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Controllux, Prolyte Campus event in Netherlands

This BlackBook contains basic 

technical information about our 

trusses and complementary products. 

We are looking at our products with 

their technical properties, their 

potential, their practical limits, 

experience gained in more than 25 

years in the entertainment industry 

and the state of scientific and 

technical knowledge.

We are aware that this information is 

basic knowledge and cannot cover 

all areas and future developments. 

However, although this documentation 

is not exhaustive, we believe it 

provides a good introduction to our 

products. All information complies 

with the latest standards and 

developments in the beginning of 

the year 2023. The compositions and 

INTRODUCTION

Basic Technical Information
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designs for aluminium trusses are 

described, as well as the different 

types of connections, forces within 

the trusses and the different types of 

loading. We will discuss standards, 

regulations and laws relating to 

trusses, followed by calculation 

methods, loading tables and rules 

of thumb. Furthermore we describe 

stages, roof systems, hoisting of truss, 

lifting people, truss maintenance, 

criteria for rejection and discard, 

and accepted practical rules. In our 

opinion, good customer service 

consists primarily in continuously 

improving the information available to 

© 2023 PROLYTE BV.

All rights reserved. No parts of this catalogue may be reproduced or published in any form or in any way, by print, photo 

print, microfilm or any other means without prior written permission from Prolyte BV. Though compiled with due care, 

no representation is made as to the truth or accuracy of measurements, data or information contained herein. Prolyte 

disclaims any liability for damage, losses or other consequences suffered or incurred in connection with the use or the 

measurements, data or information contained herein.

We reserve the right to alter products, codes and technical information without prior notice.

users. This means that we are facing 

changes in the way we look at things in 

the evolution of the Prolyte BlackBook 

since its first release in the year 2007. 

Better and appropriate use of our 

products is of great benefit to our 

customers and to us as manufacturers. 

In the long term this means enhanced 

safety, enthusiastic customers and 

greater awareness of users when 

working with our products. 

Our prime objectives are quality and 

safety, this applies not only to our 

products but also to the associated 

information. Both are key to a 

successful and safe product range.
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FORCE

FORCE

FORCE

Connector (CSS)

End member

Main chord

Diagonal member

Internal member
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X30D-R250-8, a lightweight truss circle.

Indicator �Explanation

X �Main chord 51x2mm

30 �Rough height of the truss 30cm, 

exact width is 290mm, exact height 

is 258mm, members are 16x2mm

D �Three-chord truss, triangular cross 

section

R �Circle truss module indicated by 

outer radius

250 �Outer radius is 250cm, outer 

diameter is 500cm

8 �Circle is cut into 8 pieces of 45°, the 

rough length of the module is 

2 x 250cm x π / 8 ≈ 196cm

H40V-C003, a simple corner module.

Indicator �Explanation

H �Main chord 48x3mm

40 �Rough height of the truss 40cm, 

exact height is 387mm, Members 

are 20x2mm

V �Four-chord truss, square cross 

section

C �Corner truss module

003 �Prolyte code for a two-way corner 

module, length of legs in 40-series 

is 60cm

Fool proof assembly
All Prolyte trusses are designed as ready-to-use modules 

with terminated lattice structures. The end braces 

terminate the lattice structure of all truss modules. A 

single truss module of a sufficient length can be used as 

a load bearing element on its own. Truss modules can 

also be connected to form longer truss spans without 

the loss of structural integrity and without the need to 

pay respect to the continuity of the lattice structure.

Fool proof assembly for your convenience

Understanding the Prolyte article code terminology 

is a decent challenge. Even in our main catalogue we 

cannot explain all details. Please find a few examples to 

explain the basics:

H30V-L300, a very common straight truss module, 

known to most Prolyte users.

Indicator �Explanation

H �Main chord 48x3mm

30 �Rough height of the truss 
30cm, exact height is 287mm, 
Members are 16x2mm

V �Four-chord truss, square cross 
section

L �Straight truss module

300 �Length is 300cm
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CCS6-600, conical coupler.

Indicator �Explanation

CCS �Conical Connection System

6 �Size for X-, H- and S30T and 

S40T Series

600 �Prolyte code for conical coupler

T-48-CC150CC, single tube with conical connectors

IndicatorIndicator �Explanation

T �Single round tube, straight

48 �Tube cross section is 48x3mm

CC �Conical connector welded to 

one side

150 �Length is 150cm

CC �Conical connector welded to 

other side

1.2.2	� Forces and reactions

Trusses are subject to different forces. We have to 

distinguish between external and internal forces.

External forces are quite easy to understand. They are 

imposed through external actions on the truss. External 

forces are generated by:

-	� Payloads such as lighting fixtures, speaker cabinets, 

LED screens, cables, curtains, drapes, etc.

-	� Self-weight

-	� Dynamics caused by starting and stopping of lifting 

operations

-	� Environmental actions like wind, snow or ice

EXTERNAL FORCES

EXTERNAL FORCES

INTERNAL 
FORCES
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Cantilever lenghts L, Force F, Bending moment 
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Photo: Prolyte 
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Photo: Prolyte, Leek, The Netherlands

EXTERNAL FORCE
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•  �Never exceed the maximum allowable deflection  

of a single span (see our loading tables) without 

consulting a qualified structural engineer.

•  �Loading tables only refer to single spans, the 

allowable deflection on a continuous span or in 

2D  or 3D structure can therefore not be found in 

the loading tables.



14

1. TRUSS



15

1. TRUSS



16

1. TRUSS

Rule of thumb:

Sum up all loads acting on a truss span and make 

sure the sum is less than the allowable CPL of 

that span.
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CANTILEVER CANTILEVERSPAN

LENGTH

A1/6XA 1/6XA

Rule of thumb:

One sixth of the span between 

the supports can be assumed as 

an allowable cantilever that can 

be loaded to the same amount of 

uniformly distributed load as in 

the main span. 
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Photo: Space Roof, Interstage, Zwarte Cross Festival, Netherlands

Rule of thumb:
In order to determine the safe load 
capacity of a truss in a multiple-span 
system we determine the length of the 
longest support distance. Then we look at 
the possible UDL of a single span truss of 
this length and reduce the UDL by 50%. 
This value can be used as a UDL for the 
full multiple-span truss.
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1	� Length of the truss span in metres

2	� Length of the truss span in feet

3	� Allowable uniformly distributed load (UDL) in kg/m

4	� Allowable uniformly distributed load (UDL) in lbs/ft

5	� Deflection in millimetres under UDL

6	� Deflection in inches under UDL

7	� Allowable centre point load (CPL) in kg

8	� Allowable centre point load (CPL) in lbs

9	 Deflection in millimetres under CPL

10	� Deflection in inches under CPL

11	� Allowable third point loads (TPL) in kg

12	� Allowable third point loads (TPL) in lbs

13	� Allowable quarter point loads (QPL) in kg

14	� Allowable quarter point loads (QPL) in lbs

15	� Allowable fifth point loads (FPL) in kg

16	� Allowable fifth point loads (FPL) in lbs

17	� Average total self-weight of the truss span

1 the structure of the loading table of the truss type H30V
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Photo: NeuroTech project in China
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Stresses total: 11.31kN/cm² < 11.36kN/cm² = okay

Resulting in Theory ≈ Practice = okay.

The allowable loading of a H30V-C003 and a 

BOX-30V compared with H30V can be written as:

Design resistance Bending moment Mrd H30V: 24kNm

Design resistance Bending moment H30V-C003: 

1,2kN / 1,1 x 3m = 3,3kNm –> 3,3 / 24 = 

14% of a H30V truss

Design resistance Bending moment BOX-30V: 

3,35kN / 1,1 x 3m = 9,13kNm – 9,13 / 24 = 

38% of a H30V truss
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Photo:AC Lighting, Canada
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Examples to calculate the length of a circle segment:

Truss type H30V Truss type H40V

Outer diameter 5m = radius 250cm Outer diameter 15m = radius 750cm

Number of circle segments 4 16

Catalogue Number H30V-R250-4 H40V-R750-16

Outer circumference: ��C = d x π = 5m x 3,14 = 15,7m C = d x π = 15m x 3,14 = 47,12m

Length of circle segment �C / 4 = 15,7m / 4 = 3,925m C / 16 = 15,7m / 16 = 2,945m

Angle of circle segment
�α = 360° / number of circle segments 

= 360°/4 = 90°

α = 360° / number of circle segments 

= 360°/16 = 22,5°

Transport length
�c = d x sin(α/2) = 

5m x sin 45° = 3,54m

c = d x sin(α/2) = 

15m x sin 11,25° = 2,93m

Result
�Length of circle segment is possible 

but might be difficult to handle.
Length of circle segment is okay.

