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Introduction

Dear colleague, future colleague, learner,

We hope you and your colleagues go home safe and unharmed tonight. This is whydedhisa
book and the European Safety Passport that accompanies it.

The content reflects the vision that safety is a way of living. Everyone stage a festival or an
event, from stagehand up to stage manager, should be able to behave in a safe wald shou
understand the mechanisms behind working safe and develop a critical safety attitude. In contrast to
other safety courses, this book is not focussed on legislation, but on competence, on mastering a
safe working practice. It is focused on "being abler&ther than "knowing".

Competence is about permanent training, about constant awareness, about mastering skills. It is not
about passing an exam and forgetting the content afterwards. The skills should become part of the
way you work, the way you orgaeigourself. They can change and save your life.

The content of this book iadapted to the specificities of our sector and independent of local
practice or legislation. It provides a common ground to ensure that professionals are able to work
safe all oveEurope, regardless of where they come from or what education level they have.

The book contains ten chapters, reflecting the ten most important skills you need to work safe on
stage or at an event. Each chapter contains subchapters that will give y&grband information

for a better understanding of why we should behave in a specific way to work safe. You can read the
chapters independent from each other, but is good to read the first two chapters first, to understand
the principles and mechanisms batisafe behaviour. You can also read only the first part of each
chapter to know how to behave safely and go back to the subchapters later to understand why you
need to do so.

Safety is not only about you, it is about all of us, youwookers, the visitig crews, the artists, the
audience.We hope this book will support you in achieving our collective goal to make the stage a
safer environmentWe also hope that, in whatever function you work, you will become an advocate
of safe practice.

The ETTE team
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Copyright note

The ETTE publications are Open Educational Resources according to Creative Commons
(https://creativecommons.org/licenses/?lang=en).

You may use it for free, but you need to notify us when you print the book or parts of it. In these
caseplease send an email with the specific details to gmbh@dthg.de.

All used pictures are free of copyright (for noommercial use)

The translation of the material is allowed, but please mention that the translations are no official
versions and must not babelled as official versions of the ETTE team. The same applies if the text is
used in a modified way.

Reproduction is permitted after notificationbut not storage and processing in electronic systems,
reprinting in magazines, newspapers or similar.

In case of a desired use by radio, television or manufacturers/distributors of media it requires a
request or permission.

Disclaimer

The European Commission support for the production of this publication does not constitute an
endorsement of the contentsvhich reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.

We - the ETTE teamhave done our best to create this publication with expertise and care aiid w
the intention to make it usefriendly.

You hold the first version of the publication in your hands. There may still be errors in the text. We
are grateful for any suggestions and will correct them for future editions/versions.

The ETTE team cannot beld responsible for incidents or accidents that occur when learning or
using the contents of the ETTE manual.

We cannot verify the quality of publications that contain extracts from the ETTE manual and any
modifications of the original text, nor are Viiable in any way for their accuracy.
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The ETTE project

The manual you are reading is the result of the European Theatre Technicians Education project, or
ETTE project. During three years (8/20B42017), six partners from four countries worked togethe

on this manual through an Erasmus + Strategic Partnership on safety competences. This partnership
was supported by the European Union and aimed for innovative practices, cooperation and the
exchange of experiences. (Erasmus+ project no.: 20DE02KA2R2-001393 | Key Action Z
Strategic Partnership)

The partners of the ETTE project were

Deutsche Theatertechnische Gesellschaft (DTHG) e.V., Bonn, Germany (coordinator)
Svensk Teaterteknisk Férening, Stockholm, Sweden

Vereniging voor Podiumtechnologie, Almrslam, Netherlands

Stichting Overleg Onderwijs Arbeidsmarkt Theatertechniek, Amsterdam, Netherlands
Expertise Center Technical Theatre RITCS, Erasmushogeschool Brussel, Brussels, Belgium
STEPP vzw, Brussel, Belgium
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The partnership turned out to be a gdomix of training and education providers as well as
professionals from the field. This guaranteed the support of the sector and integration in training and
education.

More information
Deutsche Theatertechnische GesellschdfTHG) e.V. (project leader)
Kaserstral3e 22, 53113 Bonn, Germany
phone: +49 (0)228 36939
fax: +49 (0)228 369389
e-Mail: centrale@dthg.de

Project websitéhttp://www.stage-tech-edu.eu/
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Deutsche Theatertechnische Gesellschaft (DTHG)BoWn, Germany (coordinator);
http://dthg.de
STEPARttp://www.stepp.be/over-stepp.asp?Ing=en

RITCS Expertise centgtp://www.podiumtechnieken.be/onderzoek/english

Svensk Teaterteknisk Férening, Stockholm, Swétien/sttf.se/
Vereniging voor Podiumtechnologie, Amsterdam, Netherlamgsy.vpt.nl

Stichting Overleg onderwijs Arbeidsmarkt Theatertechniek, Amsterdam, Netherlands:
www.vpt.nl/vereniging/stichtingosat.html
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Preface
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And all you find, be sure to show it!

Use both the great and lesser heavenly kght,

Squander the stars in any number,

Beasts, birds, trees, rocks, and all such lumber,

Fire, water, darkness, Day and Night!

Thus, in our booth's contracted sphere,

The circle of Creation will appear,

And move, as we deliberately impel,
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Johann Wolfgang von Goethe Vorspiel zu FAUST

When, in the prelude to the FAUST, Goethe put these wishes into the mouth of the theatre director
in 1797, he could not in the least imagine how the technical possibilities on the stages of this world
develop very soon. Togathe spectrum of stagbased technical possibilities encompasses such a
large number of technical means that the safe handling of thma&es highdemands on all those

who work behind the curtain. The task of the stage technician consistsothing lessthan
realization of always newly invented worlds, which on the stages and then among the astonished
spectators, trigger the fascination that the stage ars heade for more than 2000 years.

Safety is paramount for the technician. Safety for himself anatbileagues, safety for all artists who
work on the stage and safety for the audiencinese are the top principles. It is long overdue that

for all technical staff, the essential skills and abilities necessary to be able to work on the stage are
broughtto an internationally accepted level.

Nothing less than that, this project is trying.

Just as art does not stop at any frontiers, the stage technician on all the stages of this world are to
speak a common language, that is, to develop a common undersiguradiall aspects of safe work.

