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Voorwoord 

Opdrachtgevers en organisatoren, alsmede gemeentelijke diensten hebben behoefte aan handvatten 

voor de beoordeling van kwaliteit en specificaties van overdekte podia die tijdelijk geplaatst worden. 

Met als doel het inzichtelijk krijgen van waar gehuurde overdekte podia aan moeten voldoen op 

gebied van onder meer brandveiligheid- en constructieve veiligheid. Een van de is om een podium-

boek op te stellen waarin deze zaken overzichtelijk en begrijpelijk worden weergeven, dit op een 

vergelijkbare manier hoe een tentboek wordt samengesteld. 

In het veld worden diverse termen gebruikt voor het overdekken van een podium; kap, dak, stage, 

overkapping. In essentie betreft het in dit bouwboek een podium wat voorzien is van een constructie 

welke zorgdraagt voor (gedeeltelijke) beschutting van de elementen. 

In de bijlagen komen zaken aan de orde als tekeningen, kwaliteitsverklaringen, constructieve 

berekenen en andere informatie welke verder relevant is.  

In de normen welke gaan over de overdekte podia worden kwaliteitsverklaringen, constructieve 

berekeningen en andere relevante stukken genoemd. Hierin staat gesteld dat deze stukken niet in de 

Nederlandse taal opgesteld hoeven te zijn, eventuele aanvullende toelichtingen en handleidingen 

wel. Het voorwoord en handleidingen die minimaal in het podium-boek moeten staan worden gezien 

als toelichting. Andere zaken dan de toelichting(en) in het podium-boek mogen in het Duits, Frans of 

Engels aangeleverd worden. 

Het gebruik van het overdekte podium is geen onderwerp van het podium-boek. 

Binnen het NEN lopen nog een aantal andere trajecten die te maken hebben met evenementen, 

allemaal beginnende met: 8020- 

Een aantal, al dan niet Europese, algemeen gehanteerde normen en richtlijnen die te maken hebben 

met overdekte podia welke tijdelijk geplaatst worden zijn o.a.: 

NPR 8020-50 Evenementen – Podiumconstructies – Verantwoordelijkheden 

NPR 8020-51 Evenementen – Podiumconstructies – Belastingen en constructieve uitgangspunten 

NEN-EN 13814 Machines en constructies op kermisterreinen en amusementsparken – Veiligheid 

NEN-EN 1990 Grondslagen van het constructief ontwerp 

NEN-EN 1991 Belastingen op constructies 

NEN-EN 1993 Staalconstructies 

Bovenstaande normen- en richtlijnen refereren o.a. aan de Eurocodes NEN-EN 1991-1-4/NB; 

Deel 1: Belastingen op constructies 

Deel 1-4: Algemene belastingen – Windbelasting. 
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Een tijdelijk geplaatst overdekt podium is in beginsel geen bouwwerk in de zin van het 

bouwbesluit. Hieruit voortvloeiende kan er daarom niet automatisch naar het bouwbesluit of andere 

zaken worden gekeken als het gaat om beoordeling van een tijdelijk geplaatst overdekt podium. Hier 

moeten dus ook de eerder genoemde normen- en richtlijnen naast gehouden worden. 

Keuringsrapporten voor zeil, bijvoorbeeld bepaald volgens B1 of M1, zijn doorgaans voorzien van een 

geldigheidsdatum. Deze datum heeft alleen betrekking op het productieproces van het zeil en niet op 

het product. Het zegt niets over het (brand)verloop van de kwaliteit van het materiaal. Zeil dat 

voldoet aan de gestelde eisen blijft zelfdovend. Dit gegeven is mede onderschreven door het LNB, 

cluster brandveilig gebruik. 

Overdekte podia zijn onder te verdelen in: 
- (gedeeltelijk) met zijwanden van harde panelen of zeil 
- zonder zijwanden 
- voorzien van meer bouwlagen 

 
Het gebruik van dit podium-boek is slechts voorbehouden aan Eekels Verhuur B.V.. 
Hallenstraat 20 
P.O. Box 175 
5530 AB Bladel 
T: +31 0 73 6136867 
E: info@eekelsverhuur.nl 
I: www.eekelsverhuur.nl  
 

NOODNUMMER: +31 0 467 870 112  

http://www.eekelsverhuur.nl/
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1. Algemene informatie 

In dit hoofdstuk worden alle gegevens van de fabrikant en algemene gegevens overdekte podia 

indien deze buiten Europa is geproduceerd, tevens naam van importeur. 

1.1 Algemene gegevens fabrikant(en); 

Zeil  POLYMAR – FR COLOR 700 

Constructie PROLYTE H30D – H30V 

Type zeil PVC; artikel 8509 5240 

 

1.2 Algemene gegevens; 

Naam  ARTEMIS 

Type  PROLYTE ARC 8x6 

Configuratie(s)  8.28x6.21 meter 

  



 

Pagina | 6  
 

2 Gegevens verhuurder of leverancier 

Hieronder wordt alle huidige en relevante informatie weergegeven van de verhuurder/leverancier. 

Rechtsvorm Besloten Vennootschap 

Handelsnaam Eekels Verhuur B.V. 

Bezoekadres Hallenstraat 20 
5531 AB BLADEL 

Postadres P.O. Box 175 
5530 AD BLADEL 

Telefoonnummer 0031 73 6136867 

Website www.eekelsverhuur.nl 

Mailadres info@eekelsverhuur.nl  

K.v.K. nummer 84151722 

Omzetbelasting nummer NL863114192B01 

Bank Rabobank de Kempen 

IBAN Rekening nummer NL43RABO0374476608 

BIC RABONL2U 
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3 Algemene technische gegevens van de overdekte podia 

Waar dient de huurder ten alle tijden rekening mee te houden bij de ingebruikname van het 

overdekte podium. 

3.1 Algemeen  

- Geen sneeuw- en/of hagelbelasting gerekend 
- Podiumvloer is geschikt voor een belasting tot 750 kg/m2 
- Obstakels moeten ten minste 0,5 meter van het doek verwijderd zijn (zowel binnen als 

buiten). 
 

3.2 Bijzonderheden 

Voor de berekeningen is aangehouden: 
- Onbebouwde omgeving; 
- Tekeningen volgens het bouwboek; 
- Toetsing volgens NEN-EN 13814; 
- Afmeting van de constructie: 8.28x6.21 meter   
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4 Basis instandhouding- en ontruimingsprotocol 

Er zijn zaken welke in basis ten alle tijden van toepassing zijn bij een overdekt podium. 

- De constructie van de overdekte podia mogen na oplevering nooit zo worden aangetast dat 
de constructieve veiligheid in het geding komt. 

- Organisator moet grondankers, ballast, windverbanden, spanbanden, palen, wandpanelen, 
zeilen of andere zaken na losmaken voor welk doel dan ook direct weer 
terugplaatsen/vastmaken. 

- Bij het verlaten van het terrein en/of afsluiten van dagelijkse werkzaamheden en/of na 
afloop van het evenement moet organisator waar mogelijk de toegang tot het overdekte 
podia sluiten of niet toegankelijk maken. 

- Het overdekte podia moet(en) te allen tijde door organisator sneeuw- en of hagelvrij 
gehouden worden. 

- Cumulatie van water, z.g. waterzakken, moeten door organisator direct verwijderd worden, 
indien dit niet lukt moet verhuurder meteen verwittigd worden. 

- Eventuele loskomende grondverankering of verschuivende ballast moet door organisator 
direct gemeld worden aan verhuurder. 

- Voor opgave gemiddelde wind in Bft. en windstoten. (piekwind) in relatie tot de 
grenswaarden, het sluiten of buiten gebruik stellen van het overdekte podium zie 
windtabel(len) elders in dit stuk. Daarbij dienen de beheersmaatregelen uit bijlage 4 in acht 
genomen te worden. 

