N10 ST1 0.45 -0.45 -0.45 0.00 0.00 0.00
Sn6/N12 ST1 0.27 -0.47 -0.96 0.00 0.00 0.00
Sn7/N14 ST1 0.43 -0.61 0.28 0.00 0.00 0.00
Sn8/N16 ST1 0.25 -0.63 -0.19 0.00 0.00 0.00
Sn9/N19 ST1 -0.27 -1.23 -1.20 0.00 0.00 0.00
Sn10/N21 ST1 -0.45 -1.19 -0.70 0.00 0.00 0.00
Sn11/N23 ST1 -0.23 -0.58 0.06 0.00 0.00 0.00
Sn12/N25 ST1 -0.41 -0.55 0.52 0.00 0.00 0.00

X

Y
Z

near combinations
e Coeff.Load cases

[-]
te LC1 - self weight

LC2 - membrane self weight
LC3 - wind and prestress

ions

LC1 - self weight
LC2 - membrane self weight
LC3 - wind and prestress

te

1.35
1.35
1.35

LC1 - self weight
LC2 - membrane self weight
LC4 - equivalent load

te

1.00
1.00
1.50

1.00
1.00
1.20



Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn13/N28 ST1 -0.26 -0.47 -0.95 0.00 0.00 0.00
Sn14/N30 ST1 -0.44 -0.45 -0.46 0.00 0.00 0.00
Sn15/N32 ST1 -0.24 -0.63 -0.18 0.00 0.00 0.00
Sn16/N34 ST1 -0.42 -0.61 0.28 0.00 0.00 0.00

12. Reactions; Rx, Ry, Rz

X

Y
Z



1. Geometry 3x3 m 4x

2. Nodes
Name Coord X Coord Y Coord Z

[m] [m] [m]
N1 0.000 0.000 0.000
N2 0.000 0.000 2.300
N3 2.900 0.000 0.000
N4 2.900 0.000 2.300
N5 0.000 2.900 0.000
N6 0.000 2.900 2.300
N7 2.900 2.900 0.000
N8 2.900 2.900 2.300
N9 1.450 1.450 2.850
N10 0.000 3.000 0.000
N11 0.000 3.000 2.300
N12 2.900 3.000 0.000

Name Coord X Coord Y Coord Z
[m] [m] [m]

N13 2.900 3.000 2.300
N14 0.000 5.900 0.000
N15 0.000 5.900 2.300
N16 2.900 5.900 0.000
N17 2.900 5.900 2.300
N18 1.450 4.450 2.850
N19 3.000 0.000 0.000
N20 3.000 0.000 2.300
N21 5.900 0.000 0.000
N22 5.900 0.000 2.300
N23 3.000 2.900 0.000
N24 3.000 2.900 2.300

Name Coord X Coord Y Coord Z
[m] [m] [m]

N25 5.900 2.900 0.000
N26 5.900 2.900 2.300
N27 4.450 1.450 2.850
N28 3.000 3.000 0.000
N29 3.000 3.000 2.300
N30 5.900 3.000 0.000
N31 5.900 3.000 2.300
N32 3.000 5.900 0.000
N33 3.000 5.900 2.300
N34 5.900 5.900 0.000
N35 5.900 5.900 2.300
N36 4.450 4.450 2.850

3. Members
Name CrossSection Material Length Beg. node End node Type

[m]
B1 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N1 N2 column (100)

General cross-section
B2 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N3 N4 column (100)

General cross-section
B4 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N5 N6 column (100)

General cross-section
B5 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N7 N8 column (100)

General cross-section
B6 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N2 N4 beam (80)

General cross-section
B7 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N4 N8 beam (80)

General cross-section
B8 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N2 N6 beam (80)

General cross-section
B9 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N6 N8 beam (80)

General cross-section
B10 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N2 N9 beam (80)
B11 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N4 N9 beam (80)
B12 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N9 N8 beam (80)
B13 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N9 N6 beam (80)
B14 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N10 N11 column (100)

General cross-section
B15 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N12 N13 column (100)

General cross-section
B16 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N14 N15 column (100)

General cross-section

X

Y
Z

EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N4N32.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

olumn (100)N2N12.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

TypeEnd nodeBeg. nodeLength
[m]

MaterialrossSection

CoCoCoCoCooooro d ZCoord Yd X
[m[m[m[m[m[m[m[mm]]]]]]]][[[[m]m]m]m]m]m]

0.0000000.0.0.00.0.0000000000000000000000000000000
2.2222222 3000.00000000000000000
0.0.0.0.000...00000000000000000000000000 00000000000000000.0000000090000

0.000 22.222222222 3033033303033030000000000000000900
2.900 00.0.0000000.0000000000000000000000000000000
2.900 2.30000000000000000000000000
2222222 99.9.9.9000000000 0000.00000 000900000
2.900 22222.222222 300000000000000090000
1.450 2.850450
3.000 0.000000
3.000 2.300000
3.000 0.000900

me Coord X Coord Y Coord Z
[m] [m] [m]

N13 2. 3.000 2.300
N14 0.000000000000000000 5.900 0.000
N1NN1NNNN1N1N1N11N11115555555 0.000000000000000000000 5.90909009000900090909999 000000000000 222222222222.3.333.3.3.30000000000000000000000
N111111166666666 0000000000 9999099 0000 000000000000 0.0.000000000000
N11177 22222222 555555555 000000 222222222222.3333333333333330000000000000000000
N18 1.45 44.450 2.850
N19 0.0000.0003.000

0000000000000000000003.0000000000000N2N2NN2NN2NNN2NNN2NN 00000000
0.0000.0005.900N21
2.3000.05.900N22
0.0002.9003.000N23
2.3002.9003.000N24

Coord YCoord XName
[m][m]

2.9005.900N25
2..9099999999 05.900N26

N222222222277777777777 4444444444444.4... 5000000 1.450
N22NN2NNNN 8888888888 33333333.00000000000000 3.000
N2222222229999999999 3333333333333333 0000000.0.0.0.000000000000 3.....0000000000000
N3000 55.999999900 3.0000000000