In view of the great variety and international differences in working methods, attempts have been
made to find the common denominator which ensures a safe working for all. Particular emphasis was
placed on not establishingnaacademic degree, but by providing practical training, particularly
through practical help, illustrative examples and welbderstood descriptions. It shid be the
starting point for all those who work together in the boards that mean the world, witlatorigy,
respect, joy and above all with certainty!

liad bt

Hubert Eckart, CEO, German Theatre Technicians Association
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1 Work with respect for own safety

4

®




TO WORK WITH RESPEGR YOUR OWN SAFFDU MUST

Show awareness of risks related to activities in the performing arts and act accordinglyte #res
own safety.

This means you master following skills:

Understand the risks in a performance environment and the mechanisms behind them
Understand your own position in the safety chain and act accordingly

Work according to safety training and insttions

Protect oneself against hazards

=A =4 =4 =4 =4

Signal risks to a responsible
You master following knowledge:

1 Accident theory

9 Five steps to reduce risk

9 Your rights and obligations
You have following attitudes:

1 Safety awareness

1 Awareness of your own behaviour
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Theatres, festival stageperforming arts and event venues anigh-risk environments They are
working environments that are extremely complex and constantly changing. Lots of people are
working together in the same (limited) space, in limited lighting conditions and with dmite
communication possibilities. Work on heights and with heavy (hanging) loads is an inherent part of

the activities.

Teams from different organizations, with different traditions,

work together on and around the

stage. They all have tight and absolute di@@es, because at eight the audience comes in. This
creates highime pressurefor every individual involved. Everyone wants as much time as possible on
stage to create the expected high quality product. In many cases the

teams are multilingual.

The corebusiness of the sector is (per definition) makireyv things .’

or doing the same thing in a complete different venue. This invol
a constant use of new materials, new technologies and n
methods. The combination of artistic and technical activities crea
a double hierarchy with on the one hand the organizatior
A0NHzOGdzNB YR 2y GKS 20KSNJ GK

This makes that everything around you dsanging and moving
constantly. A place that was safe five minutes ago can be dange

now. h other industries, most of these factors are avoidable,
performing arts and event environments they are part of the Fig.1.1~-a Crowded

essence of the work.

Working safely in this type of complex environment demand:
high level ofhealth and safety awarenesfrom eachof the

workers involved. You need to understand how accidel
happen and how to minimize risks. Being aware of Health ¢
Safety needs to become a way of living, more than just blin
obeying the rules and regulations. Of course rules &
regulations carhelp and guide us. But applying them blindly
no guarantee for safety. In a complex environment like t
performing arts and events sector we expect active involveme
permanent attention and continuous assessment of the situati
of the moment. Learnig the skills to work safe in such

complex environment is a continuous process. Some tips can ¢

you in the right direction:

LI

»

l ’

' A

Fig.1.1--b-Beware

1 Be aware of the risk¢hat your assignment includes and protect yourself. This includes using
personal protection equipment (PP&yen, not walking in dangerous zones, etc.

1 Be aware of what is happening around y@nd permanently check the safety of yourself

and your colleagues.

1 Think aheadvhen you do something, check what consequences your actions have.

1 Familiarize yourselivith the working environment and with the organization structure (of

that day).

 Organizeyourseli 2 ¢62NJ &1 FS 62NRSNJ YR (ARAySaas
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1 Ask questionsvhen indoubt, talk about safety (and unsafe situations) and propose

improvements.

FyedKAY3I daddietfodneush ysulddSdo sop - LI 6t S
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1 Foresee emergenciggmever work alone on heights, check emergency routes and equipment,

X0 @

9 Stay out of high risk zone®xcept if you are authorised and needed there for your work

When working on stage, you are part of a larger unit that v
work, together with you, to keep the safety level as high
possible. Only when all members of the uwibrk together
in a consistent way, safety can be improved. It can
compared to ahain that is as strong as the weakest link.

This way of working together is often also organised i
chain of command That is the hierarchy or the order i
which acting on emergencies is arranged in an organisat
This hierarchy exists so every ewyge knows how to act in
case of emergency. That is why it is important that you kn
what your place is in this command chain.

Somepeople in the organisation will have a better overvie
of the whole of activities and are able to see risks you dg
see.On top of all workers, there will be someone acting
safety officer. The safety officer is the final responsible 4
also takes care of the formal, administrative, safe
requirements. We call this structure theafety chain or
chain of commandOn theone hand they will check, instruc
and train you, on the other hand, you will give feedback
them.

H&S is not only about accidents, it also inclugesfessional
illnessand psychasocial risks These are less visual risks, b
they can have a major impain your or others' lives.

Safety is also an investment duality and efficiency Safe
work is better work, if the circumstances are safe, mag
focus can be put on quality. In the end, safe work is 4
cheaper work: the cost of accidents, delays, loss
production and loss of reputation can have a major impa
2y GUKS 2NEHFYATFGA2Yy Q& 0dzR3

Terms and definitions

=A =4 =2 =4 =4 =4

= =4 =2 =4 =4 =4 =4 =4 =4 4 =

working environment
work on height
artistic activities
technicalactivities
hierarchy

rules and regulations

health and safety
awareness

familiarize

high risk zone
emergency

accident

professional illness
psychasocial risks
safety chain

chain of command
safety officer
professional diseases

Personal Protection
Equipment(PPE)

a safer situation and also add to efficiency.
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1.1 Accident theory

At the end of this block, you:

understand the mechanism behind the occurrence of accidents.

We have to realize thagterfect safety does not existFor exampleTo create a perfect burglar safe
K2dzaS> ¢S ¢62dzZ R StAYAYFI(dS ff R22NBR YR 6AYR244ac
anymore.

Despite how safe we try to workccidents happenThis is a fact. There are two ways to approach

this fact. Oneapproach is to consider accidents as bad luck. If we consider accidents as bad luck,
1TFNYEFEZ FLFEGSE akKaAoOlaltX X AG A& AYLRaarotsS G2 OK
2dz2NJ NBIFOK a2 ¢S OFyQli R2 | yeé pdssibifitd forlaccideind asial ® . dz
certainty, we can look for the causes and avoid the accident.

Safety will always be a balandeetween usability and acceptable risk. We put doors in the house,
but lock them properly. To make a choice for a balance on adsbanis, we have to understand how
accidents happen and what the mechanisms behind it are.

How do accidents occur?

To understand the way accidents happen we need to set some terminology straight and relate the
different terms with each other.

Risk

A riskis thecombination of a dangerousituation or action with the probability that something will
go wrong, and the impact it has.

9OSNE dzyal ¥S | OQGA2y 2N) dzyal ¥S aAaiddzr GA2y oAttt ONE
will go wrong. For exani: if you drop a tool when no one is around, no damage is done.