- Equipotentiaalverbinding. Al het blootliggende metaalwerk binnen een structuur dat in 
contact zou kunnen komen met een bron van elektrische stroom moet op adequate wijze 
geaard zijn. Er moet rekening worden gehouden met de mate van blootstelling en het risico 
op blikseminslag en, waar van toepassing, moet de constructie voldoende worden 
beschermd. Advies over verlichtingsniveaus voor normaal en noodgebruik valt buiten het 
toepassingsgebied van deze norm en is elders beschikbaar. 

- Blikseminslag in de constructie die voldoet aan gestelde (brandveiligheidseisen levert geen 
schade op aan de overdekte podia). 

- Bij acute dreiging van zwaar onweer gepaard gaande met z.g. valwind en/of hagel moet het 
overdekte podium en directe omgeving ontruimd-, en indien mogelijk gesloten worden. Het 
overdekte podium is hierin van ondergeschikt belang. 

- Organisator moet het lokale weer tijdens het evenement adequaat bewaken en actie 
ondernemen waar eigen organisatieprotocollen of overdekte podiumspecificaties dit 
aangeven. 
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5 Verklaring weeromstandigheden 

Met welke weersomstandigheden dient de huurder rekening te houden. 

- Een constructie wordt berekend op een stuwdruk (de windbelasting per m2). De stuwdruk 
ontstaat door de windsnelheid. De windsnelheid is opgebouwd uit een stationair deel en een 
turbulent deel. Hierdoor ontstaan er pieken in de windsnelheid. 

- Windsnelheid wordt standaard gemeten op 10 meter hoogte in het vrije veld, zonder 
obstakels. Er kan gesproken worden over een piekwindsnelheid, een 10-minuten gemiddelde 
windsnelheid of een uurgemiddelde windsnelheid. Hoe langer de tijd is, hoe lager het 
gemiddelde. 

- De in de berekeningen gehanteerde beaufort-windschaal wordt in Nederland weergegeven 
in een 10-minuten gemiddelde windsnelheid op 10 meter hoogte in het vrije veld. 

- De stuwdruk waarop een overkapping berekend is, is bepalend voor de sterkte van de 
overkapping. Het gaat er dus om dat op de juiste manier wordt vastgesteld welke 
windsnelheid moet worden aangehouden om te kunnen bepalen of de stuwdruk 
overschreden wordt. 

- Als er niet op locatie gemeten wordt, moet gebruik worden gemaakt van de dichtstbijzijnde 
meteostation en moet de 10-minuten-gemiddelde windsnelheid op 10 meter hoogte worden 
opgevraagd. Als de grens-10 minutengemiddelde snelheid wordt bereikt, is de grens-
stuwdruk bereikt. De opgegeven waarden gelden voor onbebouwd terrein (buiten de 
bebouwde kom) en niet voor het strand. 

- Onderscheid tussen gemiddelde- en piekwindsnelheid in acht nemen. 
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De windkracht volgens de Schaal van Beaufort (bron: KNMI). De schaal van Beaufort wordt gebruikt 

voor de gemiddelde windsnelheid, over minstens 10 minuten gemeten, níet voor de snelheid van 

rukwinden/windstoten(piekwind). 

Kracht Benaming 
van KNMI 

Benaming in 
Zeevaart 

Snelheid in 
km/h* 

Snelheid in 
m/s* 

Snelheid in 
knopen 

0 Stil Windstil 0-1 0-0,2 0-1 

1 Zwak  Flauw en stil 1-5 0,3-1,5 1-3 

2 Zwak Flauwe koelte 6-11 1,6-3,3 4-6 

3 Matig Lichte koelte 12-19 3,4-5,4 7-10 

4 Matig Matige koelte 20-28 5,5-7,9 11-16 

5 Vrij krachtig Frisse bries 29-38 8,0-10,7 17-21 

6 Vrij krachtig Stijve bries 39-49 10,8-13,8 22-27 

7 Hard Harde wind 50-61 13,9-17,1 28-33 

8 Stormachtig  62-74 17,2-20,7 34-40 

9 Storm  75-88 20,8-24,4 41-47 

10 Zware storm  89-102 24,5-28,4 48-55 

11 Zeer zware 
storm / 
orkaanachtig 

 103-117 28,5-32,6 56-63 

12 Orkaan   >117 >32,7 >63 

 

De Nederlandse weerstations onder andere vinden op: www.meteovista.nl, www.knmi.nl, 
www.meteoconsult.nl en www.meteostation.nl. 
Organisator kan ook bij onder andere Meteovista en Meteoconsult gedurende de duur van het 
evenement een weerbewakingscontract aangaan om nog beter op de hoogte te zijn van de lokale 
weersomstandigheden. 
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6 Bijlage I: Tekening(en) 
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7 Bijlage II: Ballastplan 
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8 Bijlage III: Riggingscapaciteit 
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9 Bijlage IV: Beheersmaatregelen (WMP; Wind Management Plan) 

In dit Beheersplan wordt kort omschreven welke stappen bij welke windsnelheid gezet dienen te 

worden. De waarde waarbij deze stappen gezet dienen te worden verschillen per windgebied.  

Hieronder een opsomming van de 10-minuten gemiddelde windsnelheid per locatie (omschreven in 

de NEN-EN 1991-1-4:2005)  

In de bovenstaande hoofdstukken is uitgelegd hoe de berekening is opgebouwd. Conform de 

Geldende normen dient dan het onderstaande Beheersingsplan toegepast te worden.  

1. Zij- en achterzeilen dienen verwijderd te zijn bij het bereiken van onderstaande waarde; 

Gebied 10 minuten gemiddelde 
windsnelheid (m/s) 

Beaufort (Bft) Piekwindsnelheid 
(m/s) 

Stuwdruk 
(kN/m2)  

Kust 11,3 m/s 6 20 m/s 0.20 kN/m2 

Onbebouwd 14,9m/s 7 20 m/s 0.20 kN/m2 

Bebouwd 15,9 m/s 7 20 m/s 0.20 kN/m2 

 

1. Het podium dient UIT-SERVICE (out-service) gesteld te zijn bij het bereiken van onderstaande 

waarde;  

- Tevens dient de directe omgeving ontruimd te zijn 

Gebied 10 minuten gemiddelde 
windsnelheid (m/s) 

Beaufort (Bft) Piekwindsnelheid 
(m/s) 

Stuwdruk 
(kN/m2)  

Kust 16,7 m/s 7 30 m/s 0.455 kN/m2 

Onbebouwd 22,1 m/s 9 30 m/s 0.455kN/m2 

Bebouwd 23,6 m/s 9 30 m/s 0.455kN/m2 

 

2. Bij acute dreiging van zwaar onweer gepaard gaande met z.g. valwind en/of hagel moet de 

constructie en directe omgeving ontruimd-, en indien mogelijk, gesloten worden. De 

overkapping is hierin van ondergeschikt belang.  

NOTE; de 10-minuten gemiddelde windsnelheid wordt alleen weergegeven als referentie 
windsnelheid. Acties omtrent de constructie dienen ondernomen te worden aan de hand van de 
piekwindsnelheid.  
 

Bij vragen of twijfel over dit plan kunt u altijd contact opnemen met Eekels Verhuur B.V.  
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10 Bijlage V: Zeilcertificaat 
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11 Bijlage VI: Berekening 
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1 PREAMBLE

1.1 APPLICABLE STANDARDS

DIN EN 1990/ Basis of structural design
Eurocode 0

DIN EN 1991/ Actions on structures
Eurocode 1

DIN EN 1993/ Design of steel structures
Eurocode 3

DIN EN 1999/ Design of aluminium structures
Eurocode 9

DIN EN 13814 Fairground and amusement park machinery and 
structures 

DIN EN 12385-4 Steel wire ropes

Or equivalent national versions of the aforementioned standards.
(e.g. NEN EN 1990)

1.2  SUPPORTING DOCUMENTS

Technical data of the used truss systems.