3.0005.900N31
5.5555555555555555555 9003.000000000000000000000000000000N32

N33 3.000 5.900
N34 5.900

rs

4.4504.450N36
5.9005.900N35
5.900

b (80)N4N22 900EN AW 6082 (EP/O EP/H ET) T6 (0 5)4 b it

column (100)N8N72.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N6N52.300

Coord XCoord
[m][m]

2.9002.900
00000000000000000000

55555555555555
555.5 999099955...999999099
5.555555555 999909999 000055555 9999999099

45000
0.00.0.00000
2222222222222222222.3.3.333.3.3.3.3.333.33333000000000000000002222222.3.3000
0.0000 0000
2 0000

0000 N

d nodnod

N36N3

colucolu

ee

NamNaN

1313

0000000.00000.0.0
2222222222.99999999999900000000000002.9990
2.9.999000000000002.9.9000000000

45044505
0.00
0.000.0
0.0000.000
0.000.000

000000
2.302.



Name CrossSection Material Length Beg. node End node Type
[m]

B17 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N16 N17 column (100)
General cross-section

B18 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N11 N13 beam (80)
General cross-section

B19 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N13 N17 beam (80)
General cross-section

B20 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N11 N15 beam (80)
General cross-section

B21 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N15 N17 beam (80)
General cross-section

B22 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N11 N18 beam (80)
B23 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N13 N18 beam (80)
B24 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N18 N17 beam (80)
B25 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N18 N15 beam (80)
B26 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N19 N20 column (100)

General cross-section
B27 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N21 N22 column (100)

General cross-section
B28 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N23 N24 column (100)

General cross-section
B29 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N25 N26 column (100)

General cross-section
B30 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N20 N22 beam (80)

General cross-section
B31 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N22 N26 beam (80)

General cross-section
B32 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N20 N24 beam (80)

General cross-section
B33 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N24 N26 beam (80)

General cross-section
B34 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N20 N27 beam (80)
B35 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N22 N27 beam (80)
B36 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N27 N26 beam (80)
B37 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N27 N24 beam (80)
B38 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N28 N29 column (100)

General cross-section
B39 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N30 N31 column (100)

General cross-section
B40 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N32 N33 column (100)

General cross-section
B41 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.300 N34 N35 column (100)

General cross-section
B42 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N29 N31 beam (80)

General cross-section
B43 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N31 N35 beam (80)

General cross-section
B44 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N29 N33 beam (80)

General cross-section
B45 CS5_2.4 buiten - EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2.900 N33 N35 beam (80)

General cross-section
B46 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N29 N36 beam (80)
B47 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N31 N36 beam (80)
B48 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N36 N35 beam (80)
B49 CS4 - CFRHS40X40X2 EN-AW 6005A (EP/H,ET) T6 (0-5) 2.123 N36 N33 beam (80)

4. Nodal supports
Name Node System Type X Y Z Rx Ry Rz
Sn1 N1 GCS Standard Rigid Rigid Rigid Free Free Free
Sn2 N3 GCS Standard Rigid Rigid Rigid Free Free Free
Sn3 N7 GCS Standard Rigid Rigid Rigid Free Free Free
Sn4 N5 GCS Standard Rigid Rigid Rigid Free Free Free
Sn5 N10 GCS Standard Rigid Rigid Rigid Free Free Free
Sn6 N12 GCS Standard Rigid Rigid Rigid Free Free Free
Sn7 N14 GCS Standard Rigid Rigid Rigid Free Free Free
Sn8 N16 GCS Standard Rigid Rigid Rigid Free Free Free
Sn9 N19 GCS Standard Rigid Rigid Rigid Free Free Free
Sn10 N21 GCS Standard Rigid Rigid Rigid Free Free Free
Sn11 N23 GCS Standard Rigid Rigid Rigid Free Free Free
Sn12 N25 GCS Standard Rigid Rigid Rigid Free Free Free
Sn13 N28 GCS Standard Rigid Rigid Rigid Free Free Free
Sn14 N30 GCS Standard Rigid Rigid Rigid Free Free Free
Sn15 N32 GCS Standard Rigid Rigid Rigid Free Free Free
Sn16 N34 GCS Standard Rigid Rigid Rigid Free Free Free

column (100)N22N212.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N24N232.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

column (100)N26N252.300EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N22N202.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N222.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N24N202.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N26N242.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N27N202.123EN-AWAWAWAWWW 66666600000000000 EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N27N222.123EEEEEENNNNN-N AW 6666000000000000000005A5A5A55A5A5A5A5A EP/H,ET) T6 (0-5)CFRHS40X40X2222
beam (80)N26N272.123EEEEEN-N-N-N-N-N-NNN AWAWAWAWAWAWAWAWAWAA 6666 6005A (EP/H,ET) T6 (0-5)CFRHS404040404040X4X4X4X4X44X4X 0X0X0X0X0X00 2
beam (80)N24N272.123EN-AW 6005A (EP/H,ET) T6 (0-5)CFRRRRRHSHSHHSH 40X4X4X4X4444440X0X0X0X0X0X0X0X0X0X2222222222

EEEN-N-N-AWAAAA  6082 (EP/O,EPEEEEEPEE EET)T)TT))T)T)))T)))) T6 (0(((0(((0(0(0-5----- ).4 bbbbuiuiteteteteennnn -
al ccrccrosossss--sssection

supports

beam (80)N35N362.123EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
beam (80)N36N312.123EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2
eam (80)N36N292.123EN-AW 6005A (EP/H,ET) T6 (0-5)CFRHS40X40X2

beam (80)N35N332.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)NN292.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N3512.900EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

beam (80)N31N29EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5).4 buiten -
al cross-section

0
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column (100000)000)00)N29N282.300000000000