CUTTING

SEGMENT
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Photo: Metro Productions, Homegrown Festival, New Zealand
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EULER 1E EULER 2E

F F

HINGERIGID RESTRAINT

HINGE

ß = 1
BUCKLING LENGTH sk = 1 X H

ß = 2
BUCKLING LENGTH sk = 2 X H
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Please keep in mind that the examples are theoretical. In daily practice there will be load on the horizontal trusses, 

which results in bending forces on the towers, depending on the stiffness of the corners. Moreover you will have 

to consider horizontal loads on the whole structure.

The buckling length coefficient is estimated to 

be ß = 2,5

Tower height A: 6,0m

Buckling length sk = 2,5 x 6m = 15m

Following the design principles of Eurocode 9, 

Chapter 6, we find formulas which result in an 

allowable loading of P = 1870kg.

The buckling length coefficient is ß = 2

Tower height A: 6,0m

Buckling length sk = 2 x 6m = 12m

Following the design principles of Eurocode 9, 

Chapter 6, we find formulas which result in an 

allowable loading of P = 2840kg.
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The frame is able to sway horizontally.
The buckling length coefficient depends 
on the stiffness-ratio of the towertruss 
and the horizontal truss (both H30V).
Buckling length coefficients of 2 < ß < 3,5 
are possible.
It is assumed that l = h, this leads to a 
buckling length coefficient ß = 2,3.
In case of l = 2xh the ß-factor has to be 
increased to ß = 2,64.
Tower height A: 6,0m
Buckling length sk = 2,3 x 6m = 13,8m

Following the design principles of 
Eurocode 9, Chapter 6, we find formulas 
which result in an allowable loading of P 
= 2190kg.

Guy-wires tensioned, no horizontal sway 
is possible.
The buckling length coefficient is ß = 1
Tower height A: 6,0m
Buckling length sk = 1 x 6m = 6m

Following the design principles of 
Eurocode 9, Chapter 6, we find formulas 
which result in an allowable loading of P 
= 8550kg.
Conclusion: A tower build from H30V 
with a height of 6m gives four different 
outcomes in the allowable loading, 
depending on the system or structure it 
is part of.
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1

3

5

2

4

6

TRIANGULAR TRUSS APEX UP

1 SLING, INVERTED BASKET ON BOTTOM CHORDS

TRIANGULAR TRUSS APEX DOWN

1 SLING, BASKET ON BOTTOM CHORD AND WRAPS 
ON TOP CHORDS

TRIANGULAR TRUSS APEX UP

2 SLINGS, CHOKES ON BOTTOM CHORDS

TRIANGULAR TRUSS APEX DOWN

2 SLINGS, CHOKES ON TOP CHORDS

TRIANGULAR TRUSS APEX DOWN

1 SLING, BASKET WITH WRAPS ON TOP CHORDS

TRIANGULAR TRUSS APEX DOWN

1 SLING, INVERTED BASKET ON TOP CHORDS
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11

7

109

8

RECTANGULAR TRUSS

2 SLINGS, CHOKES ON TOP CHORDS

RECTANGULAR TRUSS

2 SLINGS, CHOKES ON BOTTOM CHORDS WITH 
WRAPS ON TOP CHORDS

RECTANGULAR TRUSS

2 SLINGS, CHOKES ON BOTTOM CHORDS

RECTANGULAR TRUSS

1 SLING, INVERTED BASKET ON TOP CHORDS

TWO CHORD TRUSS

1 SLING, BASKET ON TOP CHORD

Note: Never sling straight spans of two 

chord truss at the bottom chord!
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NOT ALLOWED

NOT ALLOWED ALLOWED

Lifting Bracket WLL 1000kg

Lifting Bracket WLL 500kg

Lifting brackets - correct and incorrect 
application (New drawing with correct 
products)
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Photo: LT Roof, Aku’s Factory, Finland
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Connector (CSS)

End member

Main chord

Diagonal member

Internal member
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3 mm

3 mm
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MAXIMUM 10 %
RADIAL ENLARGED HOLE
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MPT-010 SLEEVEBLOCK

DEVIATION FROM STANDARDS LENGHTS

STANDARD
LENGHT

1000 626 T-JOINT 
H40V-C017

187

187

MPT-010 SLEEVEBLOCK

51,5

897

DEVIATION FROM STANDARDS LENGHTS

1000

STANDARD
LENGHT

BOXCORNER BOX-40V
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MPT-010 SLEEVEBLOCK
BOXCORNER BOX-40V

STANDARD
LENGHT CCS6-652S-23,5

1000 1000
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MPT-010 SLEEVEBLOCK

DEVIATION FROM STANDARDS LENGHTS

STANDARD
LENGHT

1000 626 T-JOINT 
H40V-C017

187

187

MPT-010 SLEEVEBLOCK

51,5

897

DEVIATION FROM STANDARDS LENGHTS

1000

STANDARD
LENGHT

BOXCORNER BOX-40V
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MPT-010 SLEEVEBLOCK

DEVIATION FROM STANDARDS STRAIGHTS

T-JOINT 30V-C017 BOX-30V

STANDARD
STRAIGHT

1000 726

137

MPT-010 SLEEVEBLOCK

1,5MM DEVIATION FROM STANDARDS 
STRAIGHTS

STANDARD
STRAIGHT

9971000

T-JOINT BOX-30V
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The length of the straight truss modules between two 

corresponding BOX30V (+ CCS6-651) is 2 x 1.5 mm = 

3 mm less than the length used between the sleeve 

modules.

1.9.2	 Hinges
Hinges are primarily used in tower systems, but also and 

increasingly in special structures. Below we explain the 

hinge types for three and four chord trusses of the X/H 

series as well as for trusses of the S/B series.

The hinge most commonly used is CCS6-H. It is used 

in all MPT and ST tower systems as well as the rigging 

tower RT-H30V. CCS6-H is a single hinge set and is 

composed of a fork hinge CCS6-H-FM-45° (A) and a pin 

hinge CCS6-H-M-135° (B) together with the locking pin 

ACC-LP-16 and the safety clip CCS7-705.

The degree values show the angle between the conical 

drill hole and the hinge direction. The hinge direction 

is always at a right angle to the locking pin axis. Older 

CCS6-H hinges are not identified, new CCS6-H hinges 

are engraved with their degree values.

Hinges for CT towers are only offered in separated 

sections, they can be used for special structures of 

S- and B-series trusses as well. The combinations are 

countless.

A complete ‘set’ of hinge sections for a CT tower 

consists of:

2 x �CCS7-H-60-M-0°

2 x �CCS7-H-60-M-90°

2 x �CCS7-H-60-FM-0°

2 x �CCS7-H-60- FM-90°

4 x �ACC-LP20/60

4 x �CCS7-705

Hinge forks are also available to be bolted to associated 

structural components like sleeve modules or box 

corners. Please ask your Prolyte supplier for detailed 

information

B
A

B
A

A
B

A
B

A = CCS6-H-FM-45°
B = CCS6-H-M-135°

CCS6-H-FM-0°

CCS6-H-FM-60°

CCS6-H-M-120°

CCS6-H-M-120°

CCS6-H-M-0°

CCS7-H-60-FM-90°

CCS7-H-60-M-90°

CCS7-H-60-M-0°
CCS7-H-60-FM-0°
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Local Bending Moment No Bending Moment
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Section A-A --- Circumference = Pi*d1

Section B-B --- Circumference = Pi*d2

d1<d2

result : surface A-A < Circumference Section B-B

d2

BB

A

A
d1



61

1. TRUSS



62

1. TRUSS

Photo: BGR70, Unlimited Productions, Netherlands
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‘stage 10x10 m. based on 4 legs per stage’

Picture B

‘stage 10x10 m. based on hang-on leg system’ 
Respectively 4, 2 or 1 leg per stage element

Picture A

1. TRUSS
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DO

DON’T
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1X WLL HOIST

	 A. LOAD CAPACITY TRUSS

	 B. LOAD CAPACITY TRUSS

2X WLL HOIST
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MF Group, Russia Day, Russia

Which height is 
which?
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2. WHICH HEIGHT IS WHICH?