The allowable loads and internal forces of the used truss system have 
been found by Krasenbrink + Bastians in an extra structural report.
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1.3  CONSTRUCTION ELEMENTS

Roof girders, curved:

Prolyte H30D
Alloy: EN  AW-6082 T6

Columns, roof girders, groundring:

Prolyte H30V
Alloy: EN  AW-6082 T6

Compression members roof :

Tube 50 x 4 / 60 x 4 
Alloy: EN  AW-6082 T6

Struts sidewalls:

Tube 48 x 3 
Alloy: EN  AW-6082 T6

Podium:

LAYHER Allround scaffolding system
Steel: S235 JR(H)

Easyframe B podium system
Alloy: EN  AW-6082 T6
Steel: 9SMn28K, S235JR

Guy wires:

Ø8mm, e.g. wire class 6 x 19, 1770 N/mm²
with steel inlay

The specifications of the steel cables are only examples. 
Equal constructions are possible.
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1.4  GENERAL PRELIMINARY NOTES

This report concerns a stage roof structure for Prolyte Group. 
The roof can be assembled in 2 sizes: 8x6m and 6x4m, all with a maximum total
height of 4,99m. 

The stage roof is considered to be a temporary demountable structure and not 
as a permanent building. 

The whole structural framework consists of Aluminium trusses made by the 
company Prolyte, geometry is shown in chapter 1.6 and 2.

The roof area is enclosed with canopy, rear wall and sides can be closed with 
canopy or scrim walls, the wall canopy is fixed at the horizontal roof trusses as 
well as to the towers.

The structure is stiffened by means of guy wires in roof and rear- walls.
Guy wires need to be adequately tensioned before use. The sidewalls are 
stabilized by the corner stiffening with diagonal struts.

The constructions can be build up with soundwings as well.

Alternatively the constructions can be build up on podiums made from Layher 
K2000+ or Easyframe B. System heights approx. 1,0m lead to a higher total 
height.
The podium is calculated for payloads of 500 kg/m².
The podium covering must be chosen adequately.

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   6/170 

1.5 TERMS OF USE

WIND MANAGEMENT

LOAD CASE " IN SERVICE" 

The construction is calculated to withstand peak gust wind speed up to 20 m/s.
Above peak gust wind speed of 20 m/s measured in a heigth of 10m the wall
canopies must  be removed.  If  the peak gust  wind speed is measured in a
height less than 10m the wall canopies must be removed at peak gust wind
speed of 18 m/s.
The  wind  speed  has  to  be  measured  at  the  top  of  the  structure  in  an
unobstructed surrounding area.

LOAD CASE " OUT OF SERVICE" 

The construction with removed wall canopies and enclosed roof is calculated
according  to  DIN EN 13814.  It  is  calculated  with  a  wind  pressure  of  0,44
kN/m².

SNOWLOAD
Snow loads are not taken into account. 
The set up of the structure shall only be made in appropriate weather conditions
or the roof shall be kept free of snow ( e.g. heating).

PAYLOADS
The construction may be used with the payloads shown in chapter 1.8.

BALLAST
To secure the construction against overturning, sliding and lifting there has to
be ballast positioned on the construction.
The necessary ballast is shown in chapter 1.9. 
The ballast has to be locked to the construction in such a way that it can not
slide or fall off.  
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TIMBER SPREADER
 
drivable surface: timber spreader 300x300x20mm

In  the  case  of  softened  soil  there  have  to  be  chosen  appropriate  timber
spreaders. (proof for individual case)
Possible execution according to the required friction coefficient:

friction coefficient μ 
1: Spindle on timber spreader μ = 0,40
2: Spindle on timber spreader, embeded μ = 0,60
3: Spindle on timber spreader, screwed μ = 0,60
4: Spindle on rubber mat μ = 0,60

The timber spreader is laying on asphalt, concrete, paving, sand, gravel 

Attention: if there is one timber spreader mounted on one another, they have 
to be screwed when a friction coefficient of 0,6 is required.
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1.6 DRAWINGS

1.6.1 ROOF 8x6m
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with groundring
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with soundwings
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on Layher/ (or Easyframe B) with soundwings
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1.6.2 ROOF 6x4m
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with groundring
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with soundwings
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on Layher/ (or Easyframe B) with soundwings
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1.7 LOADING ASSUMPTION

General:
Before erection use and disassembling of the roof, weather reports should
be gathered

1.7.1 WINDLOADS

load assumption according to  DIN EN 13814

average wind vref = vb = 15 m/s

for the terrain III follows wind speed of:

h < 8m vp =  1,27 x 15 x (8/10)0,155 = 18,40 m/s
8 < h < 20m vp =  1,27 x 15 x (20/10)0,155 = 21,21 m/s
20 < h < 35m vp =  1,27 x 15 x (35/10)0,155 = 23,13 m/s  
35 < H < 50m vp =  1,27 x 15 x (50/10)0,155 = 24,44 m/s

in due to this there could be calculated the following velocity pressures:

h < 8m qp =  18,40²/1600 = 0,21 kN/m²
8 < h < 20m qp =  21,21²/1600 = 0,28 kN/m²
20 < h < 35m qp =  23,13²/1600 = 0,33 kN/m²
35 < h < 50m qp =  24,44²/1600 = 0,38 kN/m²

the following wind pressures are be required:

Table out of DIN EN 13814
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Load case „in service“:

h = 0 ≤ 8m: q = 0,20 kN/m²
h = 8 ≤ 20m: q = 0,30 kN/m²

Load case „out of service“:

Column 3 of table 1 - DIN EN 13814:
 
The factor ctem = 0,80 according to DIN EN 13814 is recalculated, therefore there
aren't planned any additional reinforcements .

h = 0 ≤ 8 m: qp = 0,35/ 0,8 = 0,44 kN/m²
h = 8 ≤ 20 m:qp = 0,50/ 0,8 = 0,625 kN/m²

Valid for areas with vb,0 = 28m/s / category III
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BEAUFORT SCALE
BEAUFORT
NUMBER

[BEAUFORT]

WIND SPEED
[m/s]

WIND
PRESSURE

Q [kN/m²]

DESCRIPTION EFFECTS FROM WIND

0 0-0.2  0 Calm Calm. Smoke rises vertically.

1 0.3-1.5  0.001 Very light
Direction of wind shown by smoke drift 
but not by wind vanes.

2 1.6-3.3  0.007 Light breeze
Wind felt on face. Leaves 
rustle.Ordinary wind vane moved by 
wind.

3 3.4-5.4  0.02 Gentile breeze
Leaves and smaller twigs in constant 
motion, wind extends light flag.

4 5.5-7.9  0.04 Moderate breeze
Dust and loose paper raised. Small 
branches begin to move.

5 8.0-10.7  0.07 Fresh breeze Small trees in leaves start to  sway.

6 10.8-13.8  0.12 Strong breeze
Large branches in motion. Whistling 
heard in overhead wires. Umbrella use 
becomes difficult.

7 13.9-17.1  0.18 Near gale
Whole trees in motion. Inconvenient to 
walk against winst.

8 17.2-20.7  0.27 Gale
Twigs break from trees. Difficult to 
walk.

9 20.8-24.4  0.37 Strong gale
Slight structural damage. Chimney pots
and slates removed.

10 24.5-28.4  0.50 Storm
Trees uprooted. Considerable 
structural damage.

11 28.5-32.6  0.67 Violent storm
Widespread structural damage. 
(seldomly in inland)

12 32.7-36.9  0.85 Hurricane
Massive and widespread structural 
damage.

V [m/s] = v[km/h] / 3.6 q[kN/m²] = V² / 1600

Note:
Beaufort scale is based on average wind speed. Measures at the structure shall be 
executed according gust wind speed.
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1.7.2 MEMBRANE TENSION

By applying a dynamic loading q = 0.50 KN/m2 with its aerodynamic coefficient 
cf  = 0.40 and regarding a span of l = 5.00 m a resulting membrane tension of 
Z = 0.80 kN/m is derived.