TypeSysteme
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5. Hinges
Name Member Position ux uy uz fix fiy fiz
H1 B10 Both Rigid Rigid Rigid Rigid Free Free
H2 B11 Both Rigid Rigid Rigid Rigid Free Free
H3 B12 Both Rigid Rigid Rigid Rigid Free Free
H4 B13 Both Rigid Rigid Rigid Rigid Free Free
H5 B22 Both Rigid Rigid Rigid Rigid Free Free
H6 B23 Both Rigid Rigid Rigid Rigid Free Free
H7 B24 Both Rigid Rigid Rigid Rigid Free Free
H8 B25 Both Rigid Rigid Rigid Rigid Free Free
H9 B34 Both Rigid Rigid Rigid Rigid Free Free
H10 B35 Both Rigid Rigid Rigid Rigid Free Free
H11 B36 Both Rigid Rigid Rigid Rigid Free Free
H12 B37 Both Rigid Rigid Rigid Rigid Free Free
H13 B46 Both Rigid Rigid Rigid Rigid Free Free
H14 B47 Both Rigid Rigid Rigid Rigid Free Free
H15 B48 Both Rigid Rigid Rigid Rigid Free Free
H16 B49 Both Rigid Rigid Rigid Rigid Free Free

6. Section on beam
Name Member Coor Pos x Orig Rep (n)

[m]
SB1 B1 Abso 0.250 From end 1
SB2 B2 Abso 0.250 From end 1
SB3 B5 Abso 0.250 From end 1
SB4 B4 Abso 0.250 From end 1
SB5 B6 Abso 0.200 From end 1
SB6 B7 Abso 0.200 From end 1
SB7 B9 Abso 0.200 From end 1
SB8 B8 Abso 0.200 From end 1
SB9 B6 Abso 0.200 From start 1
SB10 B7 Abso 0.200 From start 1
SB11 B9 Abso 0.200 From start 1
SB12 B8 Abso 0.200 From start 1
SB13 B10 Abso 0.200 From start 1
SB14 B11 Abso 0.200 From start 1
SB15 B12 Abso 0.200 From end 1
SB16 B13 Abso 0.200 From end 1
SB17 B14 Abso 0.250 From end 1
SB18 B15 Abso 0.250 From end 1
SB19 B16 Abso 0.250 From end 1
SB20 B17 Abso 0.250 From end 1
SB21 B18 Abso 0.200 From end 1
SB22 B18 Abso 0.200 From start 1
SB23 B19 Abso 0.200 From end 1
SB24 B19 Abso 0.200 From start 1
SB25 B20 Abso 0.200 From end 1
SB26 B20 Abso 0.200 From start 1
SB27 B21 Abso 0.200 From end 1
SB28 B21 Abso 0.200 From start 1
SB29 B22 Abso 0.200 From start 1
SB30 B23 Abso 0.200 From start 1
SB31 B24 Abso 0.200 From end 1
SB32 B25 Abso 0.200 From end 1
SB33 B26 Abso 0.250 From end 1
SB34 B27 Abso 0.250 From end 1
SB35 B28 Abso 0.250 From end 1
SB36 B29 Abso 0.250 From end 1
SB37 B30 Abso 0.200 From end 1
SB38 B30 Abso 0.200 From start 1
SB39 B31 Abso 0.200 From end 1
SB40 B31 Abso 0.200 From start 1
SB41 B32 Abso 0.200 From end 1
SB42 B32 Abso 0.200 From start 1
SB43 B33 Abso 0.200 From end 1
SB44 B33 Abso 0.200 From start 1
SB45 B34 Abso 0.200 From start 1
SB46 B35 Abso 0.200 From start 1
SB47 B36 Abso 0.200 From end 1
SB48 B37 Abso 0.200 From end 1
SB49 B38 Abso 0.250 From end 1
SB50 B39 Abso 0.250 From end 1
SB51 B40 Abso 0.250 From end 1
SB52 B41 Abso 0.250 From end 1
SB53 B42 Abso 0.200 From end 1
SB54 B42 Abso 0.200 From start 1

FreeFreeRigidRigidRigidRigidBoth

 on beam
Coor Pos x Orig Rep (n)ber

[m]
Abso 0.25 rom end 1
Abso 0.250 m end 1
Abso 0.250 From end 1
A From end0.250bso 1
A From en0.200bso 1
A From end0.200bso 1
Abso 0.200 From end 1
Abso 0.200 From end 1
A 0.200 FrFrFrFrrromomomomomom sss sbso

From end0.250Abso
1From end0.250Abso
1From end0.250Abso
1From end0.200Abso
1From end0.200Abso
1From start0.200Abso
1From start0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From start0.200Abso
1From end0.200Abso
1From end0.250Abso
1Fromommmmmmmmmmmmm  e nd000.22.22.2505000050050050AAAbsbbsbsbsooo
1From end000000 222.2.225050505000050000AAAAAAAAbbsbsbbsbbsbsoooo
1From end0.250AAAAbbssbb o
1FrFFrFrFrFrFrFFFFFF omomomooomomomomm ennnd0..20000AAAAbbsso
1Frrrrrrrromommmommommmomomm eeeeeeeeeeennnd0..20000AAAbbsso
1FrFrFrFrFrFrFrFrFrFrFFFF omommmmommmmmmm s taaaaaaaatat ttttttttrttrrrt00.2. 0000000AAAbbsso
11111From start000 22.2000000AAAAAA sbsbsbsbbso
1From start00000000000.200Abssooooo
1FrFFrFrFrFrFrFrFrom start0.2222000000000000000000AAAbsbsbsbsbsbsooooooooo

Frommomomm ss ss ssssstatatatatatatatata00000.2.2.22.2.2000000000000Abso

Abso
1From end0.250Abso
1

From end0 200 1

2500 FromFro
0 From eFrom 
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om enm e

11
11

d
endnd

dd

1
11

1
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Name Member Coor Pos x Orig Rep (n)
[m]

SB55 B43 Abso 0.200 From end 1
SB56 B43 Abso 0.200 From start 1
SB57 B44 Abso 0.200 From end 1
SB58 B44 Abso 0.200 From start 1
SB59 B45 Abso 0.200 From end 1
SB60 B45 Abso 0.200 From start 1
SB61 B46 Abso 0.200 From start 1
SB62 B47 Abso 0.200 From start 1
SB63 B48 Abso 0.200 From end 1
SB64 B49 Abso 0.200 From end 1

