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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:4+31 0736136867

E: info@eekelsverhuur.nl

I: www.eekelsverhuur.nl

NOODNUMMER: +31 0 467 870 112
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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
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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.0. 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, niet voor de snelheid van

rukwinden/windstoten(piekwind).

Kracht Benaming Benaming in Snelheid in Snelheid in Snelheid in
van KNMI Zeevaart km/h* m/s* 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 103-117 28,5-32,6 56-63
storm /
orkaanachtig
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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7 Bijlage II: Ballastplan

supports A B

1500 kg 1300 kg
(1900 kg) (1800 kg)

ballast 8x6m

Pagina | 16



1 J1V4d T
[ =9 =, ¥ -7 =—
VERHUUR

8 Bijlage Ill: Riggingscapaciteit

Riggingscapaciteit Artemis 54

Maximale Gebruiksbelasting per punt
Naam Waarde
1 2 3 4 5
A. Verdeelde last per meter (UDL) | kg/m 50 50 50 50 -
B. Center puntlast (CPL) ke 250 350 350 : 300
C. 2-puntslast (TPL) kg 165 165 165 I 300
C. 3-puntslast (TPL) kg 110 110 110 2 300

Verdeelde st per meter{LICL)
Let.op: l|l l\ll +\l lql\ l\ J|'|\L4 ~ li.l %l lxlvll
Bij Dynamische lasten dient een extra & =
veiligheidsfactor gehanteerd te worden in
overleg met constructeur Eekels verhuur!

Center puntiast{CPL)

AVAY, KVAV | KVAN, EVAN | EVANY DV AV NV AV/ VAV
!

A

Z-puntiast (TPL}

| AV RV | VAN RVAN | AVAN VAV || T 1

< a
S-panickast (FPL)

AN S AN AN S AN NANT S TN T |

& a

],u Am FA setuo < Aznm~|

PAVAY EVAV INVAV AVAV; | EVAV: VANV | AWAVI VAV §

+31 497 870 136 o sales@eekelsverhuur.nl 0 www.eekelsverhuur.nl @ Eekels Verhuur BY
Hallenstraat 20
5531 AB Bladel
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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 | Beaufort (Bft) Piekwindsnelheid | Stuwdruk
windsnelheid (m/s) (m/s) (kN/m?)
Kust 11,3 m/s 6 20 m/s 0.20 kN/m?
Onbebouwd | 14,9m/s 7 20 m/s 0.20 kN/m?
Bebouwd 15,9 m/s 7 20 m/s 0.20 kN/m?

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 | Beaufort (Bft) Piekwindsnelheid | Stuwdruk
windsnelheid (m/s) (m/s) (kN/m?)
Kust 16,7 m/s 7 30 m/s 0.455 kN/m?
Onbebouwd | 22,1 m/s 9 30 m/s 0.455kN/m?
Bebouwd 23,6 m/s 9 30 m/s 0.455kN/m?

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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108Bijlage V: Zeilcertificaat
N
MEHLER

TEX*NOLOGIES

* LowS Bonar 5ol o
Technisches Datenblatt Nr.: 1017.14
Produkt: POLYMAR® FR COLOR 700
Artikel Nr.: 8509 5240
Beschichtung und Ausrilstung
Beschichtungsart PVC
Ausristung beidseitig mit Acryllack mikrobiczid, UV-geschitzt
Brennverhalten BS 7837, D.M. 26.06.84 (UNI 9177): CL. 2, DIN 4102: B1, NFP 92507: M2, GOST: G1, NFPA 701 Test 2, EN

13501-1: B-s2-d0

zu Brennverhalten stets die Aktualitit der FR-Zu

g, sowie linderspezifische Giiltigkeit priffen

Gesamtgewicht 680 g/m* DIN EN IS0 22882

Reifkraft Kette/Schuss 3000/3000 WSOmm  DIN EN IS0 142101

We terreilifestigkeit Kette/Schuss 300/ 300 N DIN 53383
Haftfestigkeit 20 Mem PA 05,03 (intem)
ki tebestindigheit. ~40 ‘C DIN EN 1876-1
Wa mebestandigkeit +70 °C PAO7.04 (intem)
Lichtechtheit >6 Note, DIN EN IS0 105 BOZ
Value
Knickfestigkeit keine Risse 100000 x DIN 53358 A
Trigergewebe
Material PES DIN EN 130 2076
Fadenstirke 1100 dtex DIN EN 1SO 2080
Eindung L1 150 3572

Bei den technischen Daten handelt es sich um ca. Werte, die auf Basis von ermitte ten Durchschnittswerten erstellt wurden, Aus
fetigungste chnischen Grinden sind Abweichungen bis zu -5% méglich. Diese technischen Angaben entsprechen dem heutigen Stand der
Kenntnisse und scllen dberunsere Produkte ohne Rechtsverbind lichkeit informieren. Diese Daten gelten fur neue Ware. Einsatzvorschlage
entbinden den Kaufer nicht, selbst zu prifen, ob d as Material fur den von ihm gewlnschien Einsatz geeignet ist.

VULE:

QM-071/3-08/00 EANDOT-06/98 Datum 17.05.201%
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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

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m 13288—Revision 01

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 x4 /60 x4
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:

d8mm, e.g. wire class 6 x 19, 1770 N/mm?
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/m?2.
The podium covering must be chosen adequately.
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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

kKN/mZ,

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

spreaders. (proof for individual case)

In the case of softened soil there have to be chosen appropriate timber

Possible execution according to the required friction coefficient:

Pallholz

friction coefficient p

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

to be screwed when a friction coefficient of 0,6 is required.

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

Attention: if there is one timber spreader mounted on one another, they have
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INGENIEURE

SEITE: 22/170

KRASENBRINK + BASTIANS I

with soundwings
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KRASENBRINK + BASTIANS INGENIEURE

SEITE: 23/170

on Layher/ (or Easyfrqme B) with soundvyings
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SEITE: 24/170

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 Viet = Vb, = 15 m/s

for the terrain Il follows wind speed of:

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

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

h <8m 9o = 18,40%/1600 = 0,21 kN/m?
8 <h <20m ge = 21,212/1600 = 0,28 kN/m?
20 <h <35m 9o = 23,13%/1600 = 0,33 kN/m?
35 <h <50m go = 24,44%/1600 = 0,38 kN/m?

the following wind pressures are be required:

Table out of DIN EN 13814

Table 1 — Wind pressure values for amusement devices

Pressure

Geq = Gret X ce(z€) X cq (KN/M?)

Height of the struct .
eight of the structure for reference wind speed

vier < 15 m/s (in service) veero < 28 m/s (out of service)

0 < 8m 0,20 0,35

8 < 20m 0,30 0,50

20 £ 35m 0,35 0,90

35 < 50m 0,40 1,00
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SEITE: 25/170

Load case ,,in service‘:

h=0<8m: q=0,20 kN/m?
h=8<20m: q=0,30 kN/m?

Load case ,,out of service“:
Column 3 of table 1 - DIN EN 13814:

The factor cem = 0,80 according to DIN EN 13814 is recalculated, therefore there
aren't planned any additional reinforcements .

h=0<8m: q,=0,35/0,8 = 0,44 KN/m?
h =8 <20 m:q, = 0,50/ 0,8 = 0,625 kN/m?

Valid for areas with v, o = 28m/s / category llI
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SEITE: 26/170

BEAUFORT SCALE
BEAUFORT WIND SPEED WIND DESCRIPTION EFFECTS FROM WIND
NUMBER [m/s] PRESSURE
[BEAUFORT] Q [kN/m?]
0 0-0.2 =0 Calm Calm. Smoke rises vertically.
. Direction of wind shown by smoke drift
1 0315 <0.001 Very light but not by wind vanes.
Wind felt on face. Leaves
2 1.6-3.3 <0.007 Light breeze rustle.Ordinary wind vane moved by
wind.
3 3.4-54 <0.02 Gentile breeze Leaves and smaller twigs in constant
o - motion, wind extends light flag.
4 55.79 <0.04 Moderate breeze Dust and Ioosg paper raised. Small
branches begin to move.
5 8.0-10.7 <0.07 Fresh breeze Small trees in leaves start to sway.
Large branches in motion. Whistling
6 10.8-13.8 <0.12 Strong breeze heard in overhead wires. Umbrella use
becomes difficult.
Whole trees in motion. Inconvenient to
7 13.9-17.1 <0.18 Near gale walk against winst.
8 17.2-20.7 <027 Gale Twigs break from trees. Difficult to
walk.
) Slight structural damage. Chimney pots
9 20.8-24.4 <0.37 Strong gale and slates removed.
10 24 5-28 4 <0.50 Storm Trees uprooted. Considerable
structural damage.
. Widespread structural damage.
11 28.5-32.6 <0.67 Violent storm (seldomly in inland)
. Massive and widespread structural
12 32.7-36.9 <0.85 Hurricane damage.

V [m/s] = v[km/h] / 3.6

Note:

q[kN/m?] = V2] 1600

Beaufort scale is based on average wind speed. Measures at the structure shall be

executed according gust wind

speed.
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SEITE: 27/170

1.7.2 MEMBRANE TENSION

By applying a dynamic loading g = 0.50 KN/m?with its aerodynamic coefficient
¢t = 0.40 and regarding a span of | = 5.00 m a resulting membrane tension of
Z = 0.80 kN/m is derived.

Z=(Z,%+Z,2)"= 0.80 kN/m
with  Z,=0.5%0.4*5.0/2=0.50 kN/m
Z,7(22-Z,2)" =(0.802-0.502)"2=0.624

2y/Z2z=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.
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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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SEITE: 29/170

kind of loading:

distributed load
[kg/m]

50,00
20,00

\

50,00
50,00

/

50,00
50,00
50,00
50,00

5040°°
0,00
v g

) 50,00
\ 50,00
50,00 u
50%00 :‘

ya

50%%00
50,00

&
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
[kal

350,00

KRASENBRINK + BASTIANS I

350,00

INGENIEURE

SEITE: 30/170

B
center point front bow rear bow center bow side truss
load (CPL)
roof 8x6 250 kg 350 kg 350 kg i
roof 6xd 400 kg 450 kg i i
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distributed load:
third point load:

fourth point load:

bow front/ center/ rear:

- third point load:

-> fourth point load:

bow front/ center/ rear:

- third point load:

—> fourth point load:

KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 31/170

M=qgxI*/8
M=PxlI/3

M=PxlI/2

8x6m
M =0,50 x 8,822/ 8 =4,86 kNm
P=486x3/8,82=1,65kN

P=486x2/8,82=1,10 kN

6,4m
M=1,20x6,242/8 =5,84 kNm
P=584x3/6,24 =2,80 kN

P=584x2/624=185kN

third point load front bow rear bow center bow side truss
(TPL)

roof 8x6 165 kg 165 kg 165 kg i
roof 6x4 280 kg 280 kg i i
fourth point front bow rear bow center bow side truss
load (FPL)

roof 8x6 110 kg 110 kg 110 kg i
roof 6x4 185 kg 185 kg i ]
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point load setup 2

KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 32/170

[kal
.
>
front bow rear bow center bow dlsfance to
ower
roof 8x6 350 kg 350 kg 350 kg 1,3m
roof 6x4 500 kg 500 kg - 1,0m
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SEITE: 33/170

additional PA-load ARC Roof 8x6 and 6x4
[kd]

300,00

>
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SEITE: 34/170

1.9 NECESSARY BALLAST LOAD

friction coefficient p

Pallholz

1: Spindle on timber spreader M =0,40

2: Spindle on timber spreader, embeded u = 0,60

3: Spindle on timber spreader, screwed = 0,60

4: Spindle on rubber mat M =0,60
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1.9.1 SYSTEM 8x6

KRASENBRINK + BASTIANS I

INGENIEURE

SEITE: 35/170

=\
support A B
no groundrin 1500 kg 1300 kg
g 9 (1900 kg) (1800 kg)
. . 900 kg 900 kg
with groundring (1200 kg) (1200 kg)
with Layher/ 450 kg 450 kg
Easyframe B (750 kg) (750 kg)

(values in brackets for frictional coefficient y=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