Probability

The probability or chance tells us how big the chance is that things go wrong. One of the factors of
this probability is theexposureto a risk, i.e. how many people will be esgd for how long. For
example, how big is the chance that your tool will hit a person when it falls.

Probability is often misunderstood (or misused to justify unsafe behaviour). We tend to say there is
only achanceof one percent that something will hapn. This expression seems to mean the chance

is very small so there is no need for change. To put this in perspective, the same people play on the
lottery, where they have a probability of 1 to 45 million to win. A chance of one percent means that
there is a statistic possibility that you will have an accident within a period of hundred days or that if
you have a hundred colleagues, one of them will have an accident.

1-5 ETTE Learners book v 01.01.ENAOLEA



Impact

Impact or effectwill indicate what the possible gravity of the injuries oretimpact on the
organization is. For example, when your tool falls, will it cause mmpanies or can it kill someone?

Probability Possible in

Almost
3 Very unlikely extreme Realistic Expected
Impact unthinkable .
P circumstances

Limited
minor

injuries

Important Low risk
injuries

Serious
irriversible
injury

Serious risk

Very serious
risk

Dia.1.1.1 Diagram to estimate risk by using probability (chance) and impact (effect).

Very serious
One dead

Multiple
deaths
disaster

Incident or near accident

An incident or a near accident is andeliberate event with no or very limited damager injury that

cold caild have ended differently. In other words, something dangerous happened, but it ended
gStftd az2aild LIS2LA S g2dzZ R NBalLRyR (G2 GKFd ale&ay3
GSNB fdz01e¢ A& +y AYRAOI (2N T ampbrtant thiegisiedredr S | 007
misses. They are very good indicators to steer to prevention.

Examples:
1 Someone drops a hammer from height without hurting anyone.
1 Someone trips over a cable, but doesn't fall and walks on.
Accident

An accident is amndeliberate event with damage or injuryIn other words, it is an incident that

turns out bad. The definition of an accident depends on what we consider serious damage or injury.
There is a pyramid shapedlation between incidents, accidents and fatalitiegor evey 300 near
accidents, there are 29 minor accidents and 1 major accident. Some safety specialists call this the
safety iceberg, because the near accidents often tend to stay under the surface.
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Of course these figures are derived from statistical redeartlarge scale. This doesn't mean that in
a single organisation the relation between types of accidents can't be different othtbatery first

Fatal accident
1

Minor accident
29

Mear accident
300

Dia.1.12 Diagram safety iceberg
accidentcouldn't be a fatal one.
Examples:
1 Someone drops a hammer from height and hurts someone.
1 Someone tips over a cable, falls and hurts him/herself.
Injury or damage

Injuries or damage are theesulting effect of an accidentWe can classify them in different
categories depending on the seriousness and effect.

1 Minor injuries that are treated on the spotith first aid and no absence of work
91 Injuries withtemporary absence
1 Injuries withirreversible effects(disabilities, etc.)

1 Death

It is very important noto confuse the cause of the injury with the cause of the accidenhe cause

of the injury is whatauses the physical damage. For example: a spotlight falling or a sharp knife. The
cause of the accident is what action or situation caused the damage to happen. For example: the lack
of safety cable or an unadapted way of using the knife.

Examples:
i A seere head wound from a hammer that needs to be stitched.

I Bruises from a minor fall treated with first aid.
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Relation

The scheme below shows the relation between the different terms. Danger, probability and effect
create a risk. This risk can cause andieci. If this incident goes wrong, it will end up in an accident
that can cause injuries. To avoid accidents, we will try to manage the risk factors, analyse the risk and
register near accidents.

Risk management — Danger Probability Effect

Risk analysis . Risk

'

e Incident

:

Accident

.

Injury

MNear accident
registration

Dia.1.13 Diagram showing relationship between the accident terminology

Unsafe actions

Statistics show thaB0% of accidents areatised by human actionsSo if we want to prevent
accidents, the first thing to look at is human behaviour. We need to ask ourselves the question why
someone does behave like that? We can split the reasons for unsafe behaviour into three categories.

1 Not krowing

1 Not being able to

1 Not wanting to
Not knowing

Not knowing, as a cause of accidents, is mainly atmit of informatior® L F &2dz R2y Qi Y+
RFY3ISNI 2N gKIFIG GKS O2yaSljdsSy0oSa 2F e2dzNJ I OliAzya
how to protect yourself or how to react in case of an accident, it will be difficult to minimize the

effect of an accident.
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Example:

1 Hanging speakers without knowing you have to check the WLL of the rigging equipment.

The solution for this problem is sigp Ask questionsif in doubt, inform yourself about the
equipment, the materials and the procedures. And most importantly, admit your ignorance. It seems
hard to admit that you do not know something, but you will see it is well appreciated and you will

realize nobody has all the answers.
Not being able to

Not being able to, as a cause of accidents, can have mul
reasons. First of all it is possible that you ale/sicallyjust not

ableto do something. Maybe you are not strong or flexible enou
to do something. It is also possible ydack experienceor you

R2y Qi KIFI@S (GKS NAIKG O2YLISES
YI 868 &2dz R2yQi 338G Sy2dAaK
rather obvious reasons, but sometimes the reasons are |
obvious.It is for example possible you aneentally not ableto do

something in a safe way, for example because you lack focus
to your personal situation or because you are scared of what y

o)

!'

need to do. Fig.1.1-a-Lift-a-speaker

Example:

1 You want to move speakers that are too he&wyift alone.

1 You feelill and need to work on height.

The solution for this lies in the first place kmowing and admitting your limits In this way we

I Oly26f SRIS G(KSNB Aa | LINBofSY

a2yS F2NDS @&2dz (2 R2 GKAay3a
Not wanting to

Not wanting to, as a cause for accidents, is the most difficult ¢
G2 RSIf 6AGK 0SOI dza S atitlidest Mo
wanting to use the available safety tools or to warlaisafe way
can have several reasons. It could be laziness or thinking

know better or a lack of motivation. In most cases this behavi
can be led back to habits that are difficult to change (we he
done always this like this, it always went welt) accupational

blindness. Occupational blindness means you get accustome
certain risks in the long run and underestimate them.

Example:

1 You do not wear your safety shoes, because you alwa
work without them.

1 You use tools when working on height vatlt a safety
cord, because it costs too much time.

YR ¢S Oly oYl &
0 f

82dz R2y Qi F88t |06

&
\
. ¢

LIS 2 LJE

Fig.1.1--b-Onthe-head

1 You use a wrong steel to hang the speaker because you don't want to wait for a proper one.
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The solution for these types of behaviour lays mainlyriderstanding the reasorbehind the need
for change andn motivating and monitoring each other.