Z=(Zy 
2+Zz 

2 )1/2 = 0.80 kN/m

with Zz =0.5*0.4*5.0/2=0.50 kN/m

Zy=(Z2-Zz 
2 )1/2  =(0.802-0.50 

2 )1/2 =0.624

Zy/Zz=0.624/0.50=1.25 = 1 / 0.8

1.7.3 SNOW LOADING

Snow loads are not taken into account.
Bulding up of the structure shall only be made in appropriate weather 
conditions or the roof shall be kept free from snow. 

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   28/170 

1.8  PERMISSIBLE PAYLOADS

On following pages allowable payloads of the structure and different possible
configurations  for  equipment  such  as  illumination(spots)  and  sounding  are
displayed. If the preparing loading configuration differ from these set ups, please
inform Prolyte or the Engineering office Krasenbrink+Bastians.

Loads up to 100 kg can be fastened at any position of the chord. Loads more
than 100 kg have to be positioned at the node or adequate proofs have to be
carried out. Loads shall be equally distributed over the trusses main chords.

All given values are static loads. To consider dynamic affecting the loads have
to be decreased with a factor of minimum 1,2.
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kind of loading:

distributed load
[kg/m]

front bow rear bow  center bow side truss

roof 8x6 50 kg/m 50 kg/m 50 kg/m 50 kg/m

roof 6x4 120 kg/m 120 kg/m - 120 kg/m
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center point load  
[kg]

center point 
load (CPL)

front bow rear bow  center bow side truss

roof 8x6
250 kg 350 kg 350 kg

-

roof 6x4
400 kg 450 kg

- -
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distributed load: M = q x l² / 8

third point load: M = P x l / 3

fourth point load: M = P x l / 2

bow front/ center/ rear: 8x6m

M = 0,50 x 8,82² / 8 = 4,86 kNm

 third point load: P = 4,86 x 3 / 8,82 = 1,65 kN

 fourth point load: P = 4,86 x 2 / 8,82 = 1,10 kN

bow front/ center/ rear: 6,4m

M = 1,20 x 6,24² / 8 = 5,84 kNm

 third point load: P = 5,84 x 3 / 6,24 = 2,80 kN

 fourth point load: P = 5,84 x 2 / 6,24 = 1,85 kN

third point load 
(TPL)

front bow rear bow  center bow side truss

roof 8x6
165 kg 165 kg 165 kg

-

roof 6x4
280 kg 280 kg

- -

fourth point 
load (FPL)

front bow rear bow  center bow side truss

roof 8x6
110 kg 110 kg 110 kg

-

roof 6x4
185 kg 185 kg

- -
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point load setup 2
[kg]

front bow rear bow  center bow
distance to

tower

roof 8x6
350 kg 350 kg 350 kg 1,3m

roof 6x4
500 kg 500 kg - 1,0m
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additional PA-load  ARC Roof  8x6 and 6x4 
[kg]
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1.9 NECESSARY BALLAST LOAD

friction coefficient μ 

1: Spindle on timber spreader μ = 0,40
2: Spindle on timber spreader, embeded μ = 0,60
3: Spindle on timber spreader, screwed μ = 0,60
4: Spindle on rubber mat μ = 0,60
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1.9.1 SYSTEM 8x6

support A B

no groundring
1500 kg

(1900 kg)
1300 kg

(1800 kg)

with groundring
900 kg

(1200 kg)
900 kg

(1200 kg)

with Layher/
Easyframe B

450 kg
(750 kg)

450 kg
(750 kg)

(values in brackets for frictional coefficient μ=0,4)

Permanently existing loads can be calculated proportionally against the ballast
loads. (dead weights already taken into account)
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1.9.2 SYSTEM 6x4

support A B

no groundring
1200 kg

(1550 kg)
1100 kg

(1450 kg)

with groundring
600 kg

(800 kg)
600 kg

(800 kg)

with Layher/
Easyframe B

400 kg
(600 kg)

400 kg
(600 kg)

(values in brackets for frictional coefficient μ=0,4)

Permanently existing loads can be calculated proportionally against the ballast
loads. (dead weights already taken into account)
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1.9.3 ADDITIONAL BALLAST WITH SOUNDWINGS

support A B C

ballast 8x6m/
6x4m

450 kg
(600 kg)

300 kg
(400 kg)

100 kg
(200 kg)

(values in brackets for friction coefficient 0,4)
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STRUCTURAL CALCULATION

2 STATICAL SYSTEM

Isometric:

black: PROLYTE H30D curved truss

blue: PROLYTE H30V 

purple: tube Ø50x4 EN AW 6082 T6

green: tube Ø48x3 EN AW 6082 T6
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top view:

side view:

(The  system  is  modelled  with  a  slighty  larger  height,  what  leads  to  little  loading
capacities.)
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front view:
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3  LOADING

Load case 1: dead weight

H30D Circular truss: gk,1 ≈ 0,070 kN/m (7,0 kg/m)

H30V: gk,2 ≈ 0,065 kN/m (6,5 kg/m)
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Load case 2: distributed payload 

see chapter 1.6.3
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Load case 3: point load set up 1

see chapter 1.6.3
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Load case 4: point load set up 2

see chapter 1.6.3
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Load case 5: PA-load

see chapter 1.6.3
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Load case 10: wind roof

qb = 0.20 kN/m    cf = 1.00

0,20 x 1,0 x (2,71/2+0,15) = 0,301 kN/m

0,20 x 1,0 x (2,71+3,42)/2 = 0,613 kN/m

0,20 x 1,0 x (3,42/2+0,15) = 0,372 kN/m
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Load case 11: membrane tension roof

z1 = (0,301 + 0,372) / 2 x 1/0,8 = 0,421 kN/m
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Load case 12: wind rear wall

The canopy is fixed at the roof and columns. The exact distribution of the load 
will be calculated with a FEM-analysis of the canopy. 

grid: 50x50 cm
cross section: 500 x 5 mm (5 mm Plane)
E-Modul: 5 MN/m²

The calculation is done with a wind load of: 
qb = 0,15 kN/m² 

System:

qk,1 = 0,15 x 0,5/2 = 0,0375 kN/m

qk,2 = 0,15 x 0,5 = 0,0750 kN/m
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Support reactions:

in linearised form:
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Roofgirder:

q = 0,32 kN/m triangular

Columns:

q = 0,49 kN/m 

arc area: ~7,4 m²

Total wind load on rear wall :

0,15 x 1,0 x (8,4 x 3,678 + 7,4) = 5,7 kN 

arc length:  L = 6 x 1,48  = 8,88 m

Wind on roof girder: 8,88 x 0,32/2 = 1,42 kN

Wind on tower:      5,7 – 1,42 = 4,28 kN 

        → q = 4,28/ (2x3,70) = 0,59 kN/m

with qb = 0,20:

qk,1 = 0,2/0,15 x 0,32 = 0,427 kN/m

qk,2 = 0,2/0,15 x 0,59 = 0,787 kN/m
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Load case 13: membrane tension rear wall

qk,1 = 0,427/0,8 = 0,534 kN/m

qk,2 = 0,787/0,8 = 0,984 kN/m

Reaction force due to membrane tension roof (inner forces)

Qk = 1,20 kN
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Load case 14: wind left wall 

The canopy is fixed at the roof and columns. The exact distribution of the load 
will be calculated with a FEM-analysis of the canopy. 

grid: 50x50 cm
cross section: 500 x 5 mm (5 mm Plane)
E-Modul: 5 MN/m²

The calculation is done with a wind load of: 
qb = 0,15 kN/m² 

System:
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support reactions:

in linearised form:
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Columns:

q= 0,34 kN/m 

Roof girder:

q = 0,28 kN/m triangular

mit qb = 0,20:

qk,1 = 0,2/0,15 x 0,28 = 0,373 kN/m

qk,2 = 0,2/0,15 x 0,34 = 0,453 kN/m
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Load case 15: membrane tension left wall

qk,1 = 0,373/0,8 = 0,466 kN/m

qk,2 = 0,453/0,8 = 0,566 kN/m

Reaction force due to membrane tension roof (inner forces)