Example:
A 20 m lifting chain of 1 ton capacity reefed into a single 

fall 1 ton motor, with a 0,2m travel path through the 

hoist across the sprocket wheel and leaving 0,4m at 

both the life- and dead-end of the chain, will provide a 

maximum lifting height of approximately 19m. Here the 

‘motor down’ type of hoist will stay at rest in the flight 

case and the weight of the chain motor does not need 

to be lifted out. In case a 20m lifting height is required, 

the hoist should be equipped with approximately 21m 

of lifting chain as a consequence. Likewise, a forklift has 

a specific lifting height, which is less than the overall 

height of the fully extended telescopic sections.

Note:
To find the required chain length for a tower system, the 

width of the top section needs to be added to twice the 

height of the tower, the required length inside and the 

dead-end part of the hoist. You can subtract the height 

of the truss that connects to the sleeve block from this 

height.

When rigging in relatively low venues or on outdoor 

stages, it is very important to have a clear set of 

references regarding heights. In this chapter we will 

explain a few of the ‘heights’ that one may encounter, 

and what may be understood by them. As many of 

these terms are not yet defined in any entertainment 

rigging standard, one must always check whether there 

is a common understanding of the terms and if they 

are used correctly in relation to the show-designer’s 

requirements.

Lifting height
This refers to the length of lifting chain of the chain 

hoist; i.e. the amount of free chain needed at the life-

end to do the lift, and at the dead-end to ensure proper 

pulling of weight on the chain into the chain bag when 

pushed out of the motor. Another important factor is the 

number of falls of  

the lifting chain.
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Truss height
Very often this has nothing to do with the lifting 

operation, but with the elevation of the truss module 

in the cross section: the X and H30V truss types have a 

truss height of 30 cm, and the S66V has a truss height 

of 66 cm.

Note 1:
Occasionally, the term ‘truss height’ may be used for the 

upper or lower side of the truss in its lifted position, so 

with a meaning more or less as in ‘trim height’.

Even so, if upper chords or lower chords are not 

specified, this could result in a ground support tower 

being one meter too low in case S100F or B100 type 

trusses are planned. 

Note 2:
‘Trim height’ is also used in the automotive industry to 

indicate the clearance from the road to any part of the 

underside of the car.

Here the term is defined as ‘ground clearance’. 

Clearance
A general term referring to the unobstructed distance 

between the (stage) floor and the lowest parts of the 

main support structure.

Better wording would be ‘stage clearance’ and ‘ground 

clearance’ or ‘floor clearance’.

Note 1:
Manufacturers such as Prolyte provide information 

/ data on ‘clearance’, meaning the distance from 

the venue floor ‘substrate’ to the lower side of the 

roof trusses, as the purpose or use and the height 

of a possible stage are not known. For outdoor roof 

manufacturers, ‘ground clearance’ would be a more 

regular term.

Note 2:
In theatres ‘clearance’ may indicate the distance from 

the stage floor to the lower side of the fly bars.

Tower height
At Prolyte, tower height means the length of the tower 

trusses used as this is the actual workling height of a 

system. The ‘overall tower height’ is of importance when 

erecting the tower.

Hook height (covered by NPR 8020-13)
The hook height is often an important part of the rigging 

plot data. This term refers to the vertical distance 

between the venue floor and the required height of 

the upper hook. In a ‘motor down’ situation this refers 

to the chain hook. The required hook heights are 

important when a master grid is the main part over 

those structures that need to be rigged for the show. 

Insufficient hook height options in a venue may result 

in adjusting the programmed travel distances of chain 

hoist movements, or even the focussing positions of the 

automated lighting equipment on the truss pods rigged 

from the master grid. Depending on the height of the 

venue’s main structures, the hook height will set the 

attachment point in the bottom of the bridle. 

Trim height
The term originates from the theatre, and refers to the 

height where lighting instruments are cut from vision by 

a black textile border. In the majority of cases this will 

be the vertical distance between a specific part of an 

object (truss, set piece, PA cluster) and the venue floor.

Lighting designers mostly refer to the lower side of 

the truss (or a fly-bar in theatre) in relation to the stage 

surface, rather than to the venue floor.

Sound engineers may take a different view: some will 

refer to their top cabinets in a cluster or line array, 

others will refer to the clearance between the lower 

cabinets and the venue floor, which will be occupied by 

the audience. Decor designers mostly refer to the height 

of the lowest parts of the decor that must be clear from 

the theatre stage or studio floor in order to be hidden 

behind a border (horizontal black cloth), or to be cleared 

from view for a camera shot.

For a rigger, it is important to get the right kind of 

information in order to prepare, plan and rig the show 

safely and efficiently. He must verify these trim height 

data references with the specific designer he is rigging 

the equipment for.
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Roof height
This expression is also used in at least two different ways:

A. �as the distance between the venue floor and the lowest 

parts of main support structure ~ also known as ‘beam 

height’ and therefore almost synonymous to ‘clearance’.

B. �The distance between the lowest and the highest parts 

of the main support structures, also referred to as ‘roof 

structural height’.

Note:
Structural engineers will refer to beams from the dead 

centre of the cross section, while in ‘rigging’ the tendency 

is to refer to the outer distances. The last dimension is 

important to clear the chain hook from the lower beam if 

the top chord beam is wrapped. The chain must be able 

to rotate freely and tip, whereas loading of the hook on a 

lower beam flange should be avoided at all times.

Bridle height
Is the vertical distance from the top of the hook height 

(see: hook height) to the location in the structure where 

the anchorage points are fixed.

Note:
The bridle height is important because, in combination 

with the horizontal distance to the  main structure 

anchorage points, the lengths of the bridle legs can 

be calculated using the Pythagorean equation.

2. WHICH HEIGHT IS WHICH?

Photo: LT Roof, Aku’s Factory, Finland
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Photo: XXL Roof, PROmontaje, Venezuela

Prolyte roof 
and outdoor 

structures
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3. �PROLYTE ROOF AND OUTDOOR STRUCTURES

The client must:
•	� Make sure that requirements for safety in use are met.

• �	� Make sure the contractor provides erection drawings 

and accompanying calculations, design loads and 

any relevant test results.

• �	� Appoint a competent person to advice when 

appropriate technical expertise is lacking.

• �	� Give authorities adequate notice of the proposed 

use of the structure and when it will be accessible for 

inspection.

• �	� Have in place procedures for dealing with severe 

weather conditions during an event, including strong 

winds and heavy rain.

• �	� Written method statements for erection and 

dismantling, including for methods of founding 

evenly on the ground, should be prepared by 

the contractor and given to the client for further 

transmission to all relevant parties, including the 

local authority, if required.

�Responsibilities of designers and contractors
• 	� Assess all the relevant scenarios to be certain that 

the accident risk has been taken into account.

• �	� A risk assessment should be completed in all cases.

• �	 Provide evidence of his/her competence.

• �	� Carry out a final, independent check by a competent 

person, once the structure has been erected.

3.3	� HAZARDS AND RISKS RELATING TO 
DEMOUNTABLE STRUCTURES

Hazards
The public expect safety in their day-to-day environment 

and do not take account of the risks that may be 

present. Hazards are generally defined as circumstances 

that have a potential to cause harm. A risk is defined as 

the likelihood that a hazard will be realized. The process 

of assessing hazards and risks deals with the questions: 

What if...? How likely is it that…? What are the possible 

consequences of…?