In the event and theatre sector, with its artistic processes that can be very intensive and artists that

can have rather flamboyant characters, there are other factors that can influence safety. That is why

some rik management systems go a step further and look at llaekground of an individual

worker to understand specific behaviour. They look at character (lazy, insecure, stubborn), education
(behaviour learned in other situations, other contexts, where safefyQsi 'y A &aadzS 2NJ A&
important), organization (bad atmosphere between workers or with management, order and
GARAYS&aauvz |YyR LINAGIGS OANDdzraidlyoOoSae 9@Sy AT
understanding them can help to motivate people thange.

Unsafe situations

Situations that cause a risk to the workers or other people are the second cause of accidents. We can
divide them in three types.

1 Organization
1 Equipment
M Circumstances

Organizational risks are risks that are causedheyway the work is organizedThese types of risks
include scheduling issues between teams or activities (for example if the load out has been organized
AY gt e GKFIG O2yFtA0la oAGK GKS aSIdaALIYSY(d GNI T

Equipmentrisks have to be seen wider than the strigfihition of machines or tools. Other physical
elements like staircases or bridges also fall under this definition.

Circumstantial risks involve the environment we work in, not directly related to the action. These are
external elements that influence theactivity. For example limited lighting conditions, weather
conditions or extensive noise will influence our work in a negative way.

Coincidence

It would be too simplistic to allot a single cause to an accident. In reality an accident will always be
the result of a combination of circumstances and actior@nly when this combination occurs, the
accident will effectively happen.

[ SiQa f221 L4 Fy SEIFYLXSY

A tool falls from a scaffold on someone passing by. If we look in detail we can see a lot of different
risks involved in this accident:

1 There is a tool on the scaffolding

1 There is no protection for falling objects
1 Someone is working on the scaffolding
I Someone is passing by

But none of them will cause an accident on their own. The cause of the ac@dent
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1 Someone passes by at the moment that someone, on a scaffolding with no protection,
pushes the tool

If we would take away one of the risks, there would be no mc '
cause for the accident. ‘

f LT GKSNB A& y2 G222tz Ad O
9 If there is fall protectionit will not fall

1 If no one is working on the scaffolding, the tool would not t
pushed

1 If no one can pass by, we only would have an incident.

But not all risks can be eliminatetd 2 G KSNBA &S (K i 3Ssi
done. The alternative is tavoid coincidenceWe can make sure the™'9-1-1-CGScaffold
NAajia OFyQd 200dzNJ i GKS &aFYS GAYS® Ly 2GKSNJ 62N

T LF I LISNBR2Y OFyQil LIaa o0& o6KSYy 6S INB 62N] AY:
|l G2ARAY3 O2AYyOARSYOS A& | YSUiK2R dzASR | f28G Ay a
Professional illnesses

Professional illnesses are not the result of an accident. The injuries or damage to the body are not a
result of a sudden event but dbng time exposureto unsafe or unhealthy circumstances. Typical
examples are hearing damage tligh long time exposure to loud noise, back injuries from repetitive
lifting or eye problems from intensive, long term screen work. The fact that the injuriesiare
directly related to a specific eveninakes it difficult to prove there is a relation withe work activity

and to prevent this type of injuries.

More ergonomic working methods, the right protection equipment and variation of work are the
most accurate remedy for professional ilinesses.

Psychosocial risks

Psychosocial risks arisks for menal and physical healthhat find their origin in the content or the
context of the work. Content includes the job content, the workload, schedules and the means to
work with (workplace, equipment, etc.). The context of the work includes the amount ofatgmtu

have, organizational culture, relationship with colleagues, career possibilities and-hmork
balance. These risks can turn into extreme stress, depressions, and burnout or bore out, but also into
physical complaints like musculoskeletal disord@rsardiovascular diseases.

Most organizations have policies to deal with sexual harassment, improper behaviour, bullying, etc.
Signalling problems in timean help to minimize the effects of psychosocial risks.
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1-12

What you need to remembei

Safety will always be the result of a balance
between usability and acceptable risk.

A risk is the combination of a dangerous
situation or action with the probability that
something will go wrong, and the impact it has

There is a relation between risks, incidents,
accidents and injuries

The causes of unsafe actions (not knowing, nc
being able to, not wanting)

The types of unsafdtgations (Organization,
Equipment, Circumstances)

The importance of coincidence in avoiding
accidents

ETTE Learners book

Terms and definitions

Accident

Risk

E ]

Probability

Impact

Danger

Unsafe action
Unsafe situation
Hazard

Probability

Impact

Incident

Near accident
Damage

Injury

Fatalities
Occupational blindness
Organizatnal risks
Equipment risks
Circumstantial risks
Coincidence

Professional illness

=2 =4 =4 4 4 4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 A -4 A -2

Psychosocial risk

v 01.01.ENALEA



Nice to know:

More evolved systems

Very often "exposure" and "probability" are treated as completely different aspects of a ris
this perspective, a risk is ambination of 1) probability, 2) exposure, and 3) impact. Most of
time, you cannot influence one or even two of these elements, but sometimes you can re
the risk to an acceptable level by influencing the remaining element(s).

The formula R(isk) B(robability) x E(xposure) x I(mpact) is useful, not so much because ¢
exact outcome of the calculation, but to show the principle that often you can reduce a ri
reducing one or two of its elements.

OIRA

The European Agency for Safety and Healt Work (ELOSHA) developed a web platform th
enables the creation of sectoral risk assessment tools in any language in an eas
standardised way. It is called OiRA (Online interactive Risk Assessment). For the live perfo}
sector, two tools ha@ been developed, a first one for productions and a second one for venu

Among other things, the tools cover the technical elements in relation to set, rigging and ¢
the special elements, stunts and artistic performance activities on the stageshiwmical and
hazardous substances used in special effects; frequent high noise levels; and the presenc
audience. The Live Performance Productions Tool also includes the cooperation betwe
production and the different venues hosting productiomsen going on tour.

https://oiraproject.eu/en
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Evaluation of rsks:

There areseveral models to identify the potential dangerSome tell the risks in text, other use
numbers to give a value to the risk. All these are based onFihe and Kinneynethod of risk
assessment.

LIKELIHOOD

IMPACT

Rare Unlik Possible Likaly Almost Cartain

Catastrophic

Major
Modarata

Insignificant

Dia.1.15 Diagram to estimag risk described by words.