KRASENBRINK + BASTIANS I

INGENIEURE

SEITE: 36/170

support A B
no groundrin 1200 kg 1100 kg
9 9 (1550 kg) (1450 kg)
. . 600 kg 600 kg
with groundring (800 kg) (800 kg)
with Layher/ 400 kg 400 kg
Easyframe B (600 kg) (600 kg)

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

Permanently existing loads can be calculated proportionally against the ballast

loads. (dead weights already taken into account)
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SEITE: 37/170

1.9.3 ADDITIONAL BALLAST WITH SOUNDWINGS

) +C
B A
+ A
C=
‘ support ‘ A ‘ B ‘ C ‘
ballast 8x6m/ 450 kg 300 kg 100 kg
6x4m (600 kg) (400 kg) (200 kg)

(values in brackets for friction coefficient 0,4)
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SEITE: 38/170

STRUCTURAL CALCULATION
2 STATICAL SYSTEM

Isometric:

X

<,

z

>

black: PROLYTE H30D curved truss

blue: PROLYTE H30V

purple: tube @50x4 EN AW 6082 T6

green: tube @48x3 EN AW 6082 T6
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SEITE: 39/170

top view:
L 8,41 L
K 7
L 4,21 L 4,21 L
K 7 7
It a —B 1t
<
ad
AVQ
%
~
ad
N
side view:
‘ 6,13 ‘
‘ 2,71 ‘ 3,42 ‘
QU]
]
‘ 1
% <
(00]
QU
85 o
(an) i)
(O)]
!
A A T v
5,42

s

s

(The system is modelled with a slighty larger height, what leads to little loading

capacities.)
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front view:

) 4,21

KRASENBRINK + BASTIANS

4,21

"
8,41
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SEITE: 40/170

102,

0,12

3,90
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3 LOADING

Load case 1: dead weight

H30D Circular truss:
H30V:

KRASENBRINK + BASTIANS INGENIEURE

SEITE: 41/170

9k1 = 0,070 kN/m (7,0 kg/m)
Ok2 = 0,065 KN/m (6,5 kg/m)

% 28,
© Sio
3 a@%
0 Y
A=
\? >
! 1
LC 1. Load, dead weight
PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288-Revision 01
CUSTOMER: DATE:
PROLYTE GROUP

30.11.2015




KRASENBRINK + BASTIANS INGENIEURE

SEITE: 42/170

Load case 2: distributed payload

see chapter 1.6.3

>
LC 2: Load, distributed payload
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SEITE: 43/170

Load case 3: point load set up 1

see chapter 1.6.3

o)
M
0
M
o)
o~
>
>
LC 3: Load, point load setup 1
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SEITE: 44/170

Load case 4: point load set up 2

see chapter 1.6.3

0
M
0
0 ok
s}
o)
3 )
M
g .
>
>
LC 4: Load, point load setup 2
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SEITE: 45/170

Load case 5: PA-load

see chapter 1.6.3

o}
B

B
LC 5: Load, PA—load
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Load case 10: wind roof
o = 0.20 kN/m ¢¢=1.00
0,20 x 1,0 x (2,71/2+0,15)
0,20 x 1,0 x (2,71+3,42)/2

0,20 x 1,0 x (3,42/2+0,15)

LC 10: Load, wind roof

PROJECT:
PROLYTE ARC-ROOF 8x6 - 6x4m

KRASENBRINK + BASTIANS I INGENIEURE

= 0,301 kN/m

= 0,613 kN/m

= 0,372 kN/m

SEITE: 46/170
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SEITE: 47/170

Load case 11: membrane tension roof

z,= (0,301 + 0,372) / 2 x 1/0,8 = 0,421 kN/m

>
LC 11: Load, membrane tension roof
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SEITE: 48/170

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/m?

The calculation is done with a wind load of:
gb = 0,15 KN/m?
System:

()
i)
if:
‘ 8,50 L
1 1
LF 1: Belastung, Windlast
k1 =0,15x0,5/2 =0,0375 kN/m
k2 = 0,15 x0,5 =0,0750 kN/m
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Support reactions:

X

N

LF 1: Windlast
Auflagerreaktionen im System der Lagerlinien Ry(I) [kN/m]
Summe im Globalsystem Ry(g) = —9,24 [kN]

in linearised form:

r

X

‘

LF 1: Windlost

Auflagerreaktionen (Mittel im Lagerliniensystem) Ry(1) [kN/m]
Summe im Globalsystem Ry(g) = —9,24 [kN]

PROJECT:

SEITE: 49/170

"2
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Roofgirder:

g =0,32 KN/m triangular

Columns:
g = 0,49 kN/m

arc area: ~7,4 m?

Total wind load on rear wall :

KRASENBRINK + BASTIANS I INGENIEURE
SEITE: 50/170

0,15x1,0x(8,4x3,678+7,4) =5,7kN
arclength: L=6x1,48 =8,88m

Wind on roof girder:

Wind on tower:

8,88 x 0,32/2 = 1,42 kN
5,7-1,42 =428 kN

—  q=4,28/(2x3,70) = 0,59 kN/m

with g, = 0,20:

gk = 0,2/0,15 x 0,32 = 0,427 kN/m
Qk2 = 0,2/0,15 x 0,59 = 0,787 kKN/m
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LC 12: Load, wind rear wall
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SEITE: 51/170
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SEITE: 52/170

Load case 13: membrane tension rear wall

gkt = 0,427/0,8 = 0,534 KN/m
gk2 = 0,787/0,8 = 0,984 KN/m

Reaction force due to membrane tension roof (inner forces)

Qx = 1,20 kN

le)
0
»

o0

4

}

0,98

LC 13: Load, membrane tension rear wall
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SEITE: 53/170

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/m?

The calculation is done with a wind load of:
gb = 0,15 KN/m?

§ystem:

—y
|
:

4,00

) 0,00 )

i a—007

0,07

X £.04

LF 1: Belastung, Windlast
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SEITE: 54/170

support reactions:

LF 1: Windlost
Auflogerreaktionen im System der Lagerhmen Ry(1) [kN/m]
Summe im Globalsystem Ry(g) = 4 [kN]

in linearised form:

;Efﬂogevi‘rneﬂszgnen (Mittel im Lugerhmensystem) Ry(1) [kN/m]

Summe im Globalsystem Ry(g) = —9,24 [kN]
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SEITE: 55/170

Columns:
g= 0,34 KN/m

Roof girder:
q = 0,28 kN/m triangular

mit g, = 0,20:
gkt = 0,2/0,15 x 0,28 = 0,373 KN/m
gk2 = 0,2/0,15 x 0,34 = 0,453 kN/m

>
b
>
LC 14: Load, wind left wall
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SEITE: 56/170

Load case 15: membrane tension left wall

gkt = 0,373/0,8 = 0,466 KN/m
Ok2 = 0,453/0,8 = 0,566 kKN/m

Reaction force due to membrane tension roof (inner forces)

Q« = 0,63 kN

>

© O@)

o
LC 15: Load, membrane tension left wall
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SEITE: 57/170

Load case 16: wind right side wall

see LC 14

LC 16: Load, wind right wall
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SEITE: 58/170

Load case 17: membrane tension left wall

see LC 15

-

LC 17: Load, membrane tension right wall
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SEITE: 59/170

Load case 20: wind structure without wall canopy y-direction
Columns / Roof— 50% permeable

Qv = 0,455 kN/m ¢ =1,30 b~0,30 m:

ag«=1,3x0,455 x 0,3 x 0,5 =0,089 kN/m

LC 20: Load, wind structure without wall canopy y—direction
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SEITE: 60/170

Load case 21: wind structure without wall canopy x-direction

see LC 20

0.059@% 0,087

0,0395@

LC 21: Load, wind structure without wall canopy x—direction
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SEITE: 61/170

To regard various wind directions, each single wind loading scenario will be multiplied
with a factor based on the weighting ¢ — 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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SEITE: 62/170

1. roof, back wall and sides enclosed: fully closed canvas wall for roof and walls

1.4
fo.e
=0 -
5 0 : 0.8;‘
—> | —>
|
I
0.1
fo.6
3 = B i-‘ O.Svi:‘_ i
- :
:
0.1
fo.6
g =180" :'"'0 5‘{-
< : <
|
I
Loading scenario 101 Wind B = 0°
Load 10-11 = 1,40
Load 12-13 = 1,30
Load 14-17 = 1,50
Loading scenario 102 Wind B = 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 B = 180°
Load 10-11 = 0,10
Load 12 = -1,30
Load 13 = 1,30
Load 14-17 = 0,20

PROJECT:
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1.5
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0.5
— 1.3

loading

101

102

103
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2. roof closed, wall canopy removed

Loading scenario 301 Wind B = 0°
Load 10-11 0,455/0,2 x 0,6
Load 20

Loading scenario 302 Wind B = 90°

Load 10-11 0,455/0,2 x 0,6
Load 21

PROJECT:
PROLYTE ARC-ROOF 8x6 - 6x4m

1,365
1,00

1,365
1,00

I INGENIEURE
SEITE: 63/170

loading

301

302
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SEITE: 64/170

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 ys = 1,1 for steady loads and
va = 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

System characteristics

35
48

Nodes

Beams

Supports

Link elements

Material properties
Section properties

Load cases

Load case combinations

M~NOoOOo &

Section properties

KRASENBRINK + BASTIANS

INGENIEURE

Result locations in beam elements

SEITE: 65/170

1 [Beam H30D
Area [m?] A =1,2720e-03
Moments of inertia [m4] Ix =1,0000e-06 ly =1,0570e-05
Iz =1,0470e-05 lyz =0,0000e+00
Beam H30V
Area [m?) A  =1,6960e-03
Moments of inertia [m4] Ix = 1,0000e-06 ly =2,1000e-05
Iz =2,1000e-05 lyz = 0,0000e+00
Polygon 48x3
Centroid [m] ys = -0,000 zs = -0,000
B Area [m?] A =42140e-04
g Moments of inertia [m4] Ix =2,1272e-07 lyz =0,0000e+00
\ = ly =1,0645e-07 11 =1,0645e-07
\‘/ Iz =1,0645e-07 12 =1,0645e-07
Main axis angle [Grad] Phi = 0,000
o Ignore lyz im member stiffnes.
4 | Tension member |Area [m?] A =1,2000e-04
5 |Polygon 50x4
- Centroid [m] ys = -0,000 zs = -0,000
f \ Area [m?] A =57435¢-04
({ |18 |Moments of inertia [m4] Ix =3,0396e-07 lyz =0,0000e+00
& / < ly =1,5208e-07 11T =1,5208e-07
— Iz =1,5208e-07 12 =1,5208e-07
T Main axis angle [Grad] Phi = 0,000
Material Properties
No. Type E-Modu. |GModule| alpha.t gamma Miscellaneous
[MN/m?] | [MN/m?] [1/K] [kN/m?]
1 1| Frei 70000 27000( 1,00e-05 | 27,000
2 2| Frei 70000 27000( 1,00e-05 | 27,000
3 3| Frei 70000 27000( 1,00e-05 | 27,000 |fc = 1e+006 [MN/m?]
ft = 1e+006
4 4| S235 210000| 81000| 1,20e-05 | 78,500
5 5| Frei 70000 27000( 1,00e-05 | 27,000 |fc = 1e+006 [MN/m?]
ft = 1e+006
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List of load cases

LC.