3.1	 INTRODUCTION

Temporary outdoor structures are widely used under 

all kinds of conditions and circumstances. Prolyte 

temporary outdoor structures provide a temporary roof 

above a mobile stage. This roof or temporary structure 

serves two main purposes:

• �To provide shelter from environmental influences to 

people and equipment.

• ��To provide a support structure for commonly  

used equipment such as lighting, sound systems and 

scenery.

Definition:
Where this text refers to ‘the client’, this refers to several 

parties involved in the use, hire, renting or building of 

the structure, depending on the intended use, context 

and liability deriving from the actions mentioned in the 

text.

3.2	 PRINCIPAL RESPONSIBILITIES

General
The general requirements for health and safety 

relating to demountable structures are the same as for 

permanent structures: a demountable structure should 

be part of a safe and healthy environment for those 

using it and should not give rise to risks to the health or 

safety of users, nor to those involved with the erection, 

maintenance or dismantling of the structure.

Responsibilities of clients, venue owners and event 
organizers
Primary responsibility for the safety of people attending 

an event and of the users of temporary demountable 

structures lies with the client.

The client cannot pass on responsibility for safety 

to any third party. The client should make sure that 

competent people are employed to design, supply and 

erect temporary demountable structures. The client is 

responsible for assuring the safety of users of temporary 

demountable structures through the management and 

control of users before, during and after an event.
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Risk assessment
All employers are required to carry out an assessment 

to identify hazards and risks involved in the type of work 

that could cause injury to performers, employees or 

the public. Self-employed people are likewise required 

to carry out an assessment of their work practices. 

Whenever significant changes are made to work 

procedures, those assessments need to be reviewed.

The risks associated with any given hazard depend on a 

number of factors:

•	�� The probability of an incident and a series of 

secondary events occurring.

• 	� The effectiveness of measures to protect against the 

hazard and to control an incident.

• 	� The direct consequences if an incident occurs and 

the indirect consequences afterwards.

3.4	� PROCUREMENT AND USE

Specification of requirements
The client should provide the contractor for the 

demountable structure with a written technical 

specification of the requirements.

Information checklist
Information provided by the client may include, among 

other details, the following:

• 	� Site of event and location of the demountable 

structure at the site.

• �	� Type and details of event, e.g. sports, theatre, 

festival, conference, concert.

• �	� Programme for supply of structure, e.g. date 

required, date by which structural calculations and 

drawings are required for comment, erection 	

timescale, any limit to working hours.

• �	� Type of structure required, e.g. grandstand, marquee, 

stage; with/without roof.

• �	� Size and weight of equipment to be supported by the 

stage and roof (where applicable).

• �	� Accommodation needed on and in the structure, 

e.g. floor area, number of seats, sightlines, access to 

stage structure.

Hazards during setup and dismantling
Hazards caused during setup may result from factors 

such as human error, time pressure, inadequate lighting, 

tired operatives and malfunction of equipment. If they 

are not detected, such hazards can present a danger to 

operatives erecting the structures and to users.

Hazards may also occur during dismantling. The 

principal hazards to safety during setup and dismantling 

include:

• 	�� Non-compliance with design  

and setup documentation.

• 	 Non-compliance with good practice.

• 	 Power or equipment failure.

• �	� External event, e.g. fire, explosion,  

vehicle impact, wind, snow, earthquake.

• 	 Falling from heights.

Operational hazards
When setup is complete and the facility is open to 

users, a different set of hazards exists. If the facility 

has been properly designed and erected, such hazards 

will generally be the result of external influences. Pre-

planning at all stages will minimize their effect. Principal 

operational hazards include:

Structural:
•	� Overloading, structural failure or collapsing.

Vehicle impact:
• �	� Extreme external events, e.g. flood, wind, snow, 

earthquake, lightning.

• 	 Structural damage from any cause.

Crowd behaviour:
• 	 Overcrowding.

• 	 Vandalism or violent criminal behaviour.

• �	� Excitement, demonstrations or incitement  

of a crowd; fire or explosion.

• 	 Power loss leading to systems failures.

• 	 Spillage of dangerous substances.

• 	 Medical emergencies.

• 	 Accidents.
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Compliance with regulations
It is always the client’s responsibility to contact

the enforcing authority to inform it of proposals 

for a temporary structure, and to seek advice on 

responsibility as regards any requisite enforcement, 

certificates, licenses and permissions, as well as 

regarding any special local regulations that may 

apply. Where an event is required to be licensed, the 

enforcing authority will check the calculations and 

drawings. When applying for a license for an event, 

the client should notify the enforcing authority about 

which contractor(s) will be supplying the structures. 

The enforcing authority will then ask the client for the 

required technical information.

It is the client’s responsibility to supply all technical 

information requested by the enforcing authority in 

good time before erection starts. Enforcing authorities 

should raise any queries on the design sufficiently ahead 

of the start of erection to give the contractor time to 

deal with any problems. This is a key requirement for 

any risk assessment and method statement.

Design documentation and technical information should 

in general be provided at least 14 days before erection 

starts, and the enforcing authority should respond in 

writing at least 7 days before erection starts. However, 

by their nature, temporary structures must often be 

supplied at very short notice. It is not unusual for an 

enquiry to be made, an order placed, the structure 

erected, the event held and the site cleared, all within 

less than a week.

The enforcing authority may also wish to inspect the 

structure during and/or after erection to verify that its 

construction complies with the approved details, that it 

does not obstruct any exit routes and that, insofar as is 

reasonably practicable, it does not lend itself to misuse 

by the public.

• �	� Public access routes to site; public evacuation times 

during the event.

• 	 Access to site for erection and dismantling.

• �	� Ground conditions, e.g. flat or uneven ground, hard 

standing, soft ground.

• 	� Enforcing authority contacts (building control, 

environmental health and fire officers) to ascertain 

licensing and approvals requirements.

• 	 Fire risk factors.

Management checklist
The following requirements will help ensure that 

temporary demountable structures are procured and 

used efficiently and safely:

• �	� Responsibility for design and erection of the structure 

and its foundations should rest with the contractor. 

People with suitable training and experience 

should carry out erection and dismantling. Design 

calculations and drawings or a type of approval, 

together with the independent design check, should 

be submitted to the client or client’s agent.

• �	� The structure should be designed by competent 

persons using accepted engineering principles 

and should comply with all relevant standards 

and guideline documents, as well as with the 

specification requirements.

• 	�� Any alteration should be subject to a further 

independent design check.

• �	� The contractor and the event organizer should  

be able to provide proof of public liability insurance 

cover.

• �	� The structure and its foundations should be 

protected from vehicular traffic, where necessary.

• �	� After it has been erected, the structure should 

be subject to a documented erection check by a 

competent person.

• �	� The structure should be maintained to be fit for use 

at all appropriate times.

• �	� The client should carry out or arrange for others 

to carry out periodic inspections and require the 

contractor or other competent person to undertake 

appropriate repairs and remedial work as necessary.

3. �PROLYTE ROOF AND OUTDOOR STRUCTURES
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Wood pads/spreaders
The normal method of supporting temporary 

demountable structures is to place timber spreaders on 

the ground and then use scaffolding screw jacks with 

soleplates to level up the structure. Special heavy-

duty baseplates are sometimes used for temporary 

demountable structures; these are larger, stiffer and 

stronger than conventional scaffold.

Experience has shown that timber spreaders may 

be placed directly onto grassed surfaces underlain 

by ground of adequate bearing capacity. However, 

wherever structures are placed on grassed slopes, 

the turf/topsoil should be excavated locally to provide 

horizontal bearing beneath the spreader. Baseplates 

and spreaders should be engineered and their size 

and distribution not left to chance. Design calculations 

should be prepared to show how the leg loads are 

transferred to the ground. Experience has shown that 

the use of either scaffold boards or railway sleeper 

spreaders is generally satisfactory.