Extreme,/
Catastrophic
Major
Moderate
bt
2
E  Minor
Insignificant
1 2 3 4 5
Remote  Unlikely Possible Probable  Highly
Probable
Likeithaod

Dia.1.14 Numeric diagram to estimate risk

In the scheme above, risk éxpres®d by the numbersin a linear way, but often, an exponential
series of numbers is used, with an outcome between less than 20 (negligible) and more than 400
(very high risk) to bring the risks more in line with the reality.

Once a risks evaluated, meases will betaken to reduce the risk, after this, the riskagaluated
againuntil the risk is at an acceptable level.
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Rehearsal questions

01.01.01 True or false:

1 Risk = unsafe action x probability x impact
01.01.02 True or false:

1 Anincident and a@accident is the same thing.
01.01.03 True or false:

9 The cause of an injury is the same as the cause of an accident.
01.01.04 True or false:

1 The outcome of an accident is always damage or injury.
01.01.05 True or false:

1 There are more accidents than incids.
01.01.06 True or false:

9 The result of an accident can never be a minor injury.
01.01.07 True or false:

1 Unsafe actions and unsafe situations are the same.
01.01.08 True or false:

I Unsafe actions and unsafe situations can cause the same risk.
01.01.09: Tue or false

9 Itis possible to make any situation 100% safe with the same usability.

01.01.10: Someone trips over a piece of wood left laying around without hurtingefff, this is an
example of a

a) Risk

b) Near accident
c) Accident

d) Disaster

01.01.11: Someoneauts his hand with a knife, with a wound as a result. The cause of this accident is:

a) Not using the proper personal protection
b) The use of the knife
¢) The sharpness of the knife

01.01.12: True or False

1 More accidents happen through unsafe actions than througsate situations.
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01.01.13: Not wearing a hard hat is an example of

a) Not knowing
b) Not wanting to
c) Not being able to

01.01.14: A tool falls from a lighting bridge during focus on an actors head. The reason of this
accident is:

a) The actor being on stage

b) Thetechnician focussing

¢) The absence of a side board
d) The combination of the above

01.01.15: True or false

9 Professional illness is the result of a work related accident with permanent consequences
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1.2 Five steps to reduce risk

Before you start, you should read the chapter 01.01 Accident theory .
At the end of this block, you:
can apply the five steps to reduce risks.
Eliminating the risk

Collective protection

Individual protection

Training
Information, notification and warning

know the basics of risk assessment.

Based on the accident theory, waentified risks.
The next step in the process of risk managemg
is to take measures to make the situation safd
The way to do this depends on the total situatio
Where possible, we willackle the causesf a
possible accident by avoiding risks aoiding a
coincidence of risk factors. Where this is no
possible, we will try to minimize the effect.

The principle is that we evaluate the risk, take t
best measure possible arbaluate the resulting
risk until it is acceptable It is important to
include the whole of the situation in the
evaluation, because it is possible that you cregPic- 1.21slope stage
another risk by reducing one risk factor.
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There are five types of measures we can take. Some have a higher guarantee for a safe situation than
others, butnot all measures are applicable to every situatioin some cases, reducing the risk
would also end the functionality of the action we try to protect. To show this with an example: The
best way to protect your house against burglars is to eliminate all doors ardbws It is perfectly

safe now, but it is no longer useful. Choosing the right measure is always a balance between safety
and usability. The five types of actions (from best to least good) are:

Eliminating the risk

Collective protection

Individual protecion

Training

Information, notification and warning

aprwNPRE

Eliminating risk

The best action possible is to eliminate the risk. Iftalee away the possible cause of an accident
there is no longer a problem. This sounds very evident, but in reality this typelaiosois
overlooked a lot of times.

Some examples:
T 28 KFE@S |y 2LSyAYy3a Ay (GKS adr3asS Ft22NJ 6GNI LI F
risk people fall in the opening. Closing the opening eliminates the risk completely.

1 We want to hang a spaght on a bar. Not hanging the spotlight is no option, we do need
light on stage, by eliminating the risk we would also eliminate the essence of our action.

1 Using a trapeze in a circus performance is essential, without trapeze, there is no show.
1 The use oh sound system on stage is essential and unavoidable.

1 The use of tools and equipment on stage is unavoidable, but we can eliminate them from
walking zones and organize them in flight cases or dedicated storage spaces. The risk of
tripping over equipment ad tools is eliminated in the walking zones and moved to other
areas.

Collective protection

2 KSYy S OFyQil St AYRAY lpidtéet elreiySneaydinat jt.>Thisscdn bg dohef by (i NB
collective means, measures that protect everyone. When develogtigctive solutions, we have to

take into account the differences between users. Children, elderly or disabled people may need
adaptations in collective protection.

Some examples:

da™y

f We have an opening in a stage floor (trap door, orchestra pit, elevdtor, G Kl & A& ySSR
the moment. Building a fence around the opening protects everyone. No one can enter, so
no one can fall. In this case it is important to identify who is everyone. If children are
involved, there will be a need to reduce the openingthimfence.

9 Hanging a spotlight on a bar will create a risk of falling, especially because the spotlight is
hanging above the heads of the people. The risk would be a breaking bolt or brace. A safety
cable will stop spotlight from falling and secures eves.
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1 One of the risks of using a trapeze on stage is an artist falling on a passerby. Fencing off the
area ensures no one can stand under the trapeze. Securing the access to the trapeze will
ensure no one can climb up.

1 Sound systems can be electronicaligtected against unacceptable levels of sound.

9 Extraction systems protect all by cleaning the air.

Individual protection

In most cases, collective protection makes it impossible to manipulate equipment. We also need to
protect the individual working wik (G KS SldA LIYSylid® ¢KA&a R2SayQid YS
protection as well, to protect the others. So here we will have a double protection in a lot of cases, a
collective one for all standing outside the action and an individual one for the workars\¢ed to

manipulate. The disadvantage of individual protection is that it relies on the individual who is
responsible for using it.

There are two types of personal protection. On the one hand we Ipasgection against accidents
happening on the otherhand we have protection thahinimizes the effeciof an accident.

With most individual protection, there widltill remain a certain riskyou might still get hurt, but the
damage will be limited to an acceptable level.

Some examples:

1 A harness with dfeline will stop you from coming to close to the opening on stage.
9 Safety shoes will minimize the effect of a spotlight falling on your toes.

1 A hard hat will protect you against falling tools when someone is working above your head. It
will still hurt, bu the damage will be acceptable.