Qk = 0,63 kN
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Load case 16: wind right side wall 

see LC 14
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Load case 17: membrane tension left wall

see LC 15
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Load case 20: wind structure without wall canopy y-direction

Columns / Roof– 50% permeable  

qb = 0,455 kN/m cf = 1,30 b ~ 0,30 m:

qk = 1,3 x 0,455 x 0,3 x 0,5 = 0,089 kN/m
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Load case 21: wind structure without wall canopy x-direction

see LC 20
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To regard various wind directions, each single wind loading scenario will be multiplied 
with a factor based on the weighting cf – value according to the direction of wind:

1. roof, back wall and sides enclosed with fully closed canvas wall 
LC 101-103

 2. roof enclosed with fully closed canvas wall, back wall and sides removed
LC 301-302
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1. roof, back wall and sides enclosed: fully closed canvas wall for roof and walls

Loading scenario 101 Wind ß = 0° 
Load 10-11 =     1,40
Load 12-13 =     1,30
Load 14-17 =     1,50

Loading scenario 102 Wind ß = 90°  
Load 10-11 =     0,10
Load 12-13 =     0,20
Load 14 =    -1,30 
Load 15 =     1,30
Load 16-17 =     0

Loading scenario 103 Wind ß = 180°  
Load 10-11 =     0,10
Load 12 =    -1,30
Load 13 =     1,30
Load 14-17 =     0,20
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2. roof closed, wall canopy removed

Loading scenario 301 Wind ß = 0° 

Load 10-11 0,455/0,2 x 0,6 =     1,365
Load 20 =     1,00

Loading scenario 302 Wind ß = 90°  

Load 10-11 0,455/0,2 x 0,6 =     1,365
Load 21 =     1,00
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For the dimensioning the given load cases are combined in load case combinations.  

NOTICE:

Due to the calculation according to the new standard DIN EN 1999-1-1/ Eurocode 9 
for aluminium, it is necessary to build some extra load case combinations.

A change in the calculation concept from permissible loads (DIN 4113) to stress 
capacity values with incorporate partial safety factors gG = 1,1 for steady loads and  
gQ = 1,35 for variable loads affords these extra load case combinations. (LCC 91-93)
The values for the partial safety factors are given in the DIN EN 13814 for fairground 
and amusement park machinery and structures.

Load combinations under characteristic loads: 

LCC 81: LC1 + LC(2-4) + LC5 + LC(101-103)

LCC 83: LC1 + LC(2-4) + LC5 + LC(301-302)

LCC 85: max (LCC81; LCC83)

Load combinations under design loads: 

LCC 91: 1,1 x LC1 + 1,35 x LC(2-4) + 1,35 x LC5 + 1,35 x LC(101-103)

LCC 93: 1,1 x LC1 + 1,35 x LC(2-4) + 1,35 x LC5 + 1,35 x LC(301-302)

LCC 95: max (LCC91; LCC93)
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4 CALCULATION
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Internal forces

Load case combination 95:

PROLYTE H30D:

My,Ed
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Mz,Ed
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NEd
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Vy,Ed

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   74/170 

Vz,Ed
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PROLYTE H30V:

My,Ed
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Mz,Ed
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NEd
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Vy,Ed
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Vz,Ed
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guy wires:
NEd
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pipes:
NEd
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5 PROOFS

5.1 GENERAL PROOFS

Beam numbers:
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5.1.1 PROLYTE H30D

Proof of bearing capacity:

decisive:

Nchord,1,Ed = -6,03/3 - 9,12/(2 x 0,207) - 0,73/0,239 = -27,09 kN

Nchord,2,Ed = -6,03/3 - 9,12/(2 x 0,207) + 0,73/0,239 = -20,98 kN

Nchord,3,Ed = -6,03/3 + 9,12/0,207 = 42,05 kN

max h = 42,05 / 50,22 = 0,837 < 1,0
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M-V-Interaction:

Vchord,1,Ed = 0,15/ 2 + 3,29/ 4 x 1/ tan(60°) = 0,550 kN

Vchord,2,Ed = 0,15/ 2 – 3,29/ 4 x 1/ tan(60°) = -0,400 kN

Vchord,3,Ed = 3,29/ 2 = 1,645 kN

decisive:

DMchord,3,Ed = 0,05 x 1,645 = 0,0823 kN

schord,Ed = 42,05 x101 / 4,241 + 0,0823x103/ 4,493 = 117,5

schord,Ed /  sRd,HAZ = 117,5/ 118,40 = 0,99 ≤ 1,0 
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proof against buckling:

1. Buckling vertical to the arch plane

Buckling vertical to the arch plane only occurs on the front and the rear arch.

l = 8,42 m; b ≈ 1,0; Lcr = 1,0 x 8,42 = 8,42m

Ncr,d = (p / 8,42)2 x 70000 x 1,0571 x10-5 / 1,1 x 103 = 93,64 kN

l = √(144,6 / 93,64) = 1,243

f = 0,5 x [1 + 0,2 x (1,243 - 0,1) + 1,243²] = 1,387

cmin = 1 / (1,387 + √(1,387² - 1,243²)) = 0,500

decisive

[NEd / (cmin x NRd)]0,8 + [(My,Ed / My,Rd)1,7 + (Mz,Ed / Mz,Rd)1,7]0,6 < 1,0:

[2,19/ (0,500 x 150,66)]0,8 + [(6,76/ 10,39)1,7 + (1,90/ 12,0)1,7]0,6 = 0,738 < 1,0 
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2. Buckling in arch plane

s = 8,88/2 = 4,44m; b ≈ 1,1; Lcr = 1,1 x 4,44 = 4,84 m

Ncr,d = (p / 4,84)2 x 70000 x 1,0573 x10-5 / 1,1 x 103 = 283,5 kN

l = √(144,6 / 283,5) = 0,714

f = 0,5 x [1 + 0,2 x (0,714 - 0,1) + 0,714²] = 0,816

cmin = 1 / (0,816 + √(0,816² - 0,714²)) = 0,825

decisive:

[NEd / (cmin x NRd)]0,8 + [(My,Ed / My,Rd)1,7 + (Mz,Ed / Mz,Rd)1,7]0,6 < 1,0:

[6,03 / (0,825 x 150,66)]0,8 + [(9,12 / 10,39)1,7 + (0,73 / 12,02)1,7]0,6 = 0,970 < 1,0 

no further proof
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5.1.2 PROLYTE H30V

Proof of bearing capacity:

decisive:

Nchord,Ed = 2,90 / 4 + (10,39 + 1,26) / (2 x 0,239) = 25,10 kN

Nchord,Ed / Nchord,Rd = 25,10 / 50,22 = 0,50 < 1,0

M-V-Interaction:

The proof is done for the most unfavourable location:

DMEd = 0,25 x √(0,66² + 7,26²) x 0,05 = 0,091 kNm

sGurt,Ed = 25,10 x101 / 4,241 + 0,091 x103 / 4,493 = 79,46 N/mm²

 sGurt,Ed /  sRd,WEZ = 79,46 / 118,40 = 0,671 < 1,0

Buckling is not decisive, no further proof.
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5.1.3 PROLYTE H30V Tower

Proof against buckling:

front tower:

b ≤ 2,5 Lcr = 2,5 x 3,90 = 9,75m i = 0,1112 m

l = 9,75/0,1112 x 1/p x √(250/70000) = 1,668

f = 0,5 x [1 + 0,2 x (1,668 - 0,1) + 1,668²] = 2,048

cmin = 1 / (2,048+ √(2,048² - 1,668²)) = 0,309

decisive:

[NEd / (cmin x NRd)]0,8 + [(My,Ed / My,Rd)1,7 + (Mz,Ed / Mz,Rd)1,7]0,6 < 1,0:

[16,36/(0,309 x 200,88)]0,8 + [(0,18/24,0)1,7 + (7,73/24,0)1,7]0,6 = 0,659 < 1,0

no further proofs
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5.1.4 Compressive strut roof

Stab 31: rear

b = 1,0 Lcr < 2,71 m

Ncr = (p2 x 70000 x 1,541 x10-7) / 2,712 x 103 = 14,50kN

l = √((5,781 x 250 x10-1) / 14,50) = 3,157

f = 0,5 x [1 + 0,2 x (3,157 - 0,1) + 3,1572] = 5,789

c = 1 / (5,789+ √(5,7892 - 3,1572)) = 0,094

Nb,Rd = 0,094 x 5,781 x 250/1,1 x 10-1 = 12,35 kN

h = 12,89 / 12,35 ≈ 1,03

Stab 32: front

b = 1,0 Lcr < 3,42 m

Ncr = (p2 x 70000 x 1,541 x10-7) / 3,422 x 103 = 9,102 kN

l = √((5,781 x 250 x10-1) / 9,102) = 3,985

f = 0,5 x [1 + 0,2 x (3,985 - 0,1) + 3,9852] = 8,829

c = 1 / (8,829+ √(8,8292 - 3,9852)) = 0,060

Nb,Rd = 0,060 x 5,781 x 250/1,1 x 10-1 = 7,88 kN

h = 4,96 / 7,88 = 0,629 < 1

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   90/170 

5.1.4 Proof corner reinforcemant

The corners are stiffened by two diagonal struts (in each corner):

5.1.4.1 Proof of the pipes

NEd = 22,81 kN

Lcr < 1,50 m

Ncr = (p2 x 70000 x 107,8 x103) / 15002 x 10-3 = 33,10 kN

l = √((424,1 x 140 x10-3) / 33,10) = 1,339

f = 0,5 x [1 + 0,2 x (1,339 - 0,1) + 1,3392] = 1,520

c = 1 / (1,520 + √(1,5202 - 1,3392)) = 0,447

Nb,Rd = 0,447 x 424,1 x 140/1,1 x 10-3 = 24,13 kN

h = 22,81 / (2 x 24,13) = 0,473 < 1
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5.1.4.2 Proof of the clamps

chosen: DOUGHTY SWL 750

or equal
Nk:

leff = 0,85 + 0,239/2 = 0,970

→ NEd = 0,85/0,97 x 17,0 = 14,90

h = 14,90 / (2 x 7,50) = 0,993 < 1

5.1.4.3 Proof for local chord bending:

NH,Ed = 22,81 / 2 x cos(45°) = 8,06 kN

DMEd = 8,06 x 0,05/2 = 0,202 kNm

schord,Ed = 25,10 x10 / 4,241 + 0,202 x103 / 4,493 = 104,1 N/mm²

h = 104,1 /118,40 = 0,879 < 1

No further proofs
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5.1.5 Guy wires

guy wire Ø8 mm z.B. wire class 6x19, 1770 N/mm² , with steel inlay 

Gebrauchszahl 3,5 zul Z = 40,7 / 3,5 = 11,63 kN
Spannschloß M 12 zul Z = 9,90 kN
DIN 1480

h = 9,67 / 9,90 = 0,977 < 1
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5.1.6 Groundring (Base point connection)

NEd = 15,0 kN

The groundring is being carried out on three sides with trusses Prolyte H30V.

iy,z = 11,12 cm; A = 16,96 cm²

buckling length: ~ 8,0 m

Nb,Rd = χ x Aeff x f0 /  γM1

λ =  Lcr / (i x π) x √((Aeff x f0)/A x E)) = 800/(11,12x3,14) x √(250/70000) = 1,369

Φ = 0,5 x (1+α x (λ – λ0) +  λ²) = 0,5 x (1+0,2x(1,369 – 0,10) + 1,369²) =1,564
χ = 1/ (Φ + √(Φ² – λ²)) = 1/(1,564 + √(1,564² – 1,369²)) = 0,431

Nb,Rd = 0,431 x 200,88 = 86,58 kN > 15,0 kN 

Adapter:

NEd = 15,0 kN (pressure)

bending of the frame:
MEd = 15,0/ 2 x 0,239/ 4 = 0,4481 kNm

RR50x50x4 (EN AW 6082 T6) Wel = 9,49 cm³
 

σEd = 0,4481 x 10³/ 9,49 = 47,22 N/mm² < 250/1,1 = 227,27 N/mm² = σRd

NEd = 15,0 kN (safe side, tension in the side walls is much lower)

bending of the plates:
MEd = 15,0/ 2 x 0,025 = 0,1875 kNm

150x 122,5x10mm (EN AW 6061 T6)
Wel = 12,0 x1,0²/ 6 = 2,0 cm³

 
σEd,HAZ = 0,1875 x 10³/ 2,0 = 93,75 N/mm² < 0,8 x 175/1,25 = 112 N/mm² = σRd,HAZ

Tension in the rear wall can be neglected due to attaching the guy wires on the 
bases.

 no further proof
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5.2 Permissible payload system 6x4

The permissible payload is determined with a comparative calculation. Only internal 
forces resulting from live load are compared to those of bigger state.

My,Ed

System 6x4:       System 8x6:

NEd

System 6x4:       System 8x6:
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The changed usage of the single elements can be estimated in the following way:

Roof arches:

h6x4 ≈ My,6x4 / My,8x6 x h8x6 = 5,96/5,85 x 0,769 = 0,783 < 1

Main grid:

h6x4 ≈ My,6x4 / My,8x6 x h8x6 = 5,64 / 4,69 x 0,699 = 0,841 < 1

Towers:

h6x4 ≈ N6x4 / N8x6 x h8x6 = 11,22 / 9,10 x 0,684 = 0,843 < 1

Guy wires:

h6x4 ≈ N6x4 / N8x6 x h8x6 = 5,43 / 5,18 x 0,977 = 1,02 < 1,03

These results are safe because the load reduction due to wind is not taken into 
account.

no further proof
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6 SOUNDWINGS
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Optionally the construction can be build up  with soundwings.

The maximum width of the soundwings is 2,0m (truss piece).

The sound wings may be closed completely with canopies or may be loaded with a PA-
load of 10 kN (CPL) with a maximum surface of 4m² up to wind speeds of 20 m/s.
Above wind speeds of 20 m/s the canopies/ PA-load must be removed.

from PA-load:
10,0 kN = 1000 kg (dynamic load increase is taken into account)

from wind:
1,0 x 0,20 x 4,0 = 0,80 kN (with PA)
1,0 x 0,20 x 4,9/ 2 = 0,49 kN/m (with canopy)

from membrane tension:
0,49/ 0,80 = 0,6125 kN/m

proof H30V:
with PA
My,Ed = 1,10 x 0,063 x 2,45²/12 + 1,35 x 1,2 x 10,0 x 2,45/8 = 4,99 kNm
Mz,Ed = 1,35 x 1,8 x 0,80 x 2,45/ 2 = 2,38 kNm (< MRd,Boxcorner = 9,13 kNm)

NEd = (4,99+2,38)/ (2x0,239) = 15,42 kN < 50,22 kN   

Vz,Ed = 1,10 x 0,063 x 2,45/ 2 + 1,35 x 1,2 x 10,0/ 2 = 8,18 kN < 18,94 kN 

with canopy
My,Ed = 1,10 x 0,063 x 2,45²/12 + 1,35 x 1,3 x 0,6125 x 2,45²/ 12 = 0,57 kNm
Mz,Ed = 1,35 x 1,3 x 0,49 x 2,45²/ 2 = 2,58 kNm

(not decisive) 

Proof of the pipes (side walls)

FH,d = 1,35 x 1,8 x 0,80 = 1,95 kN (from additional wind in the side walls)
MEd = 1,95 x 3,90/ 2 = 3,80 kNm (additional moment in the corners)
NEd = 3,80/ 0,85 x cos 45° = 6,32 kN