Label

N WN =

10
1
12
13
14
15
16
17
20
21
101
102
103
301
302

Load data load case 101: Wind - in Betrieb R=0

dead weight

distributed payload

point load setup 1

point load setup 2

PA-load

wind roof

membrane tension roof

wind rear wall

membrane tension rear wall

wind left wall

membrane tension left wall

wind right wall

membrane tension right wall

wind structure without wall canopy y-direction
wind structure without wall canopy x-direction
Wind - in Betrieb 3=0

Wind - in Betrieb 3=90

Wind - in Bterieb 3=180

Wind - =0 nur Dach

Wind - 8=90 nur Dach

Insert loads (EINF)

load case weighting
No. | from to
1 10 1 1,400
2 12 12 1,300
3 13 13 1,300
4 14 14 1,500
5 15 15 1,500
6 16 16 1,500
7 17 17 1,500

Load data load case 102: Wind - in Betrieb =90

Insert loads (EINF)

load case weighting
No. | from to

1 10 11 0,100
2 12 12 0,200
3 13 13 0,200
4 14 14 -1,300
5 15 15 1,300
6 16 16 0,000
7 17 17 0,000

Load data load case 103: Wind - in Bterieb R=180

Insert loads (EINF)

load case weighting
No. | from to
1 10 11 0,100
2 12 12 -1,300
3 13 13 1,300
4 14 14 0,200
5 15 15 0,200
6 16 16 0,200
7 17 17 0,200

INGENIEURE

SEITE: 66/170
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Load data load case 301: Wind - R=0 nur Dach
Insert loads (EINF)

load case weighting
No. | from to
1 10 1" 1,365
2 20 20 1,000

Load data load case 302: Wind - =90 nur Dach
Insert loads (EINF)

load case weighting
No. | from to
1 10 11 1,365
2 21 21 1,000

Load case combination 81

Permanent action Factor

1  dead weight 1,000

Variable inclusive action Factor

5 PA-load 1,000

1. Variable exclusive action Factor

101 Wind - in Betrieb 3=0 1,000

102  Wind - in Betrieb R=90 1,000

103  Wind - in Bterieb R=180 1,000

2. Variable exclusive action Factor

2 distributed payload 1,000

3  point load setup 1 1,000

4 point load setup 2 1,000
Load case combination 83

Permanent action Factor

1  dead weight 1,000

Variable inclusive action Factor

5 PA-load 1,000

1. Variable exclusive action Factor

301 Wind - 8=0 nur Dach 1,000

302  Wind-R8=90 nurDach 1,000

2. Variable exclusive action Factor

2 distributed payload 1,000

3  point load setup 1 1,000

4 point load setup 2 1,000
Load case combination 85

1. Variable exclusive action Factor

K81  [Unnamed] 1,000

K83  [Unnamed] 1,000

INGENIEURE

SEITE: 67/170

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288-Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS INGENIEURE

SEITE: 68/170

Load case combination 91

Permanent action Factor
1  dead weight 1,100
Variable inclusive action Factor
5 PA-load 1,350

1. Variable exclusive action Factor
101 Wind - in Betrieb =0 1,350
102  Wind - in Betrieb =90 1,350
103  Wind - in Bterieb =180 1,350

2. Variable exclusive action Factor
2 distributed payload 1,350

3  point load setup 1 1,350

4 point load setup 2 1,350

Load case combination 93

Permanent action Factor
1  dead weight 1,100
Variable inclusive action Factor
5 PA-load 1,350

1. Variable exclusive action Factor
301 Wind - =0 nur Dach 1,350
302 Wind - R8=90 nur Dach 1,350
2. Variable exclusive action Factor
2 distributed payload 1,350

3  point load setup 1 1,350

4  point load setup 2 1,350

Load case combination 95

1. Variable exclusive action Factor
K91 [Unnamed] 1,000
K93  [Unnamed] 1,000

Sum of installed loads and support reactions

LC. Label Fx [kN] Fy [kN] Fz [kN]
1| dead weight 0,000 0,000 3,672
Support reactions 0,000 -0,000 3,672
2| distributed payload 0,000 0,000 19,425
Support reactions 0,000 -0,000 19,425
3| point load setup 1 0,000 0,000 9,500
Support reactions 0,000 0,000 9,500
4| point load setup 2 0,000 0,000 21,000
Support reactions 0,000 0,000 21,000
5| PA-load 0,000 0,000 6,000
Support reactions -0,000 0,000 6,000
10| wind roof -0,002 -0,000 -10,813
Support reactions -0,002 -0,000 -10,813
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Sum of installed loads and support reactions

INGENIEURE

SEITE: 69/170

LC. Label Fx [kN] Fy [kN] Fz [kN]
11| membrane tension roof 0,000 0,000 0,000
Support reactions 0,000 -0,000 -0,000
12| wind rear wall -0,000 -8,042 0,000
Support reactions -0,000 -8,042 0,000
13| membrane tension rear wall 0,000 -0,000 -0,007
Support reactions 0,000 -0,000 -0,007
14| wind left wall -4,535 0,000 0,000
Support reactions -4,535 0,000 -0,000
15| membrane tension left wall 0,000 0,000 0,014
Support reactions 0,000 -0,000 0,014
16| wind right wall 4,535 0,000 0,000
Support reactions 4,535 0,000 -0,000
17| membrane tension right wall -0,000 0,000 0,014
Support reactions 0,000 0,000 0,014
20| wind structure without wall canopy y... -0,000 -2,966 0,000
Support reactions 0,000 -2,966 0,000
21| wind structure without wall canopy x... 2,479 0,000 0,000
Support reactions 2,479 0,000 -0,000
101| Wind - in Betrieb B=0 -0,003 -10,454 -15,106
Support reactions -0,003 -10,454 -15,106
102| Wind - in Betrieb R=90 5,895 -1,608 -1,065
Support reactions 5,895 -1,608 -1,065
103| Wind - in Bterieb RB=180 -0,000 10,454 -1,085
Support reactions -0,000 10,454 -1,085
301| Wind - 8=0 nur Dach -0,003 -2,966 -14,759
Support reactions -0,003 -2,966 -14,759
302| Wind - R=90 nur Dach 2,476 -0,000 -14,759
Support reactions 2,476 -0,000 -14,759
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SEITE: 70/170

Internal forces
Load case combination 95:
PROLYTE H30D:

My eq

X

<

z

B
&

LCC 95: Selected Internal forces min,max My [kNm]

Value range (subsystem, min/max): —7,14/9,12 [kNm]
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SEITE: 71/170

LCC 95: Selected Internal forces min,max Mz [kNm]
Value range (subsystem, min/max): —2,27/2,27 [kNm]
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SEITE: 72/170

& 5
<&
>

LCC 95: Selected Internal forces min,max Nx [kN]
Value range (subsystem, min/max): —18,83/4,63 [kN]
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SEITE: 73/170

______ ki
‘., 2,
B N
<&
>

LCC 95: Selected Internal forces min,max Qy [kN]
Value range (subsystem, min/max): —2,48/2,48 [kN]
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LCC 95: Selected Internal forces min,max Qz [kN]
Value range (subsystem, min/max): —3,98/4,73 [kN]

INGENIEURE

SEITE: 74/170
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SEITE: 75/170

PROLYTE H30V:

My,Ed

LCC 95: Selected Internal forces min,max My [kNm]
Value range (subsystem, min/max): —10,39/7,05 [kNm]
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SEITE: 76/170

LCC 95: Selected Internal forces min,max Mz [kNm]
Value range (overall system, min/max): —9,27/9,13 [kNm]
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SEITE: 77/170

LCC 95: Selected Internal forces min,max Nx [kN]
Value range (subsystem, min/max): —16,59/13,11 [kN]
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SEITE: 78/170

LCC 95: Selected Internal forces min,max Qy [kN]
Value range (subsystem, min/max): —12,19/13,24 [kN]
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LCC 95: Selected Internal forces min,max Qz [kN]
Value range (subsystem, min/max): —7,82/9,17 [kN]

INGENIEURE

SEITE: 79/170
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SEITE: 80/170

guy wires:
NEq

LCC 95: Selected Internal forces min,max Nx [kN]
Value range (subsystem, min/max): 0,00/12,93 [kN]
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SEITE: 81/170

pipes:
NEd

LCC 95: Selected Internal forces min,max Nx [kN]
Value range (subsystem, min/max): —22,81/17,32 [kN]
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5 PROOFS
5.1 GENERAL PROOFS

Beam numbers:

X

<

z

Beam numbers
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SEITE: 83/170

5.1.1 PROLYTE H30D

Proof of bearing capacity:

decisive:
Internal forces beam 28
Loca Load case Nx My Mz Qy Qz Mx
tion [kN] [kNm] [kNm] [kN] [kN] [kNm]
K95 -10,58 2,80 0,70 0,15 1,24 0,06
' 427 -4.69 -0,65 -0.13 0,52 -0.06
0,76 6,99 -0,07 -0,01 0,59 0,01
-6,03 9,12 0,73 0,15 3.29 0,07
427 -4.69 -0,65 -0.13 0,52 -0.06
7,72 6,32 0,77 0,16 1,52 0,07
427 -4.69 -0,65 -0.13 0,52 -0.06
7,71 6,31 0,76 0,16 1,51 0,07
0,00 0,00 0,00 0,00 0,00 0,00
-6,03 9,12 0,73 0,15 3,29 0,07
427 -4.69 -0,65 -0.13 0,52 -0.06
7,71 6,31 0,76 0,16 1,51 0,07
L 239 L
CHORD / GURT 1 CHORD / GURT 2
[
&
] —_

CHORD /GURT 3

Nehora,1.e4 = -6,03/3 - 9,12/(2 x 0,207) - 0,73/0,239 =-27,09 kN
Nehora 264 = -6,03/3 - 9,12/(2 x 0,207) + 0,73/0,239 =-20,98 kN
Nehora3Ed = -6,03/3 + 9,12/0,207 =42,05 kN

max n = 42,05/50,22 =0,837 < 1,0
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SEITE: 84/170

M-V-Interaction:

Vehora1,ed = 0,15/ 2 + 3,29/ 4 x 1/ tan(60°) = 0,550 kN

Venora2ea = 0,15/ 2 — 3,29/ 4 x 1/ tan(60°) =-0,400 kN

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

AMchora3ed = 0,05 X 1,645 = 0,0823 kN
Gonora,ed = 42,05 x10" / 4,241 + 0,0823x10% 4,493 = 117,5

Gchordd | Oranaz = 117,5/ 118,40 =0,99<1,0
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SEITE: 85/170

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.
1=8,42m; p=1,0; Le=1,0x8,42 =8,42m
Nera = (n/ 8,42)? x 70000 x 1,0571 x10° /1,1 x 10° = 93,64 kN
L =(144,6 / 93,64) = 1,243
$=0,5x[1+0,2x(1,243-0,1) +1,243%] = 1,387
xmin = 1/ (1,387 +~(1,3872 - 1,2432)) = 0,500
decisive

Internal forces beam 25

Loca Load case Nx My Mz Qy Qz Mx
tion [kN] [kNm] [kNm] [kN] [kN] [kNm]
K95 -15,65 0,95 -0,44 -1,35 0,34 -0,04
' 0,00 0,00 0,00 0,00 0,00 0,00
-2,19 -6,76 -1,90 -2,14 -0,08 -0,19
-9,33 4,02 0,54 0,11 2,55 0,05
-1,34 -4,99 -1,97 -1,89 0,17 -0,19
-14,31 -2,31 0,70 0,19 0,47 0,06
-2,17 -6,74 -1,89 -2,14 -0,08 -0,19
-14,31 -2,31 0,70 0,19 0,47 0,06
-5,42 -0,01 -0,93 -1,45 -0,39 -0,09
-11,68 3,33 -0,99 -0,87 2,76 -0,09
-2,17 -6,74 -1,89 2,14 -0,08 -0,19
-14,31 -2,31 0,70 0,19 0,47 0,06

[Neg / (xmin X Nra)]*® + [(Myeda / Myga)"" + (Mzeq / Mzra)""1°° < 1,0:

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

s = 8,88/2 = 4,44m; B=1,1; Le=1,1%x4,44=484m
Nera = (1t / 4,84)2 x 70000 x 1,0573 X105/ 1,1 x 10% = 283,5 kN

L =1(144,6 / 283,5) = 0,714

$=0,5x[1+0,2x(0,714-0,1) + 0,714% = 0,816

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

decisive:
Internal forces beam 28
Loca Load case Nx My Mz Qy Qz Mx
tion [kN] [kNm] [kNm] [kN] [kN] [kNm]
K95 -10,58 2,80 0,70 0,15 1,24 0,06
' 427 -4.69 -0,65 -0,13 0,52 -0,06
0,76 -6,99 -0,07 -0.01 0,59 -0,01
-6,03 9,12 0,73 0,15 3.29 0,07
427 -4.69 -0,65 -0,13 0,52 -0,06
-7,72 6,32 0,77 0,16 1,52 0,07
427 -4.69 -0,65 -0,13 0,52 -0,06
-7.71 6,31 0,76 0,16 1,51 0,07
0,00 0,00 0,00 0,00 0,00 0,00
-6,03 9,12 0,73 0,15 3,29 0,07
427 -4.69 -0,65 -0.13 0,52 -0.06
-7.71 6,31 0,76 0,16 1,51 0,07