7. Materials
Aluminium

Name � Emod � 0.2% proof strength (fo)
[kg/m3] [MPa] [MPa]

Type Gmod � 0.2% proof strength (fo,haz)
[MPa] [m/mK] [MPa]

n-value for plastic analysis (np)
EN-AW 6005A (EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 215.0
Aluminium 2.6923e+04 0.00 115.0

26
EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5) 2700.0 7.0000e+04 0.3 250.0
Aluminium 2.6923e+04 0.00 125.0

32

8. Cross-sections
CS4
Type CFRHS40X40X2
Formcode 2 - Rectangular hollow sections
Shape type Thin-walled
Item material EN-AW 6005A (EP/H,ET) T6 (0-5)
Fabrication cold formed
Colour
A [m2] 2.9400e-04
Ay [m2], Az [m2] 1.4675e-04 1.4675e-04
AL [m2/m], AD [m2/m] 1.5300e-01 2.9365e-01
cY.UCS [mm], cZ.UCS [mm] 20 20
� [deg] 0.00
Iy [m4], Iz [m4] 6.9400e-08 6.9400e-08
iy [mm], iz [mm] 15 15
Wel.y [m3], Wel.z [m3] 3.4700e-06 3.4700e-06
Wpl.y [m3], Wpl.z [m3] 4.1300e-06 4.1300e-06
Mpl.y.+ [Nm], Mpl.y.- [Nm] 8.88e+02 8.88e+02
Mpl.z.+ [Nm], Mpl.z.- [Nm] 8.88e+02 8.88e+02
dy [mm], dz [mm] 0 0
It [m4], Iw [m6] 1.1280e-07 1.7067e-11
�y [mm], �z [mm] 0 0
Picture

CS5_2.4 buiten
Type General cross-section
Shape type Thin-walled
Item material EN-AW 6082 (EP/O,EP/H,ET) T6 (0-5)
Fabrication general
Colour
A [m2] 7.9433e-04
Ay [m2], Az [m2] 6.8131e-04 5.6117e-04
AL [m2/m], AD [m2/m] 3.5566e-01 5.9812e-01
cY.UCS [mm], cZ.UCS [mm] 2 2
IY.LCS [m4], IZ.LCS [m4] 4.0241e-07 3.9486e-07

z

 y

0.002.6923e+04
0.37.0000e+042700.0P/O,EP/H,ET) T6 (0-5

26
115.00.002.6923e+04
215.00.37.0000e+042700.0EP/H,ET) T6 (0-5)

n-value for plastic analysis (np)

0.2% proof strength (fo,haz)
[MPa]

�
[m/mK]

Gmod

[MPa]
Type

z

 y 

0
1.1280e-07

0
8.88e+02
8.88e+02

4.1300e-06
3.4700e-06

15
6.944444444444400000000 e-0888

0.00000000
20

1.533535353353535353353535353535530000000000 e-01010000000
1.11111111111 464464464644444646464644666757777 e--0
22.949999949499949 00000

cold fofoformrmrmededed
5)EN-N-N-NNNN AWAWAWAWAWAWAWAWAWAWWWW 66666666660000000000 5A (EP/H,ET) T

ThThThThTTThThT ininininin-walleeeedddd
ctions2 - Rectctcttttanananananangugugugugugulllall r hoooollllllooowoowoooo

CFRHS40X40X2X22

m]

m]
z.- [Nm]
y.- [Nm]
[m3]
[m3]
]

CS [mmmmmmm]]]]]]]]
m2/m///m]]

20
333333333333656565656555655565e-010110101010011010101

44411.1111 464646646466666666666667575757557775555555
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32
125.0
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0
1.7067e-11
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IYZ.LCS [m4] -1.7580e-08
� [deg] 38.94
Iy [m4], Iz [m4] 4.1661e-07 3.8065e-07
iy [mm], iz [mm] 23 22
Wel.y [m3], Wel.z [m3] 1.0154e-05 8.4242e-06
Wpl.y [m3], Wpl.z [m3] 1.5959e-05 1.4593e-05
Mpl.y.+ [Nm], Mpl.y.- [Nm] 3.99e+03 3.99e+03
Mpl.z.+ [Nm], Mpl.z.- [Nm] 3.65e+03 3.65e+03
dy [mm], dz [mm] -8 0
It [m4], Iw [m6] 2.9911e-07 4.0979e-11
�y [mm], �z [mm] -1 8
Picture

Explanations of symbols
Formcode h - Height

b - Width
s - Thickness
r - Outer radius
r1 - Inner radius

A Area
Ay Shear Area in principal y-direction
Az Shear Area in principal z-direction
AL Circumference per unit length
AD Drying surface per unit length
cY.UCS Centroid coordinate in Y-direction of

Input axis system
cZ.UCS Centroid coordinate in Z-direction of

Input axis system
IY.LCS Second moment of area about the

YLCS axis
IZ.LCS Second moment of area about the

ZLCS axis
IYZ.LCS Product moment of area in the LCS

system
� Rotation angle of the principal axis

system
Iy Second moment of area about the

principal y-axis
Iz Second moment of area about the

principal z-axis
iy Radius of gyration about the

principal y-axis

Explanations of symbols
iz Radius of gyration about the

principal z-axis
Wel.y Elastic section modulus about the

principal y-axis
Wel.z Elastic section modulus about the

principal z-axis
Wpl.y Plastic section modulus about the

principal y-axis
Wpl.z Plastic section modulus about the

principal z-axis
Mpl.y.+ Plastic moment about the principal

y-axis for a positive My moment
Mpl.y.- Plastic moment about the principal

y-axis for a negative My moment
Mpl.z.+ Plastic moment about the principal

z-axis for a positive Mz moment
Mpl.z.- Plastic moment about the principal

z-axis for a negative Mz moment
dy Shear center coordinate in principal

y-direction measured from the
centroid

dz Shear center coordinate in principal
z-direction measured from the
centroid

It Torsional constant
Iw Warping constant
�y Mono-symmetry constant about the

principal y-axis
�z Mono-symmetry constant about the

principal z-axis

9. Load cases
9.1. Load cases - LC1

Name Description Action type LoadGroup Direction
Spec Load type

LC1 self weight Permanent LG1 -Z
Self weight

ZLCS

 YLCS
z y

ases
ases - LC1

�ydius of gyration about the
ncipal y-axis

Warping constantIw

cond moment of area about the
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e in prin
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9.1.1. load picture