NEd,sum = 22,81 + 6,32 = 29,13  kN

Nb,Rd = 0,447 x 424,1 x 140/1,1 x 10-3 = 24,13 kN
h = 29,13 / (2 x 24,13) = 0,604 < 1
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7  BALLAST LOAD

7.1 SYSTEMS WITHOUT GROUNDRING

All lifting and displacing loads have to be secured locally by ballast.

safety factor 1,20

friction coefficient μ:

1: Spindle on timber spreader μ = 0,40
2: Spindle on timber spreader, embeded μ = 0,60
3: Spindle on timber spreader, screwed μ = 0,60
4: Spindle on rubber mat μ = 0,60

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   100/170 

SYSTEM 8x6
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front supports, nodes  9+34:

deadweight = 0,98 kN
Rx = 1,32 kN
Ry = 3,40 kN Rres = (Rx²+Ry²)1/2 = 3,65 kN
Rz = -6,82 kN

μ = 0,40:
req. ballast = 1,20 x (3,65/0,40 + 6,82) - 0,98 = 18,15 kN   (1900 kg)        

μ = 0,60:
req. ballast = 1,20 x (3,65/0,60 + 6,82) - 0,98 = 14,50 kN   (1500 kg)  
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rear supports, nodes  3+28:

deadweight = 0,85 kN
Rx = 5,12 kN
Ry = 1,10 kN Rres = (Rx²+Ry²)1/2 = 5,24 kN
Rz = -2,58 kN

μ = 0,40:
req. ballast = 1,20 x (5,24/0,40 + 2,58) - 0,85 = 17,97 kN   (1800 kg)        

μ = 0,60:
req. ballast = 1,20 x (5,24/0,60 + 2,58) - 0,85 = 12,73 kN   (1300 kg) 
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SYSTEM 6x4:

A detailed calculation is being abstained from. The following estimation is done:

factor rear wall: 6,0/ 8,0  = 0,75

factor side wall:  4,0/ 6,0  = 0,66

factor roof: 6,0x4,0/(8,0x6,0) = 0,50

The supporting loads consist of three parts:

1. horizontal load Faktor 0,75

2. lifting load from roof Faktor 0,50

3. lifting load from overturning Faktor 1,00

This part remains the same as with the reduction of the wall area the depth of
the stage is reduced.

The lifting part from wind on roof to the total lifting load is as follows:

load case 101: Rz = 6,82 kN

suction roof area: (1,4 x 0,20 x 8,0 x 6,0)/ 4
 = 3,36 kN (= 50%) 

The following factor can be taken into account for the lifting loads:

0,50x 1,00 + 0,50 x 0,50 = 0,75

All calculated ballast loads can be multiplied on the safe side with a factor of
0,80 for a stage size of 8x6.

The factor is directly introduced into the following table.
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overview ballast

supports A B

ballast 8x6m
1500 kg

(1900 kg)
1300 kg

(1800 kg)

(values in brackets for friction coefficient 0,4)

supports A B

ballast 6x4m
1200 kg

(1550 kg)
1100 kg

(1450 kg)

(values in brackets for friction coefficient 0,4)
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7.2 SYSTEMS WITH GROUNDRING

All lifting loads have to be secured locally by ballast.
The proof against sliding and overturning is done for the system as a whole.
The groundring is being carried out circulating on 3 sides.

safety factor 1,20

friction coefficient μ:

1: Spindle on timber spreader μ = 0,40
2: Spindle on timber spreader, embeded μ = 0,60
3: Spindle on timber spreader, screwed μ = 0,60
4: Spindle on rubber mat μ = 0,60
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front supports, nodes  9+34:

deadweight = 0,98 kN
Rx = 1,32 kN
Rz = -6,82 kN

req. ballast = 1,0 x (1,32/ 0,40+6,82) - 0,98 = 9,14 kN   (900 kg)        (*)

rear supports, nodes  3+28:

deadweight = 0,85 kN
Rz = -4,61 kN

req. ballast = 1,0 x 4,61 - 0,85 = 3,76 kN   (400 kg)        (*)

(*) see proof against sliding and overturning
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System:
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SYSTEM 8x6:

deadweight:

truss: V1 =  3,672 kN

wind load:

decisive LC 101: WH = 10,454 kN; WV = 15,106 kN

proof against sliding:

required ballast

m = 0,4: 1,2 x (10,454 / 0,4 + 15,106) – 3,672 = 45,82 kN

m = 0,6: 1,2 x (10,454 / 0,6 + 15,106) – 3,672 = 35,36 kN

chosen:

m = 0,4: 48,0 kN (4 x 1200 kg)

[(48,0 + 3,67 - 1,2 x 15,11) x 0,4] / 10,45 = 1,28 > 1,20  

m = 0,6:  36,0 kN (4 x 900 kg)

[(36,0 + 3,67 - 1,2 x 15,11) x 0,6] / 10,45 = 1,24 > 1,20

proof against overturning:

MStand /  Mkipp > 1,20

[(36,0 + 3,67) x 5,71/ 2]/ [(10,454 x 4,99/ 2) + (15,11 x 6,42/ 2)] = 1,51 > 1,20 
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SYSTEM 6x4:

deadweight:

truss: V2 = 2,39 kN

wind load: (decisive LC 101)

WH = (4,99 x 6,888)/ (4,99 x 8,956) x 10,454 = 8,04 kN

WV = (6,612x 4,714)/ (8,612 x 6,427) x 15,106 = 8,51 kN

proof against sliding:

required ballast

m = 0,4: 1,2 x (8,04 / 0,4 + 8,51) – 2,39 = 31,94 kN

m = 0,6: 1,2 x (8,04 / 0,6 + 8,51) – 2,39 = 23,90 kN

chosen:

m = 0,4: 32,0 kN (4x 800 kg)

[(32,0 + 2,39 - 1,2 x 8,51) x 0,4] / 8,04 = 1,20 ≥ 1,20  

m = 0,6:  24,0 kN (4 x 600 kg)

[(24,0 + 2,39 - 1,2 x 8,51) x 0,6] / 8,04 = 1,21 ≥ 1,20

proof against overturning:

MStand /  Mkipp > 1,20

[(24,0 + 2,39) x 3,71/ 2]/ [(8,04 x 4,99/ 2) + (8,51 x 4,71/ 2)] = 1,22 > 1,20 
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overview ballast:

supports A B

ballast 8x6m
900 kg

(1200 kg)
900 kg

(1200 kg)

(values in brackets for friction coefficient 0,4)

supports A B

ballast 6x4m
600 kg

(800 kg)
600 kg

(800 kg)

(values in brackets for friction coefficient 0,4)
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7.3 SYSTEMS WITH LAYHER PODIUM/ EASY FRAME B

For systems with Layher podium/ Easyframe B the total  heigth of the stage  
increases by ~1m.
The required ballast loads are proportionally reduced by the dead weight of the 
layher podium. 
The values are directly introduced into the following table.