[Neg / (xmin X Nra)]*® + [(Myea / Myga)"" + (Mzeq / Mzra)""1°° < 1,0:

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

no further proof
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5.1.2 PROLYTE H30V

Proof of bearing capacity:

decisive:
Internal forces beam 6
Loca Load case Nx My Mz Qy Qz Mx
tion [kN] [kNm] [kNm] [kN] [kN] [kNm]
K95 -3,45 -3,77 0,91 -1,32 -5.26 -0.00
' 0,20 -1,58 0,06 -0,04 -0.88 0,00
-2,90 -10,39 1,26 -0,66 -7.26 0,03
-1,38 7,05 -1,04 1,50 476 -0.03
-0,60 3,67 -1,34 0,79 3.66 -0,01
-2,76 -8,99 1,79 -1,00 -5,68 0,02
-2,86 -4 A7 1,47 -1,68 -4.02 -0,00
-1,38 7,05 -1,04 1,50 476 -0.03
-3,10 -9,67 1,23 -0.64 -7.46 0,02
-1,38 7,05 -1,04 1,50 476 -0.03
-1,38 7,05 -1,04 1,50 476 -0.03
-0,32 -2,56 0,61 -0.35 -3,33 0,04

Nehoraea = 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:
AMgq = 0,25 x V(0,662 + 7,262) x 0,05 = 0,091 kNm

ceuted = 25,10 x10"/ 4,241 + 0,091 x10°/ 4,493 = 79,46 N/mm?

GGurt,Ed/ ORd,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<25 Le=2,5x3,90=9,75m i=0,1112m

A =9,75/0,1112 x 1/r x V(250/70000) = 1,668

$=05x[1+0,2x(1,668-0,1)+ 1,668% =2,048

smin = 11 (2,048+ V(2,048 - 1,6682)) = 0,309

decisive:

Internal forces beam 10

[Neq / (fmin X NRd)]O’8 + [(Mygq / |V|y,Rd)1’7 + (Mzeq / |V|z,Rd)1’7]0’6 <1,0:

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

no further proofs

Loca Load case Nx My Mz Qy Qz
tion [kN] [kNm] [kNm] [kN] [kN] [kNm]
K95 -16,36 0,18 7,73 2,77 0,13 0,00
' 7,07 1,16 -8,47 1,03 1,02 0,00
-2,50 -1,05 1,71 -2,08 -0,87 0,00
-0,63 1,19 -7,35 0,66 1,01 0,00
2,49 1,16 -9,27 1,29 1,02 0,00
-11,29 0,17 9,13 -3,23 0,13 -0,00
-11,29 0,17 9,13 -3,23 0,13 -0,00
1,45 -0,00 -4,67 1,35 0,00 0,00
-10,21 -1,03 2,83 2,44 -0,88 0,00
7,07 1,16 -8,47 1,03 1,02 0,00
0,00 0,00 0,00 0,00 0,00 0,00
0,00 0,00 0,00 0,00 0,00 0,00
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5.1.4 Compressive strut roof

Stab 31: rear
B=1,0 Le<2,71m
Ne = (2 x 70000 x 1,541 x107) / 2,712 x 10® = 14,50kN
A =((5,781 x 250 x10") / 14,50) = 3,157
$=0,5x[1+0,2x(3,157 -0,1) + 3,157% = 5,789
x =11 (5,789+ V(5,7892 - 3,1572)) = 0,094
Nora = 0,094 x 5,781 x 250/1,1 x 107" = 12,35 kN

n=12,89/12,35=1,03

Stab 32: front
B=1,0 Le<3,42m
N = (22 x 70000 x 1,541 x107) / 3,422 x 10°* = 9,102 kN
A =((5,781 x 250 x10") / 9,102) = 3,985
$=0,5x[1+0,2x(3,985-0,1) + 3,985% = 8,829
x =11 (8,829+ /(8,829 - 3,9852)) = 0,060
Nprs = 0,060 x 5,781 x 250/1,1 x 10" = 7,88 kN

n=4,96/7,88=0,629 <1
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5.1.4 Proof corner reinforcemant

The corners are stiffened by two diagonal struts (in each corner):
PRINZIPOARSTELLUNG ECKAUSSTE I FUMG

" DREHKUPPL UNG
KMOTENNAH EINSCHELLEN

1307

7 DREHKUPPLUNG
EMOTENNAH EINSCHELLEN

5.1.4.1 Proof of the pipes
Nes = 22,81 kN
Le<1,50 m
N = (7% x 70000 x 107,8 x10%) / 15002 x 10 = 33,10 kN
L =V((424,1 x 140 x10) / 33,10) = 1,339
$=0,5x[1+0,2x(1,339-0,1) + 1,339%] = 1,520
v =1/(1,520 + V(1,520? - 1,3392)) = 0,447
Nogra = 0,447 x 424,1 x 140/1,1 x 10° = 24,13 kN

n=22,81/(2x24,13)= 0,473 < 1
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5.1.4.2 Proof of the clamps

chosen: DOUGHTY SWL 750

or equal

Nk:

LFK 85: Ausgewdhlte Schnittgréfen min,max Nx [kN]
Wertebereich (Teilsystem, min/max): —17,00/12,73 [kN]

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

—  Ne¢=0,85/0,97 x 17,0 = 14,90
n=14,90/(2x7,50)=0,993 < 1

5.1.4.3 Proof for local chord bending:

Nues = 22,81/ 2 x cos(45°) = 8,06 kN

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

Ganord,ed = 25,10 x10 / 4,241 + 0,202 x10°/ 4,493 = 104,1 N/mm?

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

No further proofs

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288—Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 92/170

5.1.5 Guy wires

X

ZKY

LCC 85: Selected Internal forces min,max Nx [kN]
Value range (subsystem, min/max): 0,00/9,67 [kN]

guy wire @8 mm z.B. wire class 6x19, 1770 N/mm?, with steel inlay

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

n=9,67/990=0,977 <1

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288-Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 93/170

5.1.6 Groundring (Base point connection)
Nes = 15,0 kN
The groundring is being carried out on three sides with trusses Prolyte H30V.
iyz=11,12 cm; A = 16,96 cm?
buckling length: ~80m
Nora = X X Aett X fo /' Ym1

A= Lo,/ (i x ) X V((Aer x fo)/A x E)) = 800/(11,12x3,14) x /(250/70000) = 1,369
®=0,5x (1+a x (A= Ao) + A%) = 0,5 x (1+0,2x(1,369 — 0,10) + 1,369?) =1,564
X =

11 (D + V(P2 — N2)) = 1/(1,564 + V(1,564 — 1,3692)) = 0,431
Nbre = 0,431 x 200,88 = 86,58 kN > 15,0 kN
Adapter:
Neq = 15,0 kN (pressure)

bending of the frame:
Meq= 15,0/ 2 x 0,239/ 4 = 0,4481 KNm

RR50x50x4 (EN AW 6082 T6) W =9,49 cm?®

Oeq = 0,4481 x 10% 9,49 = 47,22 N/mm? < 250/1,1 = 227,27 N/mm? = Org

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

bending of the plates:
Meq= 15,0/ 2 x 0,025 = 0,1875 kKNm

150x 122,5x10mm (EN AW 6061 T6)
We =12,0 x1,0%/ 6 = 2,0 cm?®

Oeanaz = 0,1875 x 103 2,0 = 93,75 N/mm? < 0,8 x 175/1,25 = 112 N/mm? = Orqraz
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.

Ivly,Ed
System 6x4: System 8x6:

LFK 100: SchnittgréBen min,mox My [kNm] LFK 100: SchnittgréBen min,max My [kNm]
Wertebereich (Gesamtsystem, min/max): —5,63/5,96 [KNm] Wertebereich (Gesamtsystem, min/max): —4,69/5,85 [kNm]
Neg

System 6x4: System 8x6:

|
|
|

LEs

LFK 100: SchnittgréBen min,mox Nx [kN] LFK 100: SchnittgréBen min,max Nx [kN]
Wertebereich (Gesamtsystem, min/max): —11,94/5,43 [kN] Wertebereich (Gesomtsystem, min/mox): —9,10/5,27 [kN]
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The changed usage of the single elements can be estimated in the following way:

Roof arches:

Neéxa = Myy6x4 / My,st X Maxe = 5,96/5,85 X 0,769 = 0,783 <1

Main grid:

Next = Mysxa / Myexs X Nexs = 5,64 / 4,69 x 0,699 = 0,841 < 1

Towers:

Neéxa = N6x4 / N8x6 X Meaxe = 11,22 / 9,10 X 0,684 = 0,843 <1

Guy wires:

Neéxa = N6x4 / N8x6 X MNeaxe = 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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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 4m? 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)

1,0x 0,20 x 4,9/ 2 =0,49 kN/m (with canopy)

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

proof H30V:

with PA

Myes = 1,10 x 0,063 x 2,45%/12 + 1,35 x 1,2 x 10,0 x 2,45/8 = 4,99 KNm

M,eqs =1,35x1,8x0,80 x 2,45/ 2 =2,38 kNm (< Mrdgoxcomer = 9,13 KNm)

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

V,ea =1,10 x 0,063 x 2,45/ 2 + 1,35 x1,2x 10,0/ 2 = 8,18 kN < 18,94 kN
with canopy

Myes = 1,10 x 0,063 x 2,45%/12 + 1,35 x 1,3 x 0,6125 x 2,45%/ 12 = 0,57 KNm
M,eqs =1,35x 1,3 x0,49 x 2,45%/ 2 = 2,58 KNm

(not decisive)

Proof of the pipes (side walls)

Frhe=1,35x1,8x0,80 =1,95 kN (from additional wind in the side walls)
Mes = 1,95 x 3,90/ 2 = 3,80 kNm (additional moment in the corners)
Neq = 3,80/ 0,85 x cos 45° = 6,32 kN

Negsum = 22,81 + 6,32 = 29,13 kN

Nors = 0,447 x 424,1 x 140/1,1 x 10 = 24,13 kN
n=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 u:

Pallholz

® ®

1: Spindle on timber spreader M =0,40

2: Spindle on timber spreader, embeded u = 0,60

3: Spindle on timber spreader, screwed = 0,60

4: Spindle on rubber mat M =0,60
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SYSTEM 8x6

X

<

z

cB
>
ES
9
>

Auflagernummern
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Support reactions from all load cases