1 A harness with lifeline will not protect the trapeze artist from falling, but it will protect him
from hitting the floor, even if it will be an unpleasant experience.

9 Hearing protection will protect you against high soueddls on stage.
Training

In some situations, especially when working in an artistic environment, it is difficult to protect
people. Some protection measures will conflict with the artistic vision, ruin the meaning of the
performance, or influence the desid image. In some countries, taking (calculated) risks for
performance would even be considered freedom of speech.

We canreduce these risks by trainingeople. They need a deep understanding of the risk factors,
rehearse how to behave and how to respandccase something happens.
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Some examples:

1 We have an opening on stage for a disappearing act. We need to train the actors and other
people that are on stage how to behave when the trap door is open.

1 Flying on a trapeze is a high risk activity, but tia@eéze artists will be trained for years to
deal with this risk. Crew members will be trained to act in case of emergency. If the trapeze
artist falls and hangs on a lifeline, someone needs to be trained to bring him or her down.

1 A spotlight could blind ya training on how to manipulate a spotlight will reduce risks.
1 A sound person needs to be trained to use sound in a safe way.
1 An actor needs to be trained to use a gun on stage, to avoid hearing damage or burn wounds.

Next to situations where trainings ithe only option, being able to apptyllective and individual

Pic. 1.2-2The actors have to be trained step by step during the rehéars

protection will require training toa These measures are only effective if applied in the proper way.
Information, notification and warning

The last step is to warn and inform all people ttlgeet in contact with the riskswarning and
y2O0ATe@AyYy3a R2 Saeffarts of AlixctidentSbutitindkésipeople aware of them.

Warning includes all types sfgnaged 6+ Ny Ay3 aAidya 2y R22N&E Si0duv (K
the risks in agecific area. Signs will also indicate the personal protection needed in these areas and

safety equipment that is available. Concrete risks will be nmadee visible by marking them or

lighting them up. Informing people will help them to deal with spediinations. Work post sheets

will giveinstructions for safe use of equipment, and safety sheets will give detailed information on

the way products have to be handled.

Procedures, explaining agreed actions and responsibilities (the rules of the heube)form
people how to behaven specific situations. This type of information has to be repeated on a regular
basis. In some organizations these instructions are implemented in daily briefings.

Some examples:

1 An opening on stage will be made visiblghALED strips around it.

9 Signage at the door of the stage will warn about hanging loads, openings on stage etc. There
will also be a sign to wear safety equipment. Emergency exits and equipment are marked.

91 Before the show starts, the crew will be briefed the procedures and emergency
procedures for the trapeze act.
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1 Spotlights with a high light output will have a danger sign warning against looking directly
into the lens.

1 A notice at the doors warns audience members that strobe effects are used.

91 Black ad yellow tape marks safe walking paths. Stairs or obstacles are marked with
phosphorescentapethat lights up in the dark.

1 A sound signal will warn you for a truck backing up to the loading dock.

1 A light signal will warn for moving elevators in the unsi&ge.

Combination of measures

In most cases, we will need to takeeveral

measures to reduce the risko an acceptable
level. We start to reduce risks by following th
five steps from above. After each step w
evaluate the risk again and take extra raaees

until the risk is acceptable.

Some examples: Fig.1.2-a-Harnass

1 An opening in a stage will always be closed, except when needed. At that moment we will
put fences to protect everyone. People that have to work inside the fence are protected with
a lifeline and be traied to do so. As an extra, people will be warned and the opening will be
signalled.

1 To protect you from falling you need to wear a harness. To use this properly you need to be
trained. To ensure you wear it in the right situations, you need to be informed.

It is important totake in account the whole of the situatioywith all risks involved. It is possible that
you create another risk by reducing one risk factor. The evaluation of the situation will identify the
new risk.

Example:

1 We replace the use of &ron stage with a projection effect on water. The fire risk is
eliminated, but new risks occur by using the water.

9 Using a hard hat reduces the risk for head injuries, but limits the view above you.

In the totality of an activitynultiple riskscan occurlt is important to tackle them one by one to
make the entire activity safe.

Example:

1 When connecting two high set pieces, one worker will connect the sets together on the floor,
while a second one will keep the sets together. Of course the worker belbweér a hard
hat. Once the connection below is finished, the ground person will clear the floor and ensure
no one can stand under the worker above.
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Unexpected risks

Of course some risks cannot be foreseen. These risks will not be formalised in thesgskment.

For these situations st minute risk assessmert & | &a2f dziA2y ® ¢KAA& A& |y ¢
carried out by the workers themselves. They make a quick analysis of the situation and reduce the

risk based on the principles of the fiveeps.

Look out for false safety

The worst thing that you can donisake people think a situation is safavhile in fact it is not. This
creates even more dangerous situations, because we lose the awareness of the risk.

Some examples:

9 Putting a thin tripex plate on top of an opening on stage, it look:
safe now, but if you would walk over it, you would fall through i

9 Putting red and white barrier tape around an opening on stage.
The tape will not support a person falling or leaning, but it give:
(false) safe feeling.

1 Using a hard hat gives the feeling that you can't be hurt. This
could cause people to walk under hanging loads deliberately (e
unnecessarily).

Risk assessment Fig.1.2-b-Heavyweight

Risk assessment is th@ocessof detecting risks and proposing measures ngpiove health and

safety to an acceptable level. In fact assessing risks is a very natural thing to do. When you want to
cross the street, you will assess the risks and based on this assessment you will cross or you will wait
until the situation is saferMaybe you will even decide to take a small detour to cross at a safer
place.

The idea behind risk assessment in a working environment is not different. The only thing that is
different is the fact that it iSormalized This is needed because it invohaegroup of people in a
complex situation. It is part of the whole of risk management actions of an organization. It needs to
be documented to be useful for the whole organization.

Risk assessment istaol, a methodology that helps us to detect risks, poee measures and
document this process. But it is not a goal or an objective on its own! The objective is to create a
safer working environment, not to fill the paperwork. If the paperwork becomes the priority there is
a reasonable risk for false safety.

Risk assessments can be maxtedifferent levelsand for different situations. A large organizational

can contain different suassessments with assessments of buildings, work posts and processes.

Some of these assessments will be rather static, the imgjlavill be there for a long time and this

dAldzZ GA2y R2SayQl OKFy3aS (KIG YdzOK® hGKSNI FaaSaz
permanently.