Concentrated soleplate/baseplate loads should be 

assumed to spread through the timber spreader at 2 

horizontal to 1 vertical along the grain, and 1 to 1 across 

the grain unless directed otherwise by calculation. For 

heavy leg loads, the provision of a grillage of spreader 

timbers may be necessary. The contractor should 

inspect baseplates for damage before each use.

They should be positioned centrally under the 

load unless indicated otherwise in the design 

documentation. Failure to comply with this requirement 

may result in bearing stresses far in excess of calculated 

values, leading to local overstress of the ground and 

unacceptable differential settlement of the structure.

Ground anchors
Several types of proprietary ground anchor are 

available. Manufacturers of ground anchors usually 

provide data on safe working loads for various soil 

types. It should be noted that these allowable loads vary 

considerably. Ground anchors should be designed by 

a competent person and installed in accordance with 

the manufacturer’s guidelines and recommendations. 

Ground anchors can be difficult to install accurately. 

This can lead to eccentricities and give rise to bending 

moments in the structure or in the foundations that 

need to be accounted for in the design.

3.5	 USE

Supervision during the event
Key aspects that should be considered in planning 

supervision during an event include the following:

• �	� The safety coordinator should monitor the event 

and take action as necessary to make sure that 

demountable structures are used as planned and that 

safety is not compromised or jeopardized.

• �	� Users should not be admitted to a demountable 

structure until the safety coordinator is satisfied that 

it has been properly erected and complies fully with 

the design criteria.

• �	� No structural members forming any part of a 

temporary demountable structure should be 

removed during use.

• �	� The number and distribution of users for  

which a structure has been designed  

should not be exceeded.

• �	� Sufficient stewards should be appointed to each 

structure by the client to safeguard spectators.

Electrical installations and lightning protection
Electrical installations in temporary structures should 

be adequately earthed in accordance with normal 

standards. Consideration should be given to the 

degree of exposure and likely risk of strike by lightning 

and, where appropriate, the structure itself should be 

adequately bonded or earthed. Advice on earthing and 

lightning protection should be sought from an electrical 

engineer.

In ground-supported constructions the main grid is 

quite often isolated to the towers because of the use of 

plastic or rubber castors in sleeve blocks. Thus the main 

grid needs to be earthed separately.

3.6	 GROUND AND SITE CONDITIONS

The allowable bearing pressure on the ground is the 

pressure that can safely be applied to the ground. 

The type and stability of subsoil are of significant 

importance to the allowable bearing pressure. Particular 

care should be taken for:

• Ground conditions after heavy rain.

• Frozen or dried out surfaces.

• �Bituminous, concrete or similar hard standings, the 

thickness and type of underlying material are critical to 

the ability of the surface to support load.

3. �PROLYTE ROOF AND OUTDOOR STRUCTURES



78

1. TRUSS

Sloping ground
In general, it is not recommended to build temporary 

structures such as roof systems on uneven grounds due 

to the fact that this can cause massive erection difficulties 

as well as instabilities in the structure during erection and/

or dismantling. Where a site slopes or is uneven, it will 

be necessary to either make the ground flat or to erect a 

structure that is capable of being modified to deal with the 

unevenness. Where the ground is not level or near level 

and the foundation bases for the structure cannot be set at 

an angle, a level base should be provided. 

This may be done either by cutting steps into the ground or 

by laying timber sleepers up the slope with timber blocks, 

shaped to match the slope and fixed to the sleepers to 

form individual foundations for each upright. It should be 

noted that the bearing capacity of foundations on a step 

is reduced proportionate to the slope of the surrounding 

ground. This reduction should be accommodated in 

design. A competent person should furthermore check the 

stability of the sloping ground.

3.7	� WIND CONDITIONS

The influence of wind on a temporary demountable 

structure is one of the greatest dangers. Therefore, it is 

of primary importance that all measures mentioned in 

the static report are applied. The non-skilled omission 

of ballast, guy-wires or other construction parts can 

have major consequences for the security of all people 

concerned.

When using a temporary demountable structure, 

consulting local bulletins and/or applicable websites on a 

daily basis and taking precautions if necessary is therefore 

recommended. It is permissible to reduce wind loadings 

on temporary demountable structures if canopies and 

scrims can be taken out within a certain time frame; 10 

to 15 minutes seems to be adequate. In general, these 

precautions are taken from winds speeds above 20m/s / 

74 km/h / 46mph. Wind speed should be measured at a 

height of 10m above ground level, or at least at the highest 

point of the structure.

Use of scrim
The use of permeable scrim for every outdoor structure 

needs special attention. Quite often, permeability is 

expressed in a percentage related to light transmission. 

Photo: XXL Roof, PROmontaje, Venezuela
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It should be noted that this is not the same thing as 

wind permeability. Scrim should be supplied with a CF 

number (aerodynamic resistance) for permeability. The 

type of fabric, its structure and the size of the openings 

determine this factor. In practice this implies that scrim 

may look open but is not with regard to wind. Special 

acoustic scrims are available for sound wings. Most 

‘standard’ scrims deform sound dramatically as they let 

the wind pass through.

3.8	� SETUP, INSPECTION AND DISMANTLING

Preparation
The critical setup stages for temporary demountable 

structures should be identified during the design 

process. To ensure adequate provisions against 

overturning during erection, temporary strutting  

and/or guying may be necessary; such requirements 

should be adequately communicated to the site 

operatives.

Work site safety
The structure should be erected safely in accordance 

with the manuals and drawings provided. All Kent 

ledges, temporary guying and other means of 

temporary support identified in the manual should be 

properly installed to provide for the safety of operatives. 

All work at height must be fully assessed and carried 

out in compliance with the local or international 

requirements. Care should be taken to use the correct 

component in the correct location and orientation. 

All components should be carefully aligned. They 

should not be bent, distorted or otherwise altered 

to force a fit. Particular attention should be paid to 

lightness of connections. The torque applied to bolts 

and other connectors should be in accordance with 

the manufacturer’s recommendations. Care should be 

taken to ensure that all ties and bracings specified have 

been correctly installed. Site alterations or adaptations 

to the specified design should not be made without the 

designer’s verification.

Guy-wires and connections
All necessary guy-wires and other components should 

be incorporated as assembly progresses. Guy-wires 

should be arranged to provide stability at all stages of 

erection. A check should be carried out to ensure that 

the necessary connections are made and that linking 

components are not strained to achieve engagement.

Local instability that might endanger the complete 

structure when loading occurs could arise through 

omitting or failing to tighten a bolt. Constant emphasis 

should be placed on the importance of paying attention 

to detail.

Safety of operatives
Following the guidelines for the safety of operatives 

involved in construction work is recommended. PPE, 

including fall arrest equipment, should be used where 

appropriate. Suitable anchorage points should be 

identified in the design.

Inspection of structures
Inspection is essential to maintaining the safety and 

integrity of a demountable structure. Inspections 

are required at various stages and are mainly the 

responsibility of the contractor. The client, safety 

coordinator and local authority may also make 

inspections. The contractor should make regular 

inspections during setup to verify the design 

assumptions and to check that work is being carried 

out in accordance with the documentation provided. 

The initial inspection should concentrate on setting out 

and site preparation. Subsequent inspections should 

check the orientation and location of the components, 

especially bracing members, the use of temporary 

supports and the proper installation of the correct 

connectors, couplers and fittings.

All inspection work should be documented. Specific 

reference should be made to remedial measures 

identified as being necessary and to dates agreed for 

carrying out such work. The contractor should carry 

out any remedial work deemed necessary by these 

inspections, unless he can provide documentary 

evidence to show that the as-built situation is safe.

Local authority
Where a local authority license is required, the local 

authority inspector should be provided with a full set of 

documents for the assembly of the temporary structure 

and may inspect it at any stage. Such inspection will 

pay particular attention to site preparation and the 

3. �PROLYTE ROOF AND OUTDOOR STRUCTURES
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fully assembled structure. The inspector may also 

require copies of any formal documentation of previous 

inspections.

Setup check
After setup, the structure should be subject to an 

erection check by a competent person. The inspection 

should be followed by a systematic local check of the 

complete structure. A drawing and checklist should 

be available for continuous reference. The inspection 

should check that:

• �	� Setting out is accurate within the tolerance required.