Node | LC Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]
3 1 0,48 -0,06 0,85 0,00 0,00 0,00
2 342 -0,42 437 0,00 0,00 0,00
3 4,71 -0,16 2,46 0,00 0,00 0,00
4 3,90 -0,27 4,79 0,00 0,00 0,00
5 0,00 0,19 -0,39 0,00 0,00 0,00
10 -0,00 0,27 -2,35 0,00 0,00 0,00
11 0,00 -0,01 -0,00 0,00 0,00 0,00
12 0,46 -2,66 1,96 0,00 0,00 0,00
13 2,50 -0,00 -0,00 0,00 0,00 0,00
14 -0,88 -0,38 2,12 0,00 0,00 0,00
15 0,00 0,84 0,01 0,00 0,00 0,00
16 2,77 0,39 -2,12 0,00 0,00 0,00
17 -0,00 -0,00 0,00 0,00 0,00 0,00
20 0,30 -0,71 0,93 0,00 0,00 0,00
21 1,96 0,27 -1.41 0,00 0,00 0,00
101 1,16 -1,83 -0,73 0,00 0,00 0,00
102 512 1,10 -2,58 0,00 0,00 0,00
103 2,31 3,64 -2,79 0,00 0,00 0,00
301 -0,00 -0,36 -2,27 0,00 0,00 0,00
302 1,95 0,62 -4,61 0,00 0,00 0,00
9 1 -0,00 0,06 0,98 0,00 0,00 0,00
2 -0,01 0,42 5,35 0,00 0,00 0,00
3 -0,01 0,16 2,29 0,00 0,00 0,00
4 -0,01 0,27 571 0,00 0,00 0,00
5 -0,00 -0,19 3,39 0,00 0,00 0,00
10 0,00 -0,27 -3,06 0,00 0,00 0,00
11 0,00 0,01 0,00 0,00 0,00 0,00
12 0,00 -1,37 -1,96 0,00 0,00 0,00
13 0,00 0,00 0,00 0,00 0,00 0,00
14 -0,89 -0,50 -0,83 0,00 0,00 0,00
15 -0,00 -0,84 0,01 0,00 0,00 0,00
16 0,00 0,50 0,83 0,00 0,00 0,00
17 0,00 0,00 -0,00 0,00 0,00 0,00
20 0,00 -0,77 -0,93 0,00 0,00 0,00
21 0,18 0,35 0,58 0,00 0,00 0,00
101 -1,32 -3,40 -6,82 0,00 0,00 0,00
102 1,15 -0,75 0,39 0,00 0,00 0,00
103 -0,17 1,58 2,25 0,00 0,00 0,00
301 0,00 -1,12 -5,11 0,00 0,00 0,00
302 0,18 -0,01 -3,60 0,00 0,00 0,00
28 1 -0,48 -0,06 0,85 0,00 0,00 0,00
2 -3.42 -0,42 4,37 0,00 0,00 0,00
3 -4.71 -0,16 2,46 0,00 0,00 0,00
4 -3,90 -0,27 4,79 0,00 0,00 0,00
5 -0,00 0,19 -0,39 0,00 0,00 0,00
10 -0,00 0,27 -2,35 0,00 0,00 0,00
11 -0,00 -0,01 -0,00 0,00 0,00 0,00
12 -0,46 -2,66 1,96 0,00 0,00 0,00
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Support reactions from all load cases

Node | LC Rx Ry Rz Mx My Mz
[kN] [kN] [kN] [kNm] [kNm] [kNm]
13 -2,50 -0,00 -0,00 0,00 0,00 0,00
14 2,77 0,39 2,12 0,00 0,00 0,00
15 0,00 -0,00 0,00 0,00 0,00 0,00
16 0,88 0,38 2,12 0,00 0,00 0,00
17 -0,00 0,84 0,01 0,00 0,00 0,00
20 -0,30 0,71 0,93 0,00 0,00 0,00
21 0,17 0,26 1,41 0,00 0,00 0,00
101 117 -1,83 0,73 0,00 0,00 0,00
102 0,39 -1,00 2,91 0,00 0,00 0,00
103 2,31 3,64 2,79 0,00 0,00 0,00
301 -0,00 0,36 2,28 0,00 0,00 0,00
302 0,17 0,09 -1,81 0,00 0,00 0,00
34| 1 0,00 0,06 0,98 0,00 0,00 0,00
2 0,01 0,42 5,35 0,00 0,00 0,00
3 0,01 0,16 2,29 0,00 0,00 0,00
4 0,01 0,27 5,71 0,00 0,00 0,00
5 0,00 0,19 3,39 0,00 0,00 0,00
10 -0,00 0,27 -3,06 0,00 0,00 0,00
11 -0,00 0,01 0,00 0,00 0,00 0,00
12 -0,00 -1,37 -1,96 0,00 0,00 0,00
13 -0,00 0,00 0,00 0,00 0,00 0,00
14 -0,00 0,50 0,83 0,00 0,00 0,00
15 -0,00 0,00 -0,00 0,00 0,00 0,00
16 0,89 -0,50 0,83 0,00 0,00 0,00
17 0,00 -0,84 0,01 0,00 0,00 0,00
20 -0,00 0,77 0,93 0,00 0,00 0,00
21 0,18 0,35 0,58 0,00 0,00 0,00
101 1,32 -3,40 -6,82 0,00 0,00 0,00
102 0,01 0,95 -1,78 0,00 0,00 0,00
103 0,17 1,58 2,25 0,00 0,00 0,00
301 -0,00 -1,12 -5,10 0,00 0,00 0,00
302 0,18 -0,70 4775 0,00 0,00 0,00
front supports, nodes 9+34:
deadweight = 0,98 kN
R« = 1,32 kN
Ry = 3,40 kN Rres = (Rx2+Ry?)"2 = 3,65 kN
R, =-6,82 kN
M =0,40:
req. ballast = 1,20 x (3,65/0,40 + 6,82) - 0,98 =18,15 kN (1900 kg)
M =0,60:
req. ballast = 1,20 x (3,65/0,60 + 6,82) - 0,98 =14,50 kN (1500 kg)
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SEITE: 103/170

rear supports, nodes 3+28:

deadweight = 0,85 kN

Rx=5,12 kN

Ry = 1,10 kN Rres = (Rx2+Ry?)"2 = 5,24 kN

R,=-2,58 kN

p =0,40:

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

p = 0,60:

req. ballast = 1,20 x (5,24/0,60 + 2,58) - 0,85 =12,73 kN (1300 kg)
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SEITE: 104/170

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: R, =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

PROJECT:

PROLYTE ARC-ROOF 8x6 - 6x4m

& A

‘ supports ‘ A ‘ B

INGENIEURE

SEITE: 105/170

1500 kg 1300 kg
(1900 kg) (1800 kg)

(values in brackets for friction coefficient 0,4)

ballast 8x6m

‘ supports ‘ A ‘ B

1200 kg 1100 kg
(1550 kg) (1450 kg)

(values in brackets for friction coefficient 0,4)

ballast 6x4m
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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 p:

SEITE: 106/170

Pallholz

©

Roonp

PROJECT:
PROLYTE ARC-ROOF 8x6 - 6x4m

Spindle on timber spreader
Spindle on timber spreader, embeded u = 0,60
Spindle on timber spreader, screwed
Spindle on rubber mat

b =0,40
u=0,60
b =0,60
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SEITE: 107/170

front supports, nodes 9+34:

deadweight = 0,98 kN
Rx = 1,32 kN
R, =-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

R, =-4,61 kN

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

(*) see proof against sliding and overturning
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SEITE: 108/170

System:
N |
Q W,
J
- ‘ Vol
IA:
L _i
S EG+BALLAST
b/2? bh/2
)4
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SEITE:
SYSTEM 8x6:
deadweight:
truss: Vi = 3,672 kN
wind load:
decisive LC 101: Wy =10,454 kN; Wy = 15,106 kN

proof against sliding:

required ballast

u=0,4: 1,2 x (10,454 /0,4 + 15,106) — 3,672 = 45,82 kN
u=0,6: 1,2 x (10,454 / 0,6 + 15,106) — 3,672 = 35,36 kN
chosen:

n=04:  480kN (4 x 1200 kg)

[(48,0 + 3,67 -1,2x15,11)x0,4]/ 10,45 =1,28 > 1,20

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

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

proof against overturning:

MStand / IVlkipp > 1,20

109/170

[(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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SEITE: 110/170

SYSTEM 6x4:
deadweight:

truss: V. =2,39 kN

wind load:  (decisive LC 101)

Wi = (4,99 x 6,888)/ (4,99 x 8,956) x 10,454 = 8,04 kN
Wy = (6,612x 4,714)/ (8,612 x 6,427) x 15,106 = 8,51 kN

proof against sliding:

required ballast

p=0,4: 1,2x(8,04/0,4 +8,51) - 2,39 = 31,94 kN
pn=0,6: 1,2x (8,04 /0,6 +8,51)—-2,39 = 23,90 kN
chosen:

w=0,4: 32,0kN  (4x 800 kg)
[(32,0 + 2,39 - 1,2 x 8,51) x 0,4] / 8,04 = 1,20 2 1,20

w=0,6: 240kN (4 x 600 kg)
[(24,0 + 2,39 - 1,2 x 8,51) x 0,6] / 8,04 = 1,21 21,20

proof against overturning:

Mstand /' Miipp > 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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SEITE: 111/170

overview ballast:

supports A B
900 kg 900 kg
ballast 8x6m (1200 kg) (1200 kg)

(values in brackets for friction coefficient 0,4)

supports A B

600 kg 600 kg
(800 kg) (800 kg)

(values in brackets for friction coefficient 0,4)

ballast 6x4m
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SEITE: 112/170

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 k)
6x4m:
6 x4x 0,40 = 9,60 kN (4 x 240 kg)
supports A B
450 kg 450 kg
ballast 8x6m (750 kg) (750 kg)

(values in brackets for friction coefficient 0,4)

supports A B

400 kg 400 kg
(600 kg) (600 kg)

(values in brackets for friction coefficient 0,4)

ballast 6x4m
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SEITE: 113/170

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=1,30x4,90/2 x 2,45 x 0,20 = 1,56 kN (safe side)

R, =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

n=0,4:

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

u=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

p=0,4:

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

u=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

p=0,4:

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

n=0,6:

1,2 x (0,78/0,60) — 0,50 = 1,06 kN (100 kg)
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SEITE: 114/170

overview additional ballast:

= A

supports A B C
ballast 8x6m/ 450 kg 300 kg 100 kg
6x4m (600 kg) (400 kg) (200 kg)

(values in brackets for friction coefficient 0,4)

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288—Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 115/170
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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SEITE: 116/170
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SEITE: 117/170
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SEITE: 121/170
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red: ReRo 150x50x5mm
green: ReRo 100x50x5mm
light blue: QRo 40x40x4mm

yellow, grey, blue: @48,3x3,2mm
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(S235JR)
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(S235JR)
(S235JR)
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SEITE: 124/170
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SEITE: 125/170

Loading
load case 1: max. Neq

Neq < 50,0 kN
50/ 4 =12,50 kN

X

N

z

LC 1: Load, max. NEd
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load case 2: min. Ngqg

Neq = -20,0 kN (Ry.0)
Res = 15,0 kN
Ry = 15,0 kN

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

X

N

z

LC 2: Load, min. NEd
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SEITE: 127/170
Calculation
System characteristics
114 Nodes
174 Elements 174 Beams
30 Supports 0 Slabs
0 Link elements 0 Plains
4 Material properties 0 Shells
4 Section properties 0 Cables
3 Load cases 0 Solids
0 LC Combinations 0 Spring elements
0 Tendon groups
Result location in area elements: Node
2 Result locations in beam elements
Rotated element systems
0 Element systems
0 Internal force systems
0 Reinforcement systems
Section properties
1 [Polygon Support beams
Centroid [m] ys = 0,025 zs = 0,000
Area [m?] A =1,8296e-03
o Moments of inertia [m4] Ix =2,3025e-06 lyz =0,0000e+00
S ly =45313e-06 11 =45313e-06
Iz =7,7566e-07 12 =7,7566e-07
Main axis angle [Grad] Phi = -0,000
005 Averaging of the lateral force shear stress over section width

2 |[Library section

RO 48,3 x 3,2 (MSH); Layher tubes

Centroid [m] ys = 0,000 zs = 0,000
« |Area[m?] A =45300e-04
\\| 2 [Moments of inertia [m4] Ix =2,3200e-07 lyz =0,0000e+00
\—/ S ly =1,1600e-07 11 =1,1600e-07
. _ _ Iz =1,1600e-07 12 =1,1600e-07
0,0483 Main axis angle [Grad] Phi = 0,000
3 |Library section RRO 100 x 50 x 5 (EN 10219-2); chord endframe
Centroid [m] ys = 0,000 zs = 0,000
Area [m?] A =1,3400e-03
- Moments of inertia [m4] Ix =1,3500e-06 lyz =0,0000e+00
° ly =1,5800e-06 11 =1,5800e-06
Iz =5,2500e-07 12 =5,2500e-07
YT Main axis angle [Grad] Phi = 0,000
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4 |Library section

QRO 40 x 40 x 4 (EN 10219-2); diagonals endframe

Centroid [m] ys = 0,000 zs = 0,000
Area [m?] A =53500e-04
< |Moments of inertia [m4] Ix =1,9440e-07 lyz =0,0000e+00
= ly =1,1100e-07 11 =1,1100e-07
Iz =1,1100e-07 12 =1,1100e-07
Main axis angle [Grad] Phi = 0,000
'T' Averaging of the lateral force shear stress over section width

Material properties

No. Type E-Modu.