9.2. Load cases - LC2
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC2 membrane self Variable LG3 Short None
weight
Standard Static

9.2.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m]
LF42 B6 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF43 B7 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF44 B9 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF45 B8 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF73 B18 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF78 B19 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF83 B20 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF88 B21 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF108 B30 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF113 B31 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF118 B32 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF123 B33 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF143 B42 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF148 B43 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF153 B44 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
LF158 B45 Force Z -0.03 0.000 Rela From start 0.000

LC2 - membrane self weight GCS Uniform 1.000 Length 0.000
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9.2.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F2 N9 LC2 - membrane self weight GCS Z Force -0.06
F30 N18 LC2 - membrane self weight GCS Z Force -0.06
F45 N27 LC2 - membrane self weight GCS Z Force -0.06
F60 N36 LC2 - membrane self weight GCS Z Force -0.06

9.2.3. load picture

9.3. Load cases - LC3
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC3 wind and prestress Variable LG3 Short None
Standard Static

9.3.1. Line force
Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey

[kN/m] [m] [m]
Load case System Distribution Value - P2 Pos x2 Loc Ecc ez

[kN/m] [m] [m]
LF17 B1 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF18 B2 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF23 B1 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF24 B4 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF25 B8 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.17 0.500 Length 0.000
LF26 B7 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF27 B6 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.50 0.500 Length 0.000
LF29 B7 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF31 B8 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF32 B6 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF33 B8 Force X -0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF36 B6 Force Y 0.50 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF39 B9 Force Y -0.15 0.000 Rela From start 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF40 B8 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF41 B9 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF46 B1 Force Y 0.35 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF47 B2 Force Y 0.35 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF50 B1 Force X -0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF51 B4 Force X -0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF55 B14 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF57 B14 Force X -0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF62 B16 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF63 B16 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez -0.17 1.450 Length 0.000
LF64 B16 Force Y 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF65 B16 Force X -0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF66 B17 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF68 B17 Force Y 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF71 B18 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF74 B19 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF75 B19 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF79 B20 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez -0.17 0.500 Length 0.000
LF80 B20 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF81 B20 Force X -0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF82 B20 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF84 B21 Force Y 0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF85 B21 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000
LF86 B21 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF87 B21 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF89 B26 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF91 B26 Force Y 0.35 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF93 B27 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.35 1.450 Length 0.000
LF94 B27 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF95 B27 Force Y 0.35 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF96 B27 Force X 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF102 B29 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF104 B29 Force X 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF105 B30 Force Y 0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.50 0.500 Length 0.000
LF106 B30 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF107 B30 Force Y 0.50 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.15 1.000 Length 0.000
LF109 B31 Force X -0.10 0.000 Rela From start 0.000
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Name Member Type Dir Value - P1 Pos x1 Coor Orig Ecc ey
[kN/m] [m] [m]

Load case System Distribution Value - P2 Pos x2 Loc Ecc ez
[kN/m] [m] [m]

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF110 B31 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF111 B31 Force X 0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF112 B31 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000
LF115 B32 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF117 B32 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF121 B33 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF122 B33 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF129 B39 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF131 B39 Force X 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF132 B40 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF134 B40 Force Y 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF136 B41 Force Y 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF137 B41 Force X 0.00 0.000 Abso From end 0.000

LC3 - wind and prestress GCS Trapez 0.17 1.450 Length 0.000
LF138 B41 Force Y 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF139 B41 Force X 0.17 1.450 Abso From end 0.000

LC3 - wind and prestress GCS Uniform 2.300 Length 0.000
LF141 B42 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF144 B43 Force X -0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF145 B43 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF146 B43 Force X 0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF147 B43 Force X 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000
LF150 B44 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF152 B44 Force X 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF154 B45 Force Y 0.17 0.500 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.00 1.000 Length 0.000
LF155 B45 Force Y 0.00 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Trapez 0.17 0.500 Length 0.000
LF156 B45 Force Y -0.15 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF157 B45 Force Z 0.10 0.000 Rela From start 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF159 B42 Force Y 0.15 0.000 Rela From end 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000
LF160 B18 Force Y 0.15 0.000 Rela From end 0.000

LC3 - wind and prestress GCS Uniform 1.000 Length 0.000

9.3.2. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F4 N4 LC3 - wind and prestress GCS Z Force 0.16
F5 N2 LC3 - wind and prestress GCS Z Force 0.16
F6 N8 LC3 - wind and prestress GCS Z Force 0.25
F7 N6 LC3 - wind and prestress GCS Z Force 0.25
F8 N2 LC3 - wind and prestress GCS Y Force 0.50
F9 N4 LC3 - wind and prestress GCS Y Force 0.50
F10 N6 LC3 - wind and prestress GCS Y Force -0.30
F11 N8 LC3 - wind and prestress GCS Y Force -0.30
F12 N2 LC3 - wind and prestress GCS X Force 0.33
F13 N6 LC3 - wind and prestress GCS X Force 0.32
F14 N4 LC3 - wind and prestress GCS X Force -0.33
F15 N8 LC3 - wind and prestress GCS X Force -0.32
F16 N9 LC3 - wind and prestress GCS Z Force -0.48

0.000Length1.000UniformGCSwind and prestress
Force X 0.00 0.000 Abso From end 0.000
GCS Trapez 0.17 1.450 Length 0.000wind and prestress
Force X 0.17 1.450 Abso From end 0.000
GCS Uniform 2.300 Length 0.000wind and prestress
Force Y 0.00 0.000 Abso From end 0.000
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GCS Uniform 2.300 Length 0.000wind and prestress
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Name Node Load case System Dir Type Value - F
[kN]