• �	� The foundations are adequate, that they are not likely 

to be disturbed and that they and the lower portion 

of the supporting structure are not liable to damage 

by interference, accident, traffic, scour, undermining 

or any other cause.

• 	� Suitable baseplates/spreaders have been provided, 

properly levelled and, where  

necessary, adequately supported.

• �	� The baseplates/spreaders have been properly 

bedded down, with no unacceptable settlement.

• �	� Members are correctly positioned and connected.

• �	� The stipulated limits of extension of adjustable 

components have not been exceeded.

• �	� All required components, including pins, bolts, nuts, 

clips etc., are of the correct type, have been correctly 

inserted and are secure.

• 	� Decking, seating and guardrails have been correctly 

installed and are secure.

• �	� Services to the structure do not in themselves create 

a hazard or impose loadings not catered for in the 

design.

• �	� On completion of a satisfactory inspection,  

the client should be informed and confirmation 

made in writing. After the structure is completed and 

inspected, it should be secured to prevent vandalism.

Measures should be taken to prevent unauthorized 

access beneath the temporary structure. It is 

recommended that a competent person inspect 

each structure while it is in use, with the frequency of 

inspections depending on the nature of the event. If 

a structure remains in use for a longer period of time 

(e.g. for a series of concerts at a festival), it should be 

inspected before each use.

Dismantling
The process of dismantling a demountable structure is 

important since its components are likely to be reused. 

Care should be taken to maintain the safety of the 

dismantling team and other people nearby.

Any temporary guying used to erect the structure will 

therefore be required when dismantling. 

This should prevent components from being bent, 

distorted or overstressed during dismantling.

Minor damage to the structure may have occurred 

whilst in service, and damaged components should 

have been clearly marked in advance for ease of 

identification when dismantling.

During dismantling, the contractor should examine 

all components for signs of wear, deformation or 

other damage. Damaged components, or those with 

temporary repairs, should be set aside for rejection or 

permanent repair offsite.
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3.10	 ASSEMBLY

Canopy
Over-tensioning should be avoided as this reduces the 

lifespan of the canopy dramatically and can result in 

excessive stresses in the main grid trusses.

Ballast
Ballast is the additional weight that is necessary to 

keep the structure in place and to secure it against 

wind forces, wind gusts, sliding or other hazards. The 

required weight can be different for each tower. For 

a list of the total amount of ballast needed, see the 

structural report.

In view of the various methods for applying ballast, as 

well as local legal restrictions, specific weight types are 

not shown in the drawings. However, ballast weight on 

tower bases is essential to ensuring the stability and 

safety of the system, and particularly in limiting climatic 

(wind!) conditions.

The weight of an intermediate, interconnected 

construction or stage can be deducted from the total 

required ballast loading, provided the stage is capable 

of bearing the horizontal forces, as specified in the 

structural report. The stage must furthermore function 

as a single solid platform – meaning that the entire stage 

should come up when it is lifted at any corner. These 

requirements need to be checked by the stage supplier.

Lifting
The structural integrity of a temporary demountable 

structure is only guaranteed when completely built, 

meaning when all guy wires are in place and the ballast 

is connected. Integrity is not the same during lifting and 

lowering!

It is important to keep this in mind at all times. In 

general, Prolyte structures can be lifted and lowered at a 

maximum wind speed of 7.9 m/s (28.4 km/h / 17.6 mph).

Inspection of components
Repeated use of demountable structures will 

inevitably lead to general wear and tear on top of the 

damage or distortion that may occur during handling, 

transportation, assembly and dismantling. The 

contractor should regularly inspect all components used 

in demountable structures – including both erection 

aids and components of the structure itself – for signs of 

wear, deformation or other damage.

Such inspections should be carried out at the following 

stages:

• 	 When allocated at the stockyard.

• 	 On arrival onsite or during unloading.

• 	 During assembly.

• 	 Whilst in service.

• 	 During dismantling.

• 	 On arrival back at the stockyard.

Typical damage can include:
Tube and prefabricated components:

•	� Corrosion, cracking, deformation, creasing, split 

ends, non-flat or non-square ends, weld integrity.

Connectors, couplers, fittings:
• �	 Deformation, distortion, damaged threads.

Please refer to specific rejection criteria for components 

supplied by the manufacturer.

3.9	 IDENTIFICATION

Structure components
All Prolyte trusses, towers and components are 

individually marked and can be identified by a type 

shield. Make sure these stickers are on the product. 

Overview drawings show where each component goes 

in the built construction.

Canopies
Prolyte canopies are generally made from fire retardant 

PVC. Identification marks are stamped in the material 

and printed on the label. Certificates for different 

countries are available upon request.

3. �PROLYTE ROOF AND OUTDOOR STRUCTURES
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Permanent installations
Periodic inspections should be carried out on all truss 

modules that are permanently installed in a stationary 

(not subject to movement) configuration. The frequency 

of inspections should be determined based on the 

existing conditions. In the case of truss modules 

installed in a permanent configuration where movement 

of the truss system is an integral part of use, periodic 

inspections should take place every three months, or in 

accordance with an inspection routine established by a 

qualified person.

Records
The owner should keep records of initial inspections and 

periodic inspections of each truss module, which should 

be signed and dated by the inspector.

Repairs and removal from service
If any part of a truss shows significant visible damage 

or is suspected to contain a damaged element (visible 

or not), the truss should be removed from service and 

marked accordingly. A qualified person should carry out 

an assessment of the truss. Any module that contains 

damage deemed irreparable should be permanently 

removed from use. Repairs should be carried out and 

warranted by either the manufacturer or a qualified 

person.

Steel wires and chains
Inspection criteria and maintenance instructions for 

hoists, winches and all other rigging equipment are 

provided in the relevant manuals.

When lifting the structure, one person should always 

be in charge of the lifting operation and one employee 

should monitor the lifting at each lifting point. Make 

sure there is good visibility at all times.

Ensure that the capacity of your lifting device is 

adequate. We advise having at least 25% headroom 

in capacity. Unequal lifting, friction caused by sleeve 

blocks and uneven weight distribution can result in 

loads that are higher than foreseen.

Use of winches/hoist
Make sure to guide the wire-rope of the winch into neat 

side-by-side turns in smooth layers on the drum, as 

crossing cable turns cause severe damage and wear. 

Damage to wire ropes can lead to the breaking of wires, 

wire strands or even the whole cable, thus causing the 

sleeve block to fall, with a risk of property damage, 

personal injuries or even death.

When using a chain hoist, make sure that chains are 

free from twists at all times. Please make sure all points 

are lifted evenly and at the same speed. Intermediate 

checks or stops might be necessary to prevent uneven 

lifting of the complete structure.

3.11	 INSPECTION

General
Prolyte encourages the performance of carefully 

documented inspections by a competent person at least 

once a year, and more often if the circumstances or 

intensity of use require this. Responsibility and liability 

for the safe use of all temporary demountable structures 

lies predominantly with the client itself!

Inspection levels
Both new and used truss modules should be inspected 

upon acquisition (initial inspections). Regular visual 

inspections should be carried out and a record of 

these inspections maintained. In addition, periodic 

inspections should be performed by a competent 

person prior to each use and at least once a year, or in 

accordance with an inspection routine established by 

a qualified person. Trusses subject to accident damage 

should be inspected in line with the requirements of 

periodic inspections.
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1. TRUSS4. PERFORMER FLYING

Moving people vertically is generally done with lifts, 

escalators, work lifts and hoisting platforms. The 

first two transport facilities are oriented towards the 

requirements for large machines that are open for 

general public access.

The last two facilities can be classified as working 

equipment for a select group of persons who have been 

instructed. Both types are regulated by a series of safety 

requirements and regulations which are clearly defined 

by law. 

However, if the creative use of the flying movement 

of a person is in question, there is scarcely a country 

on earth that has a legally correct and clearly defined 

regulation. For such special effects (used in film, TV and 

theatre) special people flying systems were developed 

for events technology. Despite this fact, this manner of 

transporting persons is excluded from the Machinery 

Directive (2006/42/EG).