All the risk assessments have to be saera whole It is perfectly possible to bring a safe protioc
on a safe stage and create new risks by doing so. If situations change, the risk analysis has to be
updated. So risk assessment is a continuous process.
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If risks that are not foreseen appear during the work process, it may be necessary tasdonmute
riskassessme®® ¢ KA & Aa |y a2y GKS aLRdGé FaasSaayvySyid OF N

Formal risk assessmeris a complex job, which needs specific skills and insights. This goes beyond
GKS a02L)S 2F I o0l aAro0 algdFisdegth harélbuk you néetl @ undérstandRk 2 vy Q
the basics to understand why this is important and what your contribution in the process is.

There is a variety in risk assessmemtthodologies each with their

advantages and disadvantages. Some are numasgigning figures to
the risk, the probability, the frequency and eventually the level

training. Others are more text based, connecting expressions to cer
parameters.

Risk assessment systems help pgoritize actions. It is not always
possible @r necessary) to take direct action for specific risks. T
depends on the gravity of the risk, the exposure rate and the reality
risk management system will also take in account the reality of
organization. More specific the cost of a measure, ptanning, loss of
LINE RdzOG A2y GAYSET RSIFREAYySaz X 2 Ll2aaa
disappear by itself in the future (planned rebuilding, moving, endrig.1.2.cRiskassessment

production, etc.). Depending on all these factors, taking action car. __

needed immediately or cabe postponed to a certain deadline.

Your jobin the process of risk assessment is to give input, to signal risks to the safety responsible, to
make a last minute risk analysis of situations that were not predicted and of course to follow the
recommendaions resulting from the risk analysis.

Terms and definitions

Last minute risk assessment

What you need to remember

Risk assessment
Risk evaluation

w The five steps to reduce risks, how they a Unexpected risks

combined and what they mean Measures

Eliminding the risk Eliminate tfe risk

CrlZENE eeien Collective protection

I l¥EEl PEzer Individual protection

Training Acceptable risk level

Information, notification and

: False safety
warning

: . : Protecting measures
w Unexpected risks, last minute risk

assessment and false safety Harness

W The principle of risk assessment Eliminating risks

= =4 =4 4 4 4 -4 -4 -4 -4 A -4 -a -3

Risk management
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Rehearsal questions

01.02.01: Put in the right order, from best to less effective

a) Individual protection

b) Collective protection

c) Training

d) Eliminating the risk

e) Information, notification and warning

01.02.02: Wearing aand hat is an example of

a) Eliminating the risk

b) Collective protection

¢) Individual protection

d) Training

e) Information, notification and warning

01.02.03: Locking the door of a electrical cabinet is an example of

a) Eliminating the risk

b) Collective protection

¢) Individual protection

d) Training

e) Information, notification and warning

01.02.04: A safety briefing is an example of

a) Eliminating the risk

b) Collective protection

¢) Individual protection

d) Training

e) Information, notification and warning

01.02.05: An evacuation drill is arample of

a) Eliminating the risk

b) Collective protection

¢) Individual protection

d) Training

e) Information, notification and warning

01.02.06: True/False:

1 When we take a safety measure, the risk no longer exists.

01.02.07: Multiple answers
If we discover a riskutting work,

a) we carry on, because it is not in the risk assessment.
b) we make a last minute risk assessment.
c) we warn the responsible.
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01.02.08: True/False:

1 You always have to apply the 5 steps to minimize the risk.
01.02.09: Trudfalse:

9 Collective protection is often used in combination with individual protection.

01.02.10: True/False:

1 Allrisks are formalised in a risk assessment.
01.02.11: True/False:

1 Inthe process of the risk assessment you as a technician have to give idmigaal risks.

01.02.12: True/False:

1 Your job is to make a last minute risk assessment in every risk situation.
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1.3 Your rights and obligations

At the end of this block, you:

know the basic rightand obligations of employer and employee.

In order to ensure thatevery worker in Europe is
treated the same wayconcerning health and safety,
the EU haglefined some basic rights and obligatio
for both employer and employee. These rules a
translated in national or regional legislation in eac
member country. Of course the countries are free
use higher standards, but the ones below are t
minimum ayreed for all.

Pic. 1.3-1 European flag
The worker shall:

1 makecorrectuseof machinery, apparatus, tools, dangerous substances, transport
equipment, other means of production and personal protective equipment

1 immediatelyinform the employer of any work situation presentingerious and immediate
danger and of any shortcomings in the protection arrangements

9 cooperate with the employeiin fulfilling any requirements imposed for the protection of
health and safety and in enabling him to ensure that the working environment ankinvgo
conditions are safe and pose no risks.

1 Health surveillanceshould be provided for workers according to national systems.
Particularly sensitive risk groups must be protected against the dangers which specifically
affect them.

The employer shall:

9 evaluate all the riskdo the safety and health of workers, inter alia in the choice of work
equipment, the chemical substances or preparations used, and the fibtim@f work places

1 implement measureshich assure an improvement in the level of protent@afforded to
workers and are integrated into all the activities of the undertaking and/or establishment at
all hierarchical levels

1 take into consideration the worker's capabilitieas regards health and safety when he
entrusts tasks to workers;

9 consult workerson introduction of new technologies;
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9 designate worker(sjo carry out activities related to the protection and prevention of
occupational risks.

9 take the necessary measures for first aid, fifighting, evacuationof workers and action
required in he event of serious and imminent danger

1 keep a list of occupational accidenend draw up, for the responsible authorities reports on
occupational accidents suffered by his workers

9 inform and consult workersaand allow them to take part in discussions ohgalestions
relating to safety and health at work;

1 ensure that each worker receiveslequate safety and health training

source:https://osha.europa.eu/en/legigtion/directives/the-oshframeworkdirective/l

Terms and definitions

What yOU need to remember 9 Basic rights and obligation

w Your basic rights and obligans are 1 National or regional
guaranteed all over the EU in the same way. legislation

Your obligation is to work in a correct way, to
inform and work together with the employer

to improve health and safety.

Your employer needs to evaluate the risks,
take measures, inform and consult tvithe
workers, and provide protection equipment
and training.

Nice to know:

European directive, responsibility of workers

The European directive protects the workerdut this does not mean thevorkers haveno
responsibility. Especially when an action is deliberateha worker does not want or refuses to d
something, this can have legal consequences.

A worker who refuses to wear safety shoes can be held accountable in case of an accide
same counts for someone climbing on the outside of scaffolding insteadl@fving the directions
to climb inside.