F17 N11 LC3 - wind and prestress GCS Z Force 0.16
F18 N11 LC3 - wind and prestress GCS Y Force 0.50
F19 N11 LC3 - wind and prestress GCS X Force 0.33
F20 N13 LC3 - wind and prestress GCS Z Force 0.16
F21 N13 LC3 - wind and prestress GCS Y Force 0.50
F22 N13 LC3 - wind and prestress GCS X Force -0.33
F23 N15 LC3 - wind and prestress GCS Z Force 0.25
F24 N15 LC3 - wind and prestress GCS Y Force -0.30
F25 N15 LC3 - wind and prestress GCS X Force 0.32
F26 N17 LC3 - wind and prestress GCS Z Force 0.25
F27 N17 LC3 - wind and prestress GCS Y Force -0.30
F28 N17 LC3 - wind and prestress GCS X Force -0.32
F31 N18 LC3 - wind and prestress GCS Z Force -0.48
F32 N20 LC3 - wind and prestress GCS Z Force 0.16
F33 N20 LC3 - wind and prestress GCS Y Force 0.50
F34 N20 LC3 - wind and prestress GCS X Force 0.33
F35 N22 LC3 - wind and prestress GCS Z Force 0.16
F36 N22 LC3 - wind and prestress GCS Y Force 0.50
F37 N22 LC3 - wind and prestress GCS X Force -0.33
F38 N24 LC3 - wind and prestress GCS Z Force 0.25
F39 N24 LC3 - wind and prestress GCS Y Force -0.30
F40 N24 LC3 - wind and prestress GCS X Force 0.32
F41 N26 LC3 - wind and prestress GCS Z Force 0.25
F42 N26 LC3 - wind and prestress GCS Y Force -0.30
F43 N26 LC3 - wind and prestress GCS X Force -0.32
F46 N27 LC3 - wind and prestress GCS Z Force -0.48
F47 N29 LC3 - wind and prestress GCS Z Force 0.16
F48 N29 LC3 - wind and prestress GCS Y Force 0.50
F49 N29 LC3 - wind and prestress GCS X Force 0.33
F50 N31 LC3 - wind and prestress GCS Z Force 0.16
F51 N31 LC3 - wind and prestress GCS Y Force 0.50
F52 N31 LC3 - wind and prestress GCS X Force -0.33
F53 N33 LC3 - wind and prestress GCS Z Force 0.25
F54 N33 LC3 - wind and prestress GCS Y Force -0.30
F55 N33 LC3 - wind and prestress GCS X Force 0.32
F56 N35 LC3 - wind and prestress GCS Z Force 0.25
F57 N35 LC3 - wind and prestress GCS Y Force -0.30
F58 N35 LC3 - wind and prestress GCS X Force -0.32
F61 N36 LC3 - wind and prestress GCS Z Force -0.48

9.3.3. load picture

9.4. Load cases - LC4
Name Description Action type LoadGroup Duration Master load

case
Spec Load type

LC4 equivalent load Variable LG3 Short None

X

Y
Z

0.16ForceZGCSLC3 - wind and prestress
GCSLC3 - wind and prestress Y 0.50Force

-0.33ForceXGCSLC3 - wind and prestress
0.25ForceZGCSLC3 - wind and prestress

GCSLC3 - wind and prestress Y -0.30Force
0.32ForceXGCSLC3 - wind and prestress

Z Force 0.25GCSLC3 - wind and prestress
LC3 - wind and prestress GCS Y Force -0.30
LC3 - wind and prestre GCS X Force -0.32
LC3 - wind and prestress GCS Z Force -0.48
LC3 - wind and prestress GCS Z Force 0.16
LC3 - wind and prestress GCS Y Force 0.50
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LC3 - wind andndndndndnd pppppprerererer stressssssss GCGGGGGGGG X orce -0.33

GCS Z e 0.25LC3 -  wiwiwiwiwiwiiw ndndndndndndnnn  anddd p p ppppppprerererererererereestststsststststststsstrerererrerereress

pictttttttururrreeee

GCSLCLCL 3 3 3 3 --- wwind and pprestress
-0000.0 3222FXXXXXXXXXXXGCGGCCSLLCLCLC3 3 3 --- wwind andd p pppresttttttttttrererererrrrrrrrr ssssssssssssssss
-0000.300cccccceYGCGGCCSLLLCL 3 --- wwind andd ppressstsssssss reeeeeeeessssssssssssssssss
000000000000.22222222.2222255555FooooooooorcrcrcrceeeeeeeeeeZZZZGCCGCGCGCCGCGCGCCGCCGCCCCGCGG SSSSSSSSSSSLLLCLC3 3 --- wwind a ddddndd pprestttttttttrererereerererererrrrr sssssssssss
0.32222Forcrcrcrcrccrcrcrrcrcrr eeeeeeeeeeGCSLCLCLLC33 3  --- wwwwind aaaaaaaaaaandndnd pppp prererererestsssssss ress

-0.30FoGCSLCLCLCLCLC33 3 - wiwiwiwindndndndndndndndnd aaaaaaaaaanddndndndndndndnddd prestress

-0ForcZ

estrstr
prestressrestres

estressstress
tressress G

sss G

rccccccccercrccccc
ForceForce

GCS
GCSGCS
GCSGCS

XSS
ZZ
YY F
XX ForcFo

ForceForc

-000-
--

e

-0.4800.488
.322

ZZZZZZZZ
XX
YY
Z

GCSGCGCS
GCGCGCCCCGCGCGCCGCCGCGCGCCSSGCGCGCCCCCGCGGCSS
GCGCGCGCGCCCGCGCGCGCCCSSSSSSCCCCCCCCSSSSS

CSCS

orceorce
FoooooooorceFoooorrrcee
FoFoFoFoFoFoFoFooFFFoF rcrcrccccrccrccceFFFoFoFoF r
FooooFoFooo