G-Modu.

Poiss. alphat | gamma
[MN/m?] | [MN/m?] | ratio [1/K] [kN/m?]
1 1| S235-EN 210000 81000 0,30 | 1,200e-05| 78,500
2 2| S235-EN 210000 81000 0,30 | 1,200e-05| 78,500
3 3| S355-EN 210000 81000 0,30 | 1,200e-05| 78,500
4 4| S235-EN 210000 81000 0,30 | 1,200e-05| 78,500
List of load cases
LC. Label
1 | max. NEd
2 | min. NEd
Sum of installed loads and support reactions
LC. Label Fx [kN] Fy [kN] Fz [kN]
1| max. NEd 0,000 -0,000 154,932
Support reactions -0,000 0,000 154,932
2| min. NEd 45,000 45,000 -60,000
Support reactions 45 000 45 000 -60,000
DIN EN 1993-1-1 actions
Standard Bemessungsgruppe
Fd - Bemessungswerte von Einwirkungen
Load cases
1 max. NEd
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Fd - Bemessungswerte von Einwirkungen

Load cases
2 min. NEd

1. Permanent and temporary situation

Final state
Fd Bemessungswerte von Einwirkungen

2. Permanent and temporary situation

Final state

Fd Bemessungswerte von Einwirkungen

The proof is done within the software as steel checks regarding elastic (if necessary
plastic) bearing capacities of the elements.
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LCC EN1993.SV.1: 1. Permanent and temporary situation, DIN EN 1993—-1-1
Stresses (steel checks) min,max Sigma.x [MN/m?]
Value range (overall system, min/max): —82,65/82,65 [MN/m?]

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288-Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS I INGENIEURE

SEITE: 131/170

LCC EN1993.SV.1: 1. Permanent and temporary situation, DIN EN 1993—-1-1
Stresses (steel checks) max |Tau.xz| [MN/m?
Value range (overall system, min/max): 0,00/25,19 [MN/m?]
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LCC EN1993.5SV.1: 1. Permanent and temporary situation, DIN EN 1993—-1-1
Utilization [—]
Value range (overall system, min/max): 0,00/0,35 [—]

<1,0
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LCC EN1993.5V.2: 2. Permanent and temporary situation, DIN EN 1993-1-1
Stresses (steel checks) min,max Sigma.x [MN/m?]
Value range (overall system, min/max): —86,51/78,95 [MN/m?]
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LCC EN1993.5V.2: 2. Permanent and temporary situation, DIN EN 1993-1-1
Stresses (steel checks) max |Tau.xy [MN/m?]
Value range (overall system, min/max): 0,00/37,78 [MN/m?]
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LCC EN1993.5V.2: 2. Permanent and temporary situation, DIN EN 1993-1-1
Utilization [—]
Value range (overall system, min/max): 0,00/0,34 [—]

<10
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proof of Layher-Coupler

Only the decisive load cases are shown.

N

z

X

LCC EN1993.SV.1: 1. Permanent and temporary situation, DIN EN 1993—-1-1
Selected Internal forces min,max Qz [kN]
Value range (subsystem, min/max): —17,46/19,48 [kN]

< 26,40 kN
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LCC EN1993.5V.2: 2. Permanent and temporary situation, DIN EN 1993-1-1
Selected Internal forces min,max Qy [kN
Value range (subsystem, min/max): —3,25/8,41 [kN]

<10,0 kN
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LCC EN1993.5V.2: 2. Permanent and temporary situation, DIN EN 1993-1-1
Selected Internal forces min,max Nx [kN
Value range (subsystem, min/max): —12,40/0,54 [kN]

< 31,0 kN

no further proof
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Stress capacity values” of the Allround ledger and the diagonal brace.

Z-8.22-64: K 2000+

/\M,
@ =

M:gs= + 52.9 kNcm

Connection moment

Connection moment
M e =+ 101.0 kNem

Normal force

-

Vertical force

Vertical shear force single connection
Viga= =264 kN

Vertical shear force per rosette
EViqe= 21056 kN

Axial force, diagonal brace

~'/

/'

Normal force in the vartical diagonal brace

Nie=+310kN for a bay height of 2.0 m for K 2000+
Horizontal f — —
orizon orce
Bay length al bay
] 073(109]|140 (157|207 257|307 414 P
Vy l I V Eﬁ] 166|-168|-155|-147 [-124-102| 84 | 53| 4179
The K 2000+ connector can be combined
“ with the connector of Variant Il.
X Higher stress capacities as per approval.
0-ledger:Vyaa=+ 10.0 kN
Normal force in the vertical diagonal brace
v v for a bay height of 2.0 m for Variant II:
] I Comprassion Tansion
Bay length allbay
Dm: [l 073|109]| 140|157 (207|257 (307 [4.14
B‘d{ﬂ 84| 84| 84| 84|84 84| 84| 53|+84
When K 2000+ is used with Variant II,
U-ledger:Vyze= 59 kN higher stress capacities are approved.
14
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supports:

M

LC 1: max. NEd
Support reactions in the system of the support lines Rz(I) [kN/m]
Sum in the global system Rz(g) = 154,93 [kN]
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8.2 diagonals
resulting from:

tower:

I system minmox Rx(1) [kN] LCC 85: Support reactions in the local system min.max Ry(l) [kN]

FH,tower,x = 1013 kN
FH,tower,y = 3,78 kN

live load podium:
H=V/10:

FHiiveoasx = 8,806/ 2 x 2,072/ 2 x 5,0/ 10 = 2,28 kN
Fhiveloady = 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
Frwinay = 1,036/ 2 x 0,20 =0,104 kN

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

max Fuyes = 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 o arctan (1,0/2,072) = 25,8°
max Fveqs = 17,26 / (2 x cos(25,8°)) = 9,59 kN
Nvrs = 16,8 kN

n=959/16,8=0571<1,0

max. spindle extension:
max H = max {17,26/(1,35 x 7); 6,34/(1,35 x6)} = 1,83 kN 2 2,0 kN
max V < 16,57 /1,1 + 1,036/2 x 1,036/2 x 5,0 = 16,4 kN

<2,072x2,072 x 5,0 =21.5 kN

HSpinde| S 25 cm
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8.3 standard poles

buckling is decisive:
g =0,90
Le=0,9x1,0=0,90 m
Ner = (22 x 210000 x 1,16 x10°) / (0,90 x10%)* x 10 = 296,5 kN
A = ((454,4 x 320 x 10?) / 296,5) = 0,700
KSL a: a=0,21
$=0,5x[1+0,21x (0,700 - 0,2) + 0,700%] = 0,800
« =1/(0,800 + V(0,8002 - 0,700%) = 0,85
Nors = 0,85 x 454,4 x 320/1,1 x 103 =112,1 kN
max Neq = 1,35 x 2,072%2 x 5,0 = 28,97 kN
n=28,97/112,1=0,258 < 1,0

no further proof
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8.4 Bearing capacities Layher system
p Ultimate capacities
Stress capacity values” of the Allround ledger and the diagonal brace.
7-8.22-64: K 2000+ T
/\ i
M;:ae = + 52.9 kNem
Connection moment Vertical shear force single connection
Vigoe= =264 kN
Vertical shear force per rosette
~ EViqe== 1056 kN
M Axial force, diagonal brace
Connection moment
Mg = + 101.0 kNcm N
Normal force
|s ;
-~
l / Nl
Normal force in the vartical diagonal brace
ae=+31.0kN for a bay height of 2.0 m for K 2000+:
Horizontal f e s
orizontal force
Bay length al bay
] 073( 109|140 (157 | 207 257|307 414
Vy 1 I Vs [':ﬁ] -166)-168(-155)-147|-124|-102| 94| 53 [ +779
The K 2000+ connector can be combined
m with the connector of Variant Il.
| Higher stress capacities as per approval.
0-ledger-Vyaa=+ 10.0 kN
Normal force in the vertical diagonal brace
v v for a bay height of 2.0 m for Variant II:
1 I Comprassion Tansion
Bay length al bay
:-'bm: ] 073(109)|140 (157 | 207 (257|307 414
[’:ﬁ] 84|84| 84 (84| 84|24)|84[ 53|48
When K 2000+ is usad with Variant Il,
U-ledgar:Vyz.= 59 kN higher stress capacities are approved.
14
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Z-8.22-64: K 2000+, steel, values are permissible loads. ‘/"
A 2 ,/'
Bay length [m] 073(1.09(140( 1.57| 207|257 | 3.07 b oad bearing capacity of diagonal br: 000
q Evenly distributed Baywidth | _
B, oad (q) [KN/m)] 707 |10 | 654 526 3.12] 206 | 148 ml ;? 073| 1.09( 140 157| 207| 257 3.07
3 Point load (P)in the Diagonal 3: +11.93) +11.93) + 193] +11.33] +11.93) +11.93] +11.
middle of the bay [N] | 7.43| 521|417 37| 296| 242|206 brace |2 B| -11a| - 112]- 10| - 88| -83 -68 -5
Variant II, steel /
SR | /
‘ 1
Bay length [m] 073( 1.08| 140 157 | 207 | 257 | 3.07 : T —=
a  Evenly distributed Bay width |
gy hoad (g) [WN/m) 20| 881| 463 348 178[ 1.07| 070 [m) §=| 13| 10| 14151 200 257( 3@
P Point load (P) in the Diagonal E %
middieof tha bay [kN] | 7.43 | 5.21| 413 351| 240 180[ 140 brace  |Z [t 56|+ 56| £56{x56)| £56|+56) =56
K 2000+, also Variant II
T ———=—
Tab. 5 Load bearing capacity of U
W.MWW’.M h. & oad be [j capacity o bridging ledge
Type of ladger uju-viu-v|o-v]o-v Type of bridging ledger
and length [m] 073 1.09] 140) 109| 128 [m] 157 207|257 3.07
o Evenly distributed 3 Evenly distributed
FEEER ad () (V] 19.01 [ 17.34| 1042 2182| 1556 PSR 10ad (g) [/m] 1516( 8.65| 5.12) 3.58
[ Pointload (P)inthe | Pontload Plinthe
[...L..‘ middle of the bay [kN] 6.10| 876| 684| 11.00| 934 = middie of the bay [kN] 7197|692(525]524

* U-lattica beams complately covered with decking elements secured with
lock against IIft-off.
** U-iattica beams complately covered with decking elements. secured with

b oad bearing capacity o m lock against ift-off. Alternatively the top chords of tha beams— except
Length U-attica beam 2.57 m— can ba braced by a bracing structure from tubes
and couplers connacted to the pests of the beams.
fm] 207] 257| 307) a14] 514] 614 Exampla: bracing of the U-lattice baam 4.14 m, as per drawing 7.1
a  Evenly distributed
BEEg Joad (q) [kN/m]* 173| 125 102 73| 52| 43 11
e Point load (P) in the B2"
1) middle of the bay [kN]**| 25.1| 26.6[1957| 16.2| 159( 109
¥ Single point load exactly in the middle of the baam (= between the
two middle posts)
2 Single point load above one of the middle posts
16
PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288—Revision 01
CUSTOMER: DATE:
PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS

INGENIEURE

SEITE: 146/170

Load bearing capacity of Allround standards

Permissible loads for

v
4

v

[Eront view

4

K 2000+ and Variant

v

v
41

Topviaw

e b1

Load bearing capacity of Allround standards
{The values ara permissible loads)

1. Erection with
adjustable base plate 80
(Ref.: 4002.080)

- max. spindle extansion:
h=Z5cm

-with scaffold brace
to base of spindle
in the diagonal bays

2. Erection with
adjustable base plate 60
(Ref.: 4001.060)

[max. h 5 cm)

or
Erection with
base plate
(Ref.: 4001.000)

3. Erection with
adjustable base plate 60
(Ref.: 4001.060)

- max. spindle extension:
h=Z5cm

- with scaffold brace
to basa of spindle
in the diagonal bays

ey
b et e =R <

B: 1 diagonal

-
o= F

Height of lift: 2 m

A = 1 diagonal brace per 2 bays
B = 1 diagonal brace per 3 bays

Tab. 8 Middle standard

Bay width [m]

W

A = xterior standard
I = middle standard

Load bearing capacity
of Allround standards
and positions of

the diagonal bracas.