In the case of persons being lifted by devices that 

were not originally intended for this purpose, the 

requirements of the Machinery Directive are quite clear: 

double the safety factor. Generally this means raising 

the safety factor from 5 to 10 or reducing the nominal 

load (WLL) x 0,5.

This proof can be provided by a manufacturer, for 

example, by a sort of design test by the TÜV and the 

subsequent identification of the trusses.

Prolyte has design tests for all truss types. Very detailed 

and specialised knowledge is required for flying 

performers. We strongly recommend engaging only 

companies which specialise in these types of projects.

Furthermore a technician should test thoroughly all 

components of a flying system and document the 

results of these tests. Before taking such a system into 

operation, an overload test and acceptance test should 

be performed. A risk assesment evaluation must be 

performed and the hazards for persons documented 

and measures to prevent this given. Furthermore, a 

practicable emergency plan must be drawn up, e.g. in 

case of a power cut.

We strongly recommend the Dutch code of practice 

NPR 8020-11 ‘Manual Driven Performer’ Flying’systems’

SAFETY FACTOR

NOMINAL LOAD

0,5 X 
NOMINAL LOAD OR 

EQUIVALENT SECUNDAIRY 
SUSPENSION

STATIC LOAD
NO PERSONS 
UNDER LOAD

STATIC LOAD
PERSONS 

UNDER LOAD

DYNAMIC LOAD
PERSONS 

UNDER LOAD

STATIC LOAD
PERSONS ON OR 

ATTACHED TO LOAD (A)

DYNAMIC LOAD
PERSONS ON OR 

ATTACHED TO LOAD (C)

A)	�Examples: Focussing lights from the truss, the use of follow spot chairs or platforms for technical equipment.

B) �Persons on the load need to take precautions against the risks of falls from height. 

NB: The consequences for the static loading, as a result of climbing the construction or the absorption of forces 

resulting from fall arrest equipment need to be taken into account (EN 795)

C) �Examples are: ballet, presentation on a lifting platform, installations for Performer Flying, work platforms
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Climbing gear
General regulations state that from a working height 

of 2,5 meter, the employee has to wear proper PSE, 

including a full body harness. Employers are obliged to 

provide appropriate PSE for their employees. Freelance 

personnel should provide their own PSE. 

For riggers and climbing technicians, the most 

important items of their PSE are: a full body harness 

in combination with a shock absorber and a fall arrest 

system. There are many types of harnesses on the 

market. For riggers and climbing technicians a full body 

harness, consisting of a full body harness and a seat 

harness, is recommended. 

The two parts of the harness are attached and thus 

designed to spread the forces of the fall over your entire 

body. Suspension position after a fall is calculated 

to maximise the chance of surviving. In combination 

with a full body harness riggers should also use a fall 

arrest system.The fall arrest system should be attached 

either to your front (chest) or back (shoulder blades) 

suspension point. The additional shock absorber should 

always be attached above the waist.

We recommend that the fall arrest system be attached 

to a lifeline system, which is attached to a building or 

roof structure at any time. Attaching your fall arrest 

system to the truss can be a dangerous option, as most 

trusses are not designed to withstand the additional 

forces of a free fall.

Fall arrest system with shock absorber
An essential part of the fall arrest system is the shock 

absorber. This shock absorber is designed to reduce the 

force of a fall to a maximum of 600 kg. Without the use 

of a shock absorber, the force caused by a free fall can 

easily increase to 25 times the self-weight of the person 

who is falling, depending on the length of the fall and 

the attachment to the structure. (fall speed = 9,8 m/s2)

Any elastic movement in the suspension rope or the 

construction might reduce these rates, but only very 

limited compared to a shock absorber. The possibility 

of surviving a fall without a full body harness and a fall 

arrest system is very low. Any full body harness must 

In a working environment employees are obligated 

to wear Personal Safety Equipment (PSE). It’s a 

misconception that only the persons who are working at 

height or working in a riskful environment must use PSE.

All personnel entering a working site must use PSE. This 

could consist of shoes with rubber soles and steel noses 

or hard heads. In many building sites it’s obligatory to 

wear a yellow jacket, which is designed to attract more 

attention to the other people who are working on the 

building site. Recommended PSE items are gloves, 

shoes with steel noses, a yellow jacket and a heard 

head.

The responsibility of the employer is to make sure all 

PSE items are available on site for every employee, and 

to check whether the employees wear and use this PSE.

It is the responsibility of the employee to take as little 

risk as possible during his work.

For example, never stand underneath a roofing system 

or a load while these are lifted.

All the PSE are regulated according to the European 

Health and Safety Directive. Besides this European 

Health and Safety Directive there are many other 

regulations on Personal Safety Equipment, and each 

different regulation has its own role in the total working 

environment. Many of these regulations are locally 

imposed, which makes it quite impossible to mention 

all regulations. The most common regulations are listed 

below.

Working at height
Working at height (over 2,5 m.) is very common in the 

entertainment industry, for example to focus luminaires 

or replace a broken bulb. In the case of working at 

height, always attempt to undertake work without 

climbing, and attempt to obtain access to the working 

area using working platforms to decrease the risk this 

work involves.

Sometimes climbing is inevitable in order to get access 

to a certain point in the roof or building structure. In 

which case always undertake your own risk assessment 

and try to find a solution involving as little risk as 

possible. 

5. PERSONAL SAFETY EQUIPMENT IN THE ENTERTAINMENT INDUSTRY
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comply with the EN 361 ‘personal safety equipment 

against falling’. The shock absorber should comply with 

Standard EN 355.

Positioning equipment
Next to the fall arrest system the use of positioning 

equipment is also recommended. Positioning 

equipment normally consists of a rope or sling together 

combined with special climbing gear like carabiners 

or saflock (scaffold) hooks. The positioning equipment 

should always be attached to the ring on the seat 

harness and is mainly used to place yourself in a 

working position, without using your hands. When the 

positioning equipment leaves room for a fall of over 0.5 

meter you are obliged to attach the fall arrest system/

shock absorber. 

We recommend leaving the fall arrest system always 

attached to the lifeline or roof system, this will reduce 

the risk of failing positioning equipment. The anchor 

point should never be below the waist of the person 

who is climbing, in order to keep the falling distance as 

short as possible. When this anchor point is attached 

to the truss this anchor point should always be on the 

main chord and in a node point. The use of two separate 

anchor points leaves you always attached to the 

structure, even when you are changing the position of 

one of the scaffolding hooks.

Shock absorbing LanyardFall arrest system with shock absorber

Hardhat policy
The use of hard hats is obligatory on many construction 

sites, as well as for climbing personnel. Hard hats 

should comply with EN 397 standards. Hard hats protect 

the head from injury by falling objects and impact with 

other objects during climbing or in case of a fall. Hard 

hats require a restrained strap cradle to prevent the 

helmet from being displaced during a fall.

Climbing a truss structure
One of the most common misconceptions about 

climbing Prolyte trusses is that the MPT truss series are 

not suitable for climbing but the heavy-duty series are. 

It is important to be aware that in the majority of cases 

neither truss is capable of withstanding the forces of a 

free fall.

We advise you to suspend your lifeline system from 

the roof or additional structure and never from the 

truss grid itself, wherever possible. Whenever you 

are intending to climb the truss rig, the weight of the 

technician must be included in the calculation of the 

system. This is not only the weight of the person itself, 

but also the reaction forces of an eventual fall, which 

is 600 kg. in the worst possible position - usually the 

middle of a free span.

5. PERSONAL SAFETY EQUIPMENT IN THE ENTERTAINMENT INDUSTRY
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Example:
For a single span supported on two hoists you need to 

determine if the truss span is capable of withstanding 

the reaction forces from the equipment suspended from 

the truss, plus the additional 600 kg, resulting from a 

free fall (calculated as point load). Also the hoists should 

be able to take the resulting 600kg extra loading. Which 

is the case if you fall directly underneath a suspension 

point

Loading + 300 kg Loading + 300 kg

Loading + 600 kg Loading + 0 kg

600 kg

600 kg

Regulations
Most common regulations are listed here.