Name Description Action type LoadGroup Duration Master load
case

Spec Load type
Standard Static

9.4.1. Point force in node
Name Node Load case System Dir Type Value - F

[kN]
F1 N9 LC4 - equivalent load GCS Z Force -0.90
F29 N18 LC4 - equivalent load GCS Z Force -0.90
F44 N27 LC4 - equivalent load GCS Z Force -0.90
F59 N36 LC4 - equivalent load GCS Z Force -0.90

9.4.2. load picture

10. Nonlinear combinations
Name Type Load cases Coeff.

[-]
NC1 Ultimate LC1 - self weight 1.00

LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.50

NC2 Ultimate LC1 - self weight 1.35
LC2 - membrane self weight 1.35
LC4 - equivalent load 1.35

ST1 Ultimate LC1 - self weight 1.00
LC2 - membrane self weight 1.00
LC3 - wind and prestress 1.20

11. Reactions
Nonlinear calculation, Extreme : No
Selection : All
Nonlinear combinations : ST1

Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn1/N1 ST1 0.33 -0.83 -0.57 0.00 0.00 0.00
Sn2/N3 ST1 0.17 -0.85 -1.01 0.00 0.00 0.00
Sn3/N7 ST1 0.15 -0.38 0.11 0.00 0.00 0.00
Sn4/N5 ST1 0.31 -0.36 0.52 0.00 0.00 0.00
Sn5/N10 ST1 0.33 -0.28 -0.36 0.00 0.00 0.00
Sn6/N12 ST1 0.17 -0.29 -0.80 0.00 0.00 0.00
Sn7/N14 ST1 0.31 -0.43 0.31 0.00 0.00 0.00
Sn8/N16 ST1 0.16 -0.44 -0.10 0.00 0.00 0.00
Sn9/N19 ST1 -0.17 -0.85 -1.01 0.00 0.00 0.00
Sn10/N21 ST1 -0.33 -0.83 -0.57 0.00 0.00 0.00
Sn11/N23 ST1 -0.15 -0.38 0.11 0.00 0.00 0.00
Sn12/N25 ST1 -0.31 -0.36 0.52 0.00 0.00 0.00

X

Y
Z

near combinations
e Coeff.Load cases

[-]
te LC1 - self weight

LC2 - membrane self weight
LC3 - wind and prestress

ions

LC1 - self weight
LC2 - membrane self weight
LC3 - wind and prestress

te

1.35
1.35
1.35

LC1 - self weight
LC2 - membrane self weight
LC4 - equivalent load

te

1.00
1.00
1.50

1.00
1.00
1.20



Support Case Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]

Sn13/N28 ST1 -0.17 -0.29 -0.79 0.00 0.00 0.00
Sn14/N30 ST1 -0.33 -0.28 -0.37 0.00 0.00 0.00
Sn15/N32 ST1 -0.16 -0.44 -0.10 0.00 0.00 0.00
Sn16/N34 ST1 -0.32 -0.43 0.31 0.00 0.00 0.00

12. Reactions; Rx, Ry, Rz

X

Y
Z
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Annex B: Element check
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Informatie

Projectnummer Staaf

Onderdeel

Belastingen

N;d �1.85 kN Mx;d 0 kNm

My;d* 0 kNm Vy;d 0 kN

Mz;d* 0 kNm Vz;d 0 kN

Profiel�gegevens

Type CHS staaflengte 1930 mm

Profiel: 30�x�2 187 kniklengte;y�as 1930 mm

Fabricage: koudgevormd BK kniklengte;z�as 1930 mm

Classificatie: 1 kiplengte 6300 mm

Kipgevoelig: Nee WAAR

Materiaal: S235

Vloeigrens: 235 N/mm2

Treksterkte 360 N/mm2

E�modules 210000 N/mm2

�M0 1 �

�M1 1 �

Iy 17329 mm4

Iz 17329 mm4

It 34658 mm4

Iw 0 mm6

Wy;el 1155 mm3

Wz;el 1155 mm3 Diameter D 30 mm

Wy;pl 1571 mm3 Dikte t 2 mm

Wz;pl 1571 mm3 Dikte t ONWAAR mm

A 176 mm3 Binnenstraal ri ONWAAR mm

G 1.4 kg/m1 Ronding r 0 mm

1604605_05

middenpaal Belastinggeval/combinatie

e: 1 kiplengte 6300 mm

g: Nee WAAR

S235

235 N/mm2

e 360 N/mm2

210000 N/mm2

1 �

1

17329 mm4

1732999 mmm 4

3433343434658

000000 mm

1155 mm3

1155 mm3 Diameter D 30 mm

1571515151151515151115151155 1 mmmmmmmmmmmmmmmmmmmmmmmmmmmm3 Dikiikikikikkikteeeeeeeeee ttttttttt 2 mm2 m2 mm22 m2 m2 m2 m2 m2 mmm2 mmmmm

15515151575551551555 11111111 mmmmmmm333333333 kttttett t ONONONONONONONONO WAWAWAWAAAWAWAWA R mmR mR mR mR mR mR m

17617717171711711 mmmmmm3 nstrrrrrrraalaaaaalaaaaalaal ri Ori OOri Ori Ori OOriri OONWANWANWANWANWANNWAAN AAAR mAR mmAR mAR mR mRAR mmR mAR mAR mAAR mmmmmmmmmmmmmmmmmmmmm

1.4 kg/m1 Ro r 000 mm

2100021000

11

��

DiameDiaamm r

mmmmmmmmmmmmmmmmmmmmmmmmmm

88 mmmmmmmmmmmmmmmmmmm444

mm66

DikDikDikDikDikDikDDiktttttt

Binininnini nennnnnnnsBiinninininne

RondingRo ding



Controle�strekte

Rekenweerstand�trekbelasting 41.34 kN

Controle�axiale�trek

Rekenweerstand�drukbelasting 41.34 kN

Controle�axiale�druk

Rekenweerstand�buigend�moment�(Y�as) 0.37 kNm

Controle�moment�in�Y�as

Rekenweerstand�buigend�moment�(Z�as) 0.37 kNm

Controle�moment�in�Z�as

Rekenweerstand�dwarskracht�(Y�as) 15.20 kN

Afschuifoppervlak�(Y�as) Av 112.00 mm2

Controle�dwarskracht�in�Y�as

Rekenweerstand�dwarskracht�(Z�as) 15.20 kN

Afschuifoppervlak�(Z�as) Av 112.00 mm2

Controle�dwarskracht�in�Z�as

Controle�stabiliteit

Rekenweerstand�drukbelasting�(knik�sterke�as) 7.64 kN

knikkromme;�y�as c

Imperfectiefactor;y�as 0.49

Kritische�knikkracht;y�as 9642 N

Relatieve�slankheid;y�as: 2.07

�;y�as 3.10

Knikfactor��y 0.18

Controle�knik�(sterke�as)