Possoning of diagonal braces

max. vertical load VIkN] | 339

Tab. 9 Exterior standard

Bay width [m]

Positoning of dagonal braces

max. vertical load Vi [kN] | 339

40.3|395(39.5|39039.5|38.1|38.1|137.7

Tab. 10 Middle standard

Bay wadth [m]

157 207 257 am

PRositioning of disgorel braces

max. vertical load V[kN] [ 34.0

454 (430454 | 438|447 |436)439)430

Tab. 11 Exterior sta
Bay wadth [m]

PRositioning of disgorel braces

max. vartical load Vi [kN] | 340

Tab. 12 Middle standard

Bay width [m]

Possoning of diagonal traces

max. vertical loed VIkN] | 339

Tab. 13 Exterior standard

Bay width [m]

Possoning of diagonal braces

max. vertical load V, [kN] | 339
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J({iS)

M12 8.8

DESCRIPTION : ARC ROOF 10X8 STAGE FRAME B

o PROLYTE UNIT' MEASURE : mm

.’-\. GROUP
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HALFEN MONTAGETECHNIK

Montageschienen - Schwere Tragsysteme

Montageschiene HZM 38/23

HZM 38/23 warmgewalzt, gezahnt faanns)
/ 8 8 = Passende Halfenschrauben HZS 38/23 und

s HS 38/17 — siehe Seite 32

| a7

Montageschienen

3

. HZM 38/23 m g
T_t’ e
w0
M1:1 - 18 - Doppelprofil auf Anfrage - §
[mm] < ™ Tabellenwerte s. Seite 60
iz
Abmessungen und Querschnittswerte 25
Linge  Profi-  Profilquer- Tragheitsm t Widk d: Maximale Punkt- Biegetragfihigkeit bei ﬂs
gewicht  schnitt men moment tragfahigheit Spannweite L %E
y z F [kN]
F
- > L_‘—l
s = —=
Material  Bestell-Nr. G A ly I wy w; RO S ew %
HZM 38/23 0284. [mm]  [kg/m] [em?] [em?] [em?] [em?] [em?] [kN] [em] 05m 10m 15m ':
WB 060-00001 Fz.pd Frd 3
18,0 59 2,0 09 =
2% 06000003 6070 2,43 3,09 2,11 6,17 1,59 325 20
zul. F; wl. F
A4 060-00002 12,8 42 14 0,6
@ F; = max. Tragfahigkeit der Schienenlippen - siehe auch Seite 66
2
2
5
Weitere Profildaten, Statik
VUS 40/25 SIC 38/23 . N
Unterlegscheibe Sicherungsscheibe
— 5. Seite 56 — 5. Seite 56 T
g %
Querschnittswerte Punkttragfahigkeiten Biegeknicken &
Seite 60 Seiten 66 - 67 Seite 70
3
F
SDM - 36/6 S
Schalldammprofil g
- s. Katalog MT-FFC
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HALFEN MONTAGETECHNIK

Montageschienen - Schwere Tragsysteme

Halfenschrauben HZS 38/23 und HS 38/17

s
g HZS 38/23 Lieferprogramm
=
g HZS 38/23 Linge | [mm] M12 M16 Linge | [mm] M12 M16
2 Halfenschraube 30 Gvs 8.8 GVs 8.8 80 GVs8.8 GVs 8.8
E gezahnt 40 GVs 8.8 GVs 8.8 A4-70
: y 50 Gvs 8.8 GVs8.8 g GVSIEH GVs 88
einschl. Mutter e = 125 GVs 8.8 GVs 8.8
; - 150 GVs 8.8 GVs 8.8
€0 Fves 200 : GVs 8.8
A470 300 - GVs 8.8

HS 38/17 Lieferprogramm

Linge | [mm] M10 M12 M6 Linge | [mm] M10 M12 M16

Schwere Tragsysteme

20 GVs4.6 GVs46 GVs4.6D GVs46 GVs46 GVs46
2 25 - AL70  A4500 60 A470 GVs88 GVs88
N HS 38/17 GVs4.6 GVs46 GVsd6 A&70 m%g
r,/;—/;\\s Halfenschrauben 20 V4.6  FV46 V46 70 _ vas
\2 einschl. Mutter A470  A270  A2500 GVs4.6 GVs46 GVsd6
o o — A4-70 A450 80 A4-70 A450
gt I i g . GVs46 GVs46 QVsd6 A470®
= & Li = mit Linksgewinde ALT70 46 80Li R A450
E% ;"; 40 A270 A250® GVs46 GVs46 GVs46
sF AL70 A4S0 A s m‘;’g
GVs46 GVs46 (QVs46 125 R GVs4.6 GVs46
Hochkorrosionsbestandige Edelstahl- 50 A470 V46 V46 p— GVs4.6 GVs46 GVs46
Halfenschrauben HS 38/17, Werkstoffbe- A2-70 A450 A4500 A450
£ zeichnung HCR auf Anfrage. A470 200 GVs46 GVs46
a A4500 A4-500
N @ auf Anfrage
o
E Tragfahigkeiten fiir Halfenschrauben @
§ Tragfahigkeiten fiir Halfenschrauben Langszug
3 2\ ..-%: y x
o Fx
"x z
; Gewinde © FIN] @ Fx [KN] © Tinst[Nm]
Z HZS Hzs HzZs
o S 88 A470 Alle Festigkeitsklassen 88 A470
Fpg 27,2 - 16,8
M12
zul. F 194 - 12,0 v
e 50,5 330 16,8
Mie zul. F 361 236 12,0 Y =
= 3817 HS HS HS
E 4.6 88 A250; A450 A2-70;A470 - 46 8.8 A2-50; A450 A2-70; A4-70
] Fra 83 18,6 7.3 15,6
Ll zul. F 59 133 52 11,2 S o L2 40 12 2
Halfenschrau HS sit
M12 Fra Il 22,0 A05 25 fir Langszug in gezahnten 25 70 25 50
wlE 86 193 76 162 profien nicht geeignet
Fag 226 502 198 422
e zul. F 161 359 14,1 30,2 G2 180 o0 g0
3 @ Profiltragfahigkeit beachten!
S PR e H F,, Fy, F; = vorhandene Last
2 Bei gleichzeitiger Belastung in allen V— T Lty
b - 2 ; 2 2 2 |. F = zul. Tragfahigkeit der Schraub
.g Richtungen (Lingszug -x, Query, b F+R2+F? szul F ﬁw. zul. Tragfahigkeit der Schraube
s zentrischer Zug -z) darf die Last- I g bzw. Fyed, Fyed Fzed = Bemessungswerte der
resultierende die Tragfihigkeiten : \f 2 > 5 Einwirkung
nach Tabelle nicht ieilgirsdg\reiten. Fxed®tRyed®+ Fred® < Fpy Frg = Bemessungswert der Beanspruchbarkeit
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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:
X

blue: 50x50x4mm (EN AW 6082 T6)

green: @30x3mm (EN AW 6082 T6)

pink: special frame profile 50x50 (EN AW 6082 T6)

PROJECT: PROJECT-NO.:
PROLYTE ARC-ROOF 8x6 - 6x4m 13288-Revision 01
CUSTOMER: DATE:

PROLYTE GROUP 30.11.2015




KRASENBRINK + BASTIANS INGENIEURE

SEITE: 154/170

top view:
C oy - gr . -
T
3 1
[(e]
T
8 1 pikS
- <
T
LS(
2 S+
T
gv
" 30 A
i 38 i
side view:
+ 38 +
L 30 L 7 L
7 7 7
8
o
[}
Yo}
[sp]

14 N\ AN
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front view:
. 1,00 .
12 . 14 .6, 14 44 14 .6, 14 |, 12
7 7 T T 7 7 7
()
0
o
()]
0
o
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Loading
load case 1: max. Neq

Neq < 35,0 kN
35/4 =8,75 kN

X

N

4

8,75
8,75
8,75
8,75

LC 1. Load, max. NEd
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load case 2: min. Ngqg

Neq = -20,0 kN (Ry.0)
Res = 15,0 kN
Ry = 15,0 kN

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

X

N

4

LC 2: Load, min. NEd
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Calculation
System characteristics

KRASENBRINK + BASTIANS

INGENIEURE

96 Nodes
120 Elements 120 Beams
8 Supports 0 Slabs
0 Link elements 0 Plains
3 Material properties 0 Shells
3 Section properties 0 Cables
2 Load cases 0 Solids
0 LC Combinations 0 Spring elements
0 Tendon groups

Result location in area elements:

Node

2 Result locations in beam elements

Rotated element systems
0 Element systems
0 Internal force systems
0 Reinforcement systems

Section properties

SEITE: 158/170

1 [Library section QRO 50 x 50 x 4 (EN 10219-2); 50x50x4
Centroid [m] ys = 0,000 zs = 0,000
Area [m?] A  =6,9500e-04
& |Moments of inertia [m4] Ix =4,0420e-07 lyz =0,0000e+00
© ly =2,3700e-07 11 =2,3700e-07
) Iz =2,3700e-07 12 =23700e-07
0.05 Main axis angle [Grad] Phi = 0,000
2 |Polygon Tubes
. Centroid [m] ys = 0,000 zs = 0,000
Area [m?] A =25284e-04
/ \ « |Moments of inertia [m4] Ix =46324e-08 lyz =0,0000e+00
\ B ly =23175e-08 11 =23175e-08
\ Iz =2,3175e-08 12 =23175e-08
- Main axis angle [Grad] Phi = 0,000
T‘ Averaging of the lateral force shear stress over section width
3 |Polygon Frame Profil
Centroid [m] ys = 0,025 zs = 0,025
Area [m?] A =1,0720e-03
» |Moments of inertia [m4] Ix =4,4565e-07 lyz =0,0000e+00
= ly =3,1092e-07 11 =3,1092e-07
Iz =3,0263e-07 12 =3,0263e-07
Main axis angle [Grad] Phi = -0,000
0.05 Averaging of the lateral force shear stress over section width
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Material properties

INGENIEURE
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No. Type E-Modu. | G-Modu. | Poiss. alpha.t | gamma Miscellaneous
[MN/m?] | [MN/m?] | ratio [1/K] [kN/m?3]
1 1| Frei 70000 27000( 0,30 | 1,200e-05| 27,000|fc =235 [MN/m?]
ft =235
2 2| Frei 70000 27000| 0,30 | 1,200e-05| 27,000 |fc =235 [MN/m?]
ft =235
3 3| Frei 70000 27000| 0,30 | 1,200e-05| 27,000 |fc =235 [MN/m?]
ft =235
List of load cases
Sum of installed loads and support reactions
| LC. | Label | Fx [kN] | Fy [kN] | Fz [kN] |
1| max. NEd 0,000 0,000 70,433
Support reactions -0,000 0,000 70,433
2| min. NEd 30,000 -30,000 -40,000
Support reactions 30,000 -30,000 -40,000
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internal forces + stresses
LC1

LC 1: max. NEd
Internal forces My [kNm]
Value range (overall system, min/max): —0,66/1,02 [kNm]

LC 1: max. NEd
Internal forces Mz [kNm]

Value range (overall system, min/max): —0,66/0,20 [kNm]
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LC 1: max. NEd
Internal forces Nx [kN]
Value range (overall system, min/max): —16,30/9,53 [kN]

A
LC 1: max. NEd

Internal forces Qy [kN]

Value range (overall system, min/max): —1,59/0,24 [kN]
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LC 1: max. NEd

Internal forces Qz [kN]

Value range (overall system, min/max): —11,24 /13,70 [kN]

LC 1: max. NEd

Stresses (general — elastic, directly from internal forces) min,max Sigma.x [MN/m?]
Value range (overall system, min/max): —114,68/118,44 [MN/m?]