EN 361: 2002	� Personal protective equipment against falls from a height -  

Full body harnesses.

EN 358: 2000	� Personal protective equipment for work positioning and prevention of falls from a height 

-  

Belts for work positioning and restraint and work positioning lanyards.

EN 354:2008 2nd draft en 	� Personal protective equipment against falls from a height - Lanyards.

EN 355:2002 en 	� Personal protective equipment against falls from a height - Energy absorbers.

EN 813:2005 2nd draft en 	 Personal fall protection equipment - Sit harnesses.

EN 360:2002 en 	� Personal protective equipment against falls from a height - Retractable type fall 

arresters.

EN 363:2008 en	� Personal fall protection equipment - Personal fall protection systems.

EN 795:2003 draft en 	� Protection against falls from a height - Anchor devices - Requirements and testing.

EN 1868:2003 draft en 	� Personal fall protection equipment - Definitions and list of equivalent terms.

- Draft versions are replacing earlier standards.



89 Photo: Rolight, Prolyte Campus event in Netherlands

Rules for 
application



90

1. TRUSS6. RULES FOR APPLICATION

We would like to provide some tips for using trusses in 

daily operation:

Data acquisition
Loads to be applied:

• 	���� Number of the different single and span loads such 

as: floodlamps, moving lights, power supply units, 

follow spots (including seat and operator), cables, 

adapters, loudspeakers, loudspeaker cradles, 

projection screens, projectors, flying frames, 

curtains, backdrops, etc.).

• 	��� Mass/weight of the individual loads.

• 	��� Determination of the overall load.

• 	��� Number and type of supports.

• 	��� Number and distance of the flying points and their 

load-bearing capacity.

• 	���� Number and distance of columns and/or rigging 

points.

Local circumstances:
• 	��� Access to the site.

• 	��� Potential equalisation.

• 	��� Communication paths with event organisers and 

authorities.

• 	���� Special local regulations (e.g. prohibition of special 

working materials).

Selection of suitable trusses
Firstly the load for every individual truss span 

must be calculated. If a combination of uniformly 

distributed load and point loads occurs on a truss, the 

corresponding formulae should be used. The values for 

uniformly distributed loads and point loads should not 

simply be added together. The bending moments are 

highly dependent on the positioning of the loads.

NB: uniformly distributed lighting fixtures on trusses 

can be regarded more or less as uniform loads with 

the exception of follow spots lamps which have to be 

treated as point loads.The loads are compared with the 

allowable values according to the load tables for the 

corresponding truss types (the allowable structural data 

like bending moments can be found in the catalogues). 

As the next step the self weight of the truss type for this 

application is determined.

The overall weight can be calculated from the length 

of the truss (including all connecting parts). The overall 

weight is needed later to determine the reaction forces 

at the supports.

Multiple supports
Firstly it should be determined how many supports will 

be needed to ensure adequate safety of the truss span 

if either the load is so high that the allowable bending 

moment is exceeded or a span with two supports 

exceeds the values in the table.

The reaction forces are calculated from the self weight 

of the truss and the loads imposed. The corresponding 

formulae for trusses on two supports or for trusses on 

more than two supports (multi- span trusses) should be 

used. Next the required bearing capacity of the lifting 

equipment based on the reaction forces is calculated.

If loads are suspended over persons, suitable methods 

must be found to ensure that the failure of an overhead 

suspension does not place that person at risk (single 

failure tolerance). This shall be documented by a risk 

assessment.

The reaction forces
The loads on the main structure are calculated as 

follows: For ‘flying’ trusses: Add the self weight of the 

lifting equipment to the calculated reaction force, 

calculate the length of the steels (and from that the 

mass which is also added to the reaction force) as well 

as the horizontal forces in the rigging points caused by 

possible bridles. 

For free-standing truss structures (ground support): Add 

the self weight of the vertical columns to the calculated 

reaction force and check the allowable effective length 

of the vertical supports. In addition the whole truss 

structure should be checked with regard to overall 

safety and stability. If needed, the appropriate braces or 

guy wires must be added.

Checking the point loads of the rigging points in 

buildings: For ‘flying’ trusses: Check truss joints, spans 

and corresponding rigging points for their bearing 

capacity. The data regarding the allowable joist and 

node point loads must be supplied by the operator of 

the event site. 

For free-standing structures (ground support): allow 

for the bearing capacity of the floor area. The base of a 

truss is generally much less than a square metre, despite 

the baseplate. The information on the allowable floor 
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loading must be provided by the operator of the site. The 

rigger will perform the necessary corrections to prevent 

potential overload situations by modifying the position and 

number of the hoist devices or placing bridles.

Diagrams and tables
All collated information and calculations must be recorded 

in written form so that they can be checked by structural 

engineers or authorities. Diagrams should show the 

position and identification of the suspension points and 

hoisting gear with the corresponding point load including 

the weight of the hoisting gear in kg or kN. Furthermore 

the diagrams must be to scale which must be given in the 

diagram.

The diagrams must also contain the allowable loads for the 

slinging points and the vertical slinging wires and bridles. 

Tables must contain all hoisting devices, all point loads, 

all slinging points and all vertical loads at the individual 

slinging points. The numerical values can be rounded up 

to the nearest 5 or 10 kg in order to allow for the weight 

of the slinging devices, shackles, rings, span clamps etc. 

that are not specified with all their details in the original 

weight lists.

Keep your knowledge up-to-date
In writing and compiling this BlackBook, Prolyte has 

tried to offer a complete and up-to-date overview of 

current regulations and standards, however we can never 

guarantee that we can publish the latest developments 

directly. Therefore it’s always good to keep your knowledge 

fresh by staying in the loop of new developments and 

regulations by reading the multitude of articles, books and 

blogs that do appear regularly.

Furthermore you can attend Prolyte Campus events, that 

are organized on a regular basis all around the globe. 

Prolyte Campus events aim to bring vital knowledge 

on trussing, staging and rigging to a wider audience to 

help you build things better and safer. Have a look at our 

website prolyte.com, when and where you may able to join 

the next campus event.

Prolyte produces technical blogs, instruction videos and 

relevant information on a regular basis, or you can post 

your questions on our forum. Stay tuned on www.prolyte.

com
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1. TRUSS

PROLYTE CAMPUS: A LEARNING INITIATIVE
Prolyte Campus is a Prolyte initiative to support 

customers with the best and most up-to-date 

knowledge available. Providing the tools and training 

to use Prolyte products safely and in compliance with 

applicable standards and regulations will help you 

perform better. Prolyte Campus offers a complete 

program of learning activities to create awareness on 

the safe use of Prolyte products.

Providing the knowledge to let your business grow
As a manufacturer Prolyte feels responsible to provide 

knowledge as an integrated part of their products. 

Creating the awareness that safe working practices 

are key to responsible ownership, is one of our goals. 

Placing all our training initiatives under one umbrella is a 

means to facilitate access to this knowledge base for all 

our customers and users. Transferring knowledge and 

creating a dialogue with technicians worldwide, finding 

their needs and sharing experiences is a valuable base 

for creating solutions that work and help you grow 

your business.

What does the Prolyte Campus offer?
Sharing knowledge is the pivotal point, in whatever way 

is needed to get the message across. Prolyte Campus 

offers a mix of online, printed and seminar based 

means of knowledge transfer. Existing activities like the 

BlackBook, how-to videos, rigging courses and seminar 

opportunities, will be continued. New initiatives like web 

based learning content and networking opportunities 

will be developed. Prolyte users will be encouraged to 

share their experience and daily practice skills.

Enroll in the Prolyte Campus
Want to join this initiative? Share your ideas or 

experience on www.prolyte.com/prolytecampus 

participate in one of our seminar programs or 

organize one! You can find more info at

www.prolyte.com/prolytecampus or contact 

marketing@prolyte.com for any specific requests.

7. PROLYTE CAMPUS

Photo: Aku’s Factory, Finland
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