8x6m:
8 x 6x 0,40 = 19,20 kN (4 x 480 kg)

6x4m:
6 x 4x 0,40 = 9,60 kN (4 x 240 kg)

supports A B

ballast 8x6m
450 kg

(750 kg)
450 kg

(750 kg)

(values in brackets for friction coefficient 0,4)

supports A B

ballast 6x4m
400 kg

(600 kg)
400 kg

(600 kg)

(values in brackets for friction coefficient 0,4)
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7.4 SYSTEMS WITH SOUNDWINGS

For systems with soundwings additional ballast is needed.
All lifting and displacing loads are secured locally by ballast.
The necessary ballast loads are basically the same for both roof sizes. Slight  
differences in height and depth are neglected.

lifting force:

H = 1,30 x 4,90/2 x 2,45 x 0,20 = 1,56 kN (safe side)
Rz = 1,56 x 3,75/ 5,43 = 1,08 kN

displacing force:

front columns H = 1,56/ 2 + 1,30 x 4,9/2x2,45/2x0,2 = 1,56 kN

m = 0,4:

1,2 x (1,56/0,40 + 1,08) = 5,97 kN (600 kg)

m = 0,6:

1,2 x (1,56/0,60 + 1,08) = 4,42 kN (450 kg)

rear columns  H = 1,56/ 2 = 0,78 kN

m = 0,4:

1,2 x (0,78/0,40 + 1,08) = 3,60 kN (400 kg)

m = 0,6:

1,2 x (0,78/0,60 + 1,08) = 2,86 kN (300 kg)

soundwing columns H = 1,56/ 2 = 0,78 kN; deadweight ~ 0,50 kN

m = 0,4:

1,2 x (0,78/0,40) – 0,50 = 1,84 kN (200 kg)

m = 0,6:

1,2 x (0,78/0,60) – 0,50 = 1,06 kN (100 kg)
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overview additional ballast:

supports A B C

ballast 8x6m/
6x4m

450 kg
(600 kg)

300 kg
(400 kg)

100 kg
(200 kg)

(values in brackets for friction coefficient 0,4)
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8 LAYHER PODIUM

8.1 Universal Base

In case of setup with Layher podium the columns are placed on special bases made
from steel.
The  proof  is  done  for  bases  with  the  outer  measurements  of  1,036x1,036m
(1,00x1,00m metric system) for system heights of 1,0m or 1,50m.

An adverse load in the middle as well as two positions near the edge are taken into
account.
The proof is done for an adverse combination of lifting forces and horizontal forces on
one support as well as for a maximum pressure force.
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system:

red: ReRo 150x50x5mm (S235JR)
green: ReRo 100x50x5mm (S355JR)
light blue: QRo 40x40x4mm (S235JR)
yellow, grey, blue: Ø48,3x3,2mm (S235JR)
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top view:

front view:
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Loading

load case 1: max. NEd

NEd < 50,0 kN
50/ 4 = 12,50 kN
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load case 2: min. NEd

NEd = -20,0 kN (Rz,d)
Rx,d = 15,0 kN
Ry,d = 15,0 kN

20/ 4 = 5,0 kN
15/ 4 = 3,75 kN
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Calculation
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The proof is done within the software as steel checks regarding elastic (if necessary
plastic) bearing capacities of the elements.
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< 1,0 
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< 1,0
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proof of Layher-Coupler

Only the decisive load cases are shown.

< 26,40 kN
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< 10,0 kN

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   138/170 

< 31,0 kN

no further proof
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supports:
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8.2 diagonals

resulting from:

tower:

FH,tower,x = 10,3 kN

FH,tower,y = 3,78 kN

live load podium:

H = V/ 10:

FH,liveload,x = 8,806/ 2 x 2,072/ 2 x 5,0/ 10 = 2,28 kN

FH,liveload,y = 6,216/ 2 x 1,036/ 2 x 5,0/ 10 = 0,81 kN

wind on podium:

FH,wind,x = 2,072/ 2 x 0,20  = 0,207 kN

FH,wind,y = 1,036/ 2 x 0,20 = 0,104 kN

max FH,x,Ed = 1,35 x (10,3 + 2,28 + 0,207) = 17,26 kN

max FH,y,Ed = 1,35 x (3,78 + 0,81 + 0,104) = 6,34 kN
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The horizontal force is distributed onto two diagonals (at least):

angle a: arc tan (1,0 / 2,072) = 25,8°

max FV,Ed = 17,26 / (2 x cos(25,8°)) = 9,59 kN

NV,Rd = 16,8 kN

h = 9,59 / 16,8 = 0,571 < 1,0

max. spindle extension:

max H = max {17,26/(1,35 x 7); 6,34/(1,35 x 6)} = 1,83 kN ≙ 2,0 kN

max V < 16,57 / 1,1 + 1,036/2 x 1,036/2 x 5,0 = 16,4 kN 

< 2,072 x 2,072 x 5,0 = 21,5 kN

HSpindel ≤ 25 cm
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8.3 standard poles

buckling is decisive:

b = 0,90

Lcr = 0,9 x 1,0 = 0,90 m

Ncr = (p2 x 210000 x 1,16 x105) / (0,90 x103)2 x 10-3 = 296,5 kN

l = √((454,4 x 320 x 10-3) / 296,5) = 0,700

KSL a: a = 0,21

f = 0,5 x [1 + 0,21 x (0,700 - 0,2) + 0,7002] = 0,800

k = 1 / (0,800 + √(0,8002 - 0,7002) = 0,85

Nb,Rd = 0,85 x 454,4 x 320/1,1 x 10-3 = 112,1 kN

max NEd = 1,35 x 2,0722 x 5,0 = 28,97 kN

h = 28,97 / 112,1 = 0,258 < 1,0

no further proof

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   144/170 

8.4 Bearing capacities Layher system
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9 EASYFRAME B PODIUM
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In  case  of  setup  with  Easyframe  B  podium  the  columns  are  placed  on  special
attachments.

An adverse load in the middle as well as one position near the edge are taken into
account.
The proof is done for an adverse combination of lifting forces and horizontal forces on
one support as well as for a maximum pressure force.

system:

blue: 50x50x4mm (EN AW 6082 T6)
green: Ø30x3mm (EN AW 6082 T6)
pink: special frame profile 50x50 (EN AW 6082 T6)
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top view:

side view:
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front view:
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Loading

load case 1: max. NEd

NEd < 35,0 kN
35/ 4 = 8,75 kN
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load case 2: min. NEd

NEd = -20,0 kN (Rz,d)
Rx,d = 15,0 kN
Ry,d = 15,0 kN

20/ 4 = 5,0 kN
15/ 4 = 3,75 kN
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Calculation

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   159/170 

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 
PROJECT-NO.:

13288–Revision 01

CUSTOMER:

PROLYTE GROUP
DATE:

30.11.2015



KRASENBRINK + BASTIANS INGENIEURE

SEITE:   160/170 

internal forces + stresses
LC1
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< σRd, HAZ = 0,8 x 185/1,25 = 118,4 N/mm² (at cut end of HAZ)
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LC2
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< σRd, HAZ = 0,8 x 185/ 1,25 = 118,4 N/mm² (at cut end of HAZ)
< σRd = 250/ 1,1 = 227,27 N/mm² (in undisturbed material)
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podium elements:

The proof for the connection to the Stageframe B podium is calculated for higher 
forces in a separate structural report.
Also the podium is proven for 750 kg/m² and a horizontal load of V/10 
(2x2x7,5/10 = 3,0 kN) each element.

payload podium: 500 kg/m² < 750 kg/m²

max. Rx,y,d = 15,0 kN
H = 15,0/1,35/ 5 + 5,0 x 2x1,0/2/10 = 2,72 kN < 3,0 kN (5 elements in a row)

payload podium: 500 kg/m² < 750 kg/m²

characteristic values:

allowable Q = 23,0 kN ~> 1,4 x 23,0 = 32,2 kN = QRd

allowable N = 23,0 kN ~> 1,4 x 23,0 = 32,2 kN = NRd

allowable M = 893 kNcm ~> 1,4 x 893 = 1250 kNcm = MRd

proof of guy wire attachment plate t=10mm, profile 50x50x4mm (Wel = 9,49 cm³):

max. Rx,y,d = 15,0 kN

MEd = 15,0 x 0,25/ 4 = 0,9375 kNm
σEd = 0,9375 x 10³/ 2/ 9,49 = 49,40 N/mm² < 235 N/mm² (2 profiles, S235JR)

proof of Halfen rail HZM 38/23:

Rz,d = -20,0 kN

20/ 4 = 5,0 kN < 18,60 kN = Fz,Rd

The horitontal forces are not transmitted over the Halfen rail but are lead directly into 
the attachment. 

Rx,y,d = 15,0 kN

bearing in the hole and shearing of 4 x M12, 8.8 without further proofs
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10 TRUSS DATA
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