< Ord, Az = 0,8 x 185/1,25 = 118,4 N/mm? (at cut end of HAZ)
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LC2

LC 2: min. NEd
Internal forces My [kNm]
Value range (overall system, min/max): —0,62/0,36 [kNm]

LC 2: min. NEd
Internal forces Mz [kNm]
Value range (overall system, min/max): —0,88/0,98 [kNm]
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LC 2: min. NEd
Internal forces Nx [kN]
Value range (overall system, min/max): —15,27 /12,60 [kN]

“

LC 2: min. NEd
Internal forces Qy [kN]
Value range (overall system, min/max): —3,69/10,17 [kN]
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LC 2: min. NEd
Internal forces Qz [kN]
Value range (overall system, min/max): —8,02/7,97 [kN]

LC 2: min. NEd :
Stresses (general — elastic, directly from internal forces) min,max Sigma.x [MN/m?2]

Value range (overall system, min/max): —133,56/140,08 [MN/m?]

< ORrg,naz = 0,8 x 185/ 1,25 = 118,4 N/mm? (at cut end of HAZ)

< Ora = 250/ 1,1 = 227,27 N/mm? (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/m? and a horizontal load of V/10
(2x2x7,5/10 = 3,0 kN) each element.

payload podium: 500 kg/m? < 750 kg/m?

max. Ryyq = 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/m? < 750 kg/m?

characteristic values:

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

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

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

proof of guy wire attachment plate t=10mm, profile 50x50x4mm (W = 9,49 cm?):
max. Rxyq = 15,0 kN

Meq = 15,0 x 0,25/ 4 = 0,9375 KNm

Oeq = 0,9375 x 10%/ 2/ 9,49 = 49,40 N/mm? < 235 N/mm? (2 profiles, S235JR)
proof of Halfen rail HZM 38/23:

R.q4 =-20,0 kN

20/ 4 =5,0 kN < 18,60 kN = F,rq

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

Reya= 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

PROLYTE H30D

DEADWEIGHT TRUSS / EIGENGEWICHT TRAVERSE 5.0 kg/m

CROSS SECTION TUBES / QUERSCHNITTSWERTE ROHRE

D [mm)] t [mm] A [em?) W [em] I [em*] I, [em?] i [em]
chords! Gurte 48,000 3,000 4241 4403 10,783 21,586 1,595
diagonals verticall 16,000 2,000 0.880 0.275 0.220 0.440 0.500
Diagonale vertikal
diagonals horizontal/ 16.000 2,000 0.880 0.275 0.220 0.440 0.500
Diagonale horizontal
end frame/ 16.000 2,000 0.880 0.275 0.220 0.440 0.500
Endrahmen

TRUSS GEOMETRY/ TRAVERSENGEOMETRIE

Height/ Hohe a [em] 20,70
Width / Breite b [em] 23,90
Distance diagonals vertical / Abstand Diagonalen vertikal d[cm] 23,90
Angle diagonals vertical / Winkel Diagonalen vertikal B, 45,00
Distance diagonals horizontal /Abstand Diagonalen horizontal d[cm] 23,00
Angle diagonals horizontal / Winkel Diagonalen horizontal B, 45,00
ecm] 5,00
chord 1d—1.
Gurtrchr

Gurtrohr Endrahmen //
chord and frame

CROSS SECTION TRUSS/ QUERSCHNITTSWERTE GESAMTTRAVERSE

A=3x A-v- toeitimmiohr
1, = 0,85 X (3%, 0 ypumiesmrone T Ao starse X ( 2 X (213)° + (23/3)°)

1, = 0,85 X (3, 0 soatrunior T2 % Aue siatrmicn X (D2))
i=(I/Aye

The moments of inertia are reduced for 15% due to the resilient connection between chords and diagonals./
Die Tragheitsmomente werden aufgrund der nachgiebigen Verbindung Gurte-Diagonalen um 15 % abgemindert.

A [em?] I, fem*] 1, [em‘] i, [em] i, [cm] 1, fem1
12,72 1057.28 1057.10 8,12 a.11 150
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PROLYTE H30D
MATERIAL

Characteristic values of 0,2% proof strength f_, and ultimate tensile strength f_
according to EC9/ charakteristische Werte fiir Streckgrenze f, und Zugfestigkeit f, gemal ECS
(see tab. 3.2b; 8.8"")/ siehe Tabelle 3.2b; 8.8")

EN AW 6082 T6 [N/'mm?] normal stress/ Normalspannung shear stress/ Schubspannung
O = 1 Your ey Taa = T Ogyapen X V3)
f:t>5mm 260,0 236.4 136.5
f:t>5mm 3100 2480
f:t<5mm 250,0 227.3 131.2
f:t<5mm 290,0 2320
foaz 1250 1138 85.6
- 185,0 148.0
£ 190,0 152.0 87.8

All welding seams are done in TIG, according to tab. 3.2b, note 4 p,,_, has to be multiplied by 0,8/

Alle SchweiBnihte sind WIG geschweiBt, entsprechend FuBnote 4 der Tabelle 3.2b ist p,, , mit dem Faktor 0,8 zu
multiplizieren.

Partial safety factors for ultimate limit states/ Teilsicherheitsbeiwerte fiir Grenzzustande der Tragfihigkeit

Yas 1.10 (see tab. 6.1/ siehe Tabelle 6.1)
Yoo 125
Yuw 1.25

SUMMARY / ZUSAMMENFASSUNG

normal force chord / Normalkraft Gurte: N, =+ 50,22 kN
normal force in the fittings / Normalkraft Verbinder: N, =+ 52,58 kN
normal force diagonal vertical / Normalkraft Diagonale vertikal: N, =+ 10,42 kN
normal force diagonal horizontal / Normalkraft Diagonale horizontal: N, =+ 10,42 kN
DESIGN INTERNAL FORCE§ COMPLETE TRUSS/
BEMESSUNGSSCHNITTGROSSEN GESAMTTRAVERSE
bending moment/Biegemoment: Mypa= Nt oodnsaturee X 0,207 = 10,39 kNm
bending moment/Biegemoment: M= N sentntatnmete X 0,230 = 12,00 kNm
| force/Normalkraft Nu= 3xN.mm= 150,65 kN
transversal force/Querkraft Voga= 2% Ny gy X SiNB0° xsin 4500 ° = 12,76 kN
transversal force/Querkraft V'M = N“‘._ x sin 4500° = 7,36 kN

(The values shown above are design values. "Permissible loads” or "Working loads” are optained by dividing the

stress capacity by 1.5/

Die oben angegebenen Werte sind Design-Werte. “Zul3ssige Lasten” bzw. “Gebrauchslasten” erhdlt man durch Division
der Beanspruchbarkeit durch 1,5.

INTERACTION MOMENT-TRANSVERSAL FORCE / MOMENTEN-QUERKRAFT-INTERAKTION

In case of occurance of bending moment and transversal force the following term has to be analysed:
Bei Aufireten von Moment und Querkraft, ist folgende Bedingung einzuhalten:

vd choeNun

=(113) x V. v

Mnmnun=vu=chmxe e" =500

according to term / nach Gl (6.43):

n= (Nmu_ntnl Ny )'= + Mmu_ug Mg, =1 | e
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DEADWEIGHT TRUSS / EIGENGEWICHT TRAVERSE 8.3 kg/m
CROSS SECTION TUBES / QUERSCHNITTSWERTE ROHRE
D [mm] t [mm] A [em?] W [cm?] | fem*] I, [emq] i[em]
chords/ Gurte 48,000 3.000 4,241 4,403 10,783 21,566 1,585
diagonals vertical/
Diagonale vertikal 16,000 2,000 0.880 0.275 0,220 0,440 0.500
diagonals horizontal/
Dingonale hosizonial 16,000 2,000 0.880 0.275 0.220 0,440 0.500
sl 16,000 2,000 0,880 0.275 0.220 0.440 0.500
rahmen
TRUSS GEOMETRY/ TRAVERSENGEOMETRIE
Height / Hohe afem] 23,90
Width / Breite b [em] 23,00
Distance diagonals vertical / Abstand Diagonalen vertikal d[cm] 23,90
Angle diagonals vertical / Winkel Diagonalen vertikal B, 45,00
Distance diagonals horizontal /Abstand Diagonalen horizontal d[cm] 23,90
Angle diagonals horizontal / Winkel Diagonalen horizontal B, 45,00
efcm] 5.00
chord b d
Gurtrohr
=)
2D %, % |
) ™ {
. 5 o {
’/.,/& ) :
=t S5 3 - O=—=0
Gurtrohr Endrahmen 7
chord end frame b
CROSS SECTION TRUSS/ QUERSCHNITTSWERTE GESAMTTRAVERSE
A=4x l\.qs Litelimsmiohe
1=0.85 x (4X, p sonrmione T 3K Aoy wintiromret X (32F)
i=(11A)®
The moments of inertia are reduced for 15% due to the resilient connection between chords and diagonals./
Die Tragheitsmomente werden aufgrund der nachgiebigen Verbindung Gurte-Diagonalen um 15 % abgemindert.
Alem?] I [em?] I, [emq i, [em] i, [em] I, [em*]
16,96 2005,86 2095.86 11,12 1112 500
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PROLYTE H30V
MATERIAL

Characteristic values of 0,2% proof strength f , and ultimate tensile strength f_
according to EC3/ charakteristische Werte fir Streckgrenze f, und Zugfestigkeit f, gem3B EC3
(see tab. 3.2b; 8.8!"/ siehe Tabelle 3.2b; 8.8")

EN AW 6082 T6 [N/mm?] nomal stress/ Normalspannung shear stress/ Schubspannung
ﬁvu:”'{.w ") r“=f/ (.{.w ey X ¥3)
f:t>5mm 260,0 2364 136.5
f:t>5mm 310,0 2480
f:t<5mm 250,0 227.3 1312
f:t<5mm 200,0 2320
LA 125.0 11386 85,6
- 185,0 1480
£ 190,0 1520 87.8

All welding seams are done in TIG, according to tab. 3.2b, note 4 p,, . has to be multiplied by 0,8/

Alle SchweiBndhte sind WIG geschweillt, entsprechend FuBnote 4 der Tabelle 3.2b ist p,, .. mit dem Faktor 0,8 zu
multiplizieren.

Partial safety factors for ultimate limit states/ Teilsicherheitsbeiwerte fur Grenzzustande der Tragfihigkeit

% 1.10 (see tab. 6.1/ siehe Tabelle 6.1)
1™ 1.25
T 1.25

SUMMARY / ZUSAMMENFASSUNG

normal force chord / Normalkraft Gurte: N =+ 50,22 kN
normal force in the fittings / Normalkraft Verbinder: N =+ 52,58 kN
normal force diagonal vertical / Normalkraft Diagonale vertikal: N“ =4+ 10,42 kN
normal force diagonal horizontal / Normalkraft Diagonale horizontal: N“ =+ 10,42 kN

DESIGN INTERNAL FORCES COMPLETE TRUSS /
BEMESSUNGSSCHNITTGROSSEN GESAMTTRAVERSE

bending moment/Biegemoment: M po= 2 X Ny o rerd statnnretr X 0.230= 24,00 kNm
bending moment/Biegemoment: M a= 2 XN et hetarde X 0.230= 24,00 kNm
normal force/Normalkraft N = AXN e = 200,86 kN
transversal force/Querkraft Vina™ 2% Ny yqerny X Sin 4500° = 14,73 kN
transversal force/Querkraft Ve ™ 2X Nuyago X SiN 4500° = 14,73 kN

L‘;lle values shown above are design values. "Permissible loads™ or "Working loads"™ are optained by dividing
stress capacity by 1.5./

Die oben angegebenen Werte sind Design-Werte. “Zulassige Lasten™ bzw. “Gebrauchslasten” erhdlt man
durch Division der Beanspruchbarkeit durch 1,5.

INTERACTION MOMENT-TRANSVERSAL FORCE / MOMENTEN-QUERKRAFT-INTERAKTION

In case of occurance of bending moment and transversal force the following term has to be analysed:
Bei Auftreten von Moment und Querkraft, ist folgende Bedingung einzuhalten:

Voo =025 XV, e v,
v
M:Wl‘,m:vﬂ““mxe e" =500 >
according to term / nach Gl. (6.43):
n = (Nma—.xzmu ! Nlt:!)‘: + Manmu} Mll! = 1 T e T
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