Rekenweerstand�drukbelasting�(knik�zwakke�as) 7.64 kN

knikkromme;�z�as c

Imperfectiefactor;z�as 0.49

Kritische�knikkracht;z�as 9642 N

Relatieve�slankheid;z�as: 2.07

�;z�as 3.10

Knikfactor��z 0.18

Controle�knik�(zwakke�as)

Rekenwaarde�kipweerstand�(Y�as) 0.37 kNm

Controle�kipweerstand

interactiefactor kyy 1.19

interactiefactor kyz 0.72

interactiefactor kzy 0.00

interactiefactor kzz 1.19

Controle�stabiliteit�(dubbele)�buiging�+�knik�(sterke�as)

Controle�stabiliteit�(dubbele)�buiging�+�knik�(zwakke�as)

� (6.61)�NEN�EN�1993�1�1

� (6.61)�NEN�EN�1993�1�1

Bijlage�B�NEN�EN�1993�1�1

Bijlage�B�NEN�EN�1993�1�1

Bijlage�B�NEN�EN�1993�1�1

Bijlage�B�NEN�EN�1993�1�1

� (6.54)�NEN�EN�1993�1�1

Nb,z,Rd (6.47)�NEN�EN�1993�1�1

0.24�<�1,0 (6.46)�NEN�EN�1993�1�1

My,b,Rd (6.55)�NEN�EN�1993�1�1

0.24�<�1,0 (6.46)�NEN�EN�1993�1�1

Nb,y,Rd (6.47)�NEN�EN�1993�1�1

geen�dwarskracht�(Z�as) (6.12)�NEN�EN�1993�1�1

(6.12)�NEN�EN�1993�1�1

art.�6.2.6�(3)�NEN�EN�1993�1�1

(6.13)�NEN�EN�1993�1�1

� (6.12)�NEN�EN�1993�1�1

Vyc,Rd

Nt,Rd

Nc,Rd

My,c,Rd

0.04�<�1,0 (6.9)�NEN�EN�1993�1�1

(6.13)�NEN�EN�1993�1�1

geen�moment�(Z�as)

geen�dwarskracht�(Y�as) (6.12)�NEN�EN�1993�1�1

(6.6)�NEN�EN�1993�1�1

art.�6.2.6�(3)�NEN�EN�1993�1�1

Vzc,Rd

Mzc,Rd

(6.10)�NEN�EN�1993�1�1

(6.6)�NEN�EN�1993�1�1

(6.6)�NEN�EN�1993�1�1

(6.5)�NEN�EN�1993�1�1geen�trekbelasting

rstand dwarskracht (Z�as) 15.20 kN

pervlak (Z�as) Av 112.00 mm2

warskracht in Z�as

biliteit

rstand drukbelasting (knik sterke as) 7.64 kN

c

0.49

9642 N

2.07

3.10

0.18

.66664 kNNNNNN

pweerstand

actor kyy 1.19

actor kyz 0.72

actor kzy 0.00

actor kzz 1.19

abiliteit (dubbele) buiging + knik (sterke as)

abiliteit (dubbele) buiging + knik (zwakke as)

� (6.61) NEN�EN 1993�1�1

� (6.61) NEN�EN 1993�1�1

Bijlage B NEN 1�1

Bijlage B NEN�EN 1993�1�1

Bijlage B NEN�EN 1993�1�1

Bijlage B NEN�EN 1993�1�1

� (6.54) EN 1993�1�1

(6.(6(66(6(6666666 47)47)447)47)444447)444 ) NENENENENN �ENENEENENEENEEEENNNN 111199191991999919919999999999111199919993333333�111�11

.46) NEN�EN 1993�1�1

N�EN 1993�1�1

0.24 <<<<< 1 0001 00011 0011,01 (6.(6.6(6.(6.666(6.(66(6(6.(6.(((6.((( 46)46)4644464446464644446464646)66666 NENNNNNNNNNNNNNNNN�ENENENENNENENENEENEN 199111 3�111111�1111111

Nb,y,Rd (6.47) NEN�EN 1993�1�1

geen dwarskracht (Z�as) (6.12) NEN�EN

nikkracht;y�as

efactor;y�as

e; y�as

1993�1�1

(6.6) NEN�EN 1993�1�1

art. 6.2.6 (3) NEN�EN 1993�1�1

Vzc,Rd

(6.

nik (zwakke as)

de kipweerstand (Y�as) 0.37 kNm

0.24 < 1,0

My,b,Rd

�z 0.18

3

ankheid;z�as:

6444444444444444442 N222222222 N22nikkrrrrrrachaachcht;zt;zzt;zt;zttt;z�asasa

0.4efacttttor;zzz��asaasas

e; zzz���as

nik (stststerkerkerkkeee aaaas)

rstanndndnd drudrurudr kkbbbelasting (knnnik zwaaakkekkekkekkekkekkeekkeekkeeekkk as)as)asasas))as) NNNNNNNNNNNNb,zb,zbb zb zb,zz,Rbb d

�y

ankheid;y�as:

77.66667777.7

0.000000000000000000000

NNNNNNNNN

0.499

cc

kN

4) NENNEN�E

(6.46(

(6.55).55) NENN �E

NN 1991

N�ENEN 19931993��11

11
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3.103.10
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3 x 3 m, 4 x 4 m, and 5 x 5 m Pagoda tent 48

Annex C: Drawings
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