Another example is the deliberate removal of safety measures on machines and equipm
these cases you can be held responsible for the consequences. This can mean the insur
recover the costs from your@ven that you are accused of a felony in case someone else is h
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Rehearsal questions

01.03.01: Countries or regions can:

a) Not change anything to European basic health and safety rules and regulations.
b) Set higher standards than the European ones.
c) Setlower standards than the European ones.

01.03.02: True or false
9 Sensitive risk groups have the right to extra protection against hazards that affect them.
01.03.03: True or false

1 The employee has the duty to evaluate all the risks to the safety and haalie company.

01.03.04: True or false

1 The employee has the duty to inform the employer about immediate danger.
01.03.05: True or false

1 The employer must consult the workers when introducing new technology.
01.03.06: The employee must (multiple answers)

a) Follow training provided.

b) Be able to firefight.

¢) Use personal protection equipment correctly.
d) Keep a list of accidents.

01.03.07: Health and safety is

a) The responsibility of the employer.
b) The responsibility of the worker.
c) A shared responsibility.

01.03.08:True/False

9 The basic rights and obligations of a worker are being defined by your country.
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2 Contribute to a safe and sustainable
working environment

8

Iyl
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TOCONTRIBUTE TO A SARD SUSTAINABLE WIDRKENVIRONMENTOU MUST

Show awareness of risksreéfaR (12 @2 dzNJ I yR @2dzNJ O2ft € SI 3dzSaQ | O .
area in the performing arts and act accordingly to ensure the own safety.

This means you master following skills:

1
1
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Works with attention for the safety of colleagues, artists, public atier stakeholders.

Detects, prevents and protects against risks and injury (such as electric shock, hearing
RFEYlII 38T KITIFINR2dza adzoaidl yoSas GNRALILAY3IZT TFANEB:
Pays attention to minimum lighting conditions and sound levels on stage to ensure
orientation ard communication during setup, focus, sound check, rehearsal and
performance.

Works with attention for the sustainable use of materials and energy.

Proposes improvement and prevention measures.

Informs him/herself about the regulations and practices in omifear workplaces.

Works according to the rules and regulations of the workplace.

Mounts and uses collective protection equipment where needed.

Acts according to the agreed procedure in case of an emergency.

Complies with legal working time regulations.

aster following knowledge:

02.01 Risks on stage

02.02 Safety in the audience area
02.03 Sustainability

02.04 Safety Legislation

02.05 Danger signs

02.06 Prohibition signs

You have following attitudes:

)l
1
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Safety awareness
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Youare not alone when you are working on stage. You will work together with colleagues from your
own team, the house you are visiting, or the company that is visiting. They can be professionals or
amateurs. In some cases this team will also include exteordtactors, freelancers, volunteers etc.

More and more performances happentside the traditional theatre stagesSometimes you even
work on a location that is not designed for theatre or events. The workers in such locations are
unfamiliar with perfornance traditions and probably have no training in our field at all.

When we are working, we work in the same space aspréorming artists the administrative and
artistic staff and theaudience They are not around the entire time, but can show up &t thost

dzy SELISOGSR Y2YSyiiaod ¢KS&S LIS2LX S Ydzad 0S8 GNBFGS
situation”. They are at risk and form a risk at the same time.

Working with so many different types of people in the san

space requires attention. Wealre to ensure: ‘:
f Not to bring them in danger \.‘

That they can move safely

<

1
1 That they can work safely
1

Q)¢

.z .z A = - & \ o
¢KFEO U0KSée Ol yQu LISNJF 2 NY ‘
Fig. 2.0a-Traffic
1 A safe exit in case of emergency

How to behave

The most important part of taking care of a safe and sustainable amient is a constant
awareness of your environment. Some general guidelines:

1 Look aroundand observe the situation permanently.
Alwaysorganiseyour work to avoid hazards for others.
Beconscioud 6 2dzi 20KSNBEQ FOGAQGAGASAD
Warn people when unsafe situatits occur.
Talkto people about their safety behaviour.

ChecMHighting conditions.

1

1

1

1

1

9 Securehighrisk zones.
9 Organise thdocusingof spotlights as to not hinder others.

1 Organisesoundchecks as to not hinder others.

9 Organise théuild of setsas to not hinér others.

1 Speak out loud when performingskful actions(like lowering fly bars)

1 Maintain zero tolerance foalcohol, drugs and medicatiothat may influence your actions.
1

Prepare for accidentso happen.
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If you see dangerous situations, you have a wagrduty. Warn the safety responsible or stop if you
think there is immediate danger.

When working, we also have a responsibility towards society. Working sustainably within the
boundaries of our work will minimise the impact of the production procestherenvironment and

the people.

Some practical suggestions can show what we can do:
1 Reducehe waste of energy by using working lights instead of performance lights.
1 Switch offthe lights when nobody is present.
1 Minimise the use of consumablear try to replace them with reusable equivalents.
1

Where you have the choice, make sure that you

useenvironmentally friendly alternatives

9 Disposeof unavoidable waste separately and Terms and definitions

make sure you useecyclingfacilities where _
provided. 1 Warning duty

1 Where applicable (i.e. traviglg to work or to Hightisk zone

different locations at work), use environmentally
friendly modes ofransport such as a bicycle or
public transportation.

Working lights
Performance lights

f  Make sure thatccessibilityfor colleagues, Safety awareness

artists or audience members with disabilities is
never compromised.

=A =4 =2 =4 =

Untrained person

Nice to know

Organisational procedures

Of course takingare of risks is an obligation for everyone and for the organisation as a who
manage all these efforts and to ensure no blind spots are left, organisational procec
including risk assessment, work post instructions and safety briefings ane plaice.

The hazards will all be controlled through appropriate planning by all involved in various
and departments. All supervisors should be required to prove that their risk assessmem]
planning process have addressed these hazards. The arglesupervisor should, wher

necessary, consult the director and other relevant personnel in the completion of
assessments for issues associated with performance hazards and how such hazards
controlled. Copies of the risk assessment and riskagement plan should be made available
all employees and sutontractors on request. Flag with your Supervisor if any of these is
have not been addressed.

For any sequences involving stunts, fights, aerial, acrobatic work, or any work idemtitieel
Risk Assessment as requiring specialist supervision, an appropriately qualified and expe
Safety Supervisor should be engaged to supervise thasef such sequences and, if necessg
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2.1 Risks on stage

At the end of thidblock, you:

understand the different risks on stage.

2S OFryQil aiuNBaa AG Sy2dzaKY | adr3as ira | LX I OS
approach, but a lot of the risks can be minimised with good practice of the workers on stage. The
first step is the awarenesd the different risks.

A clean stage is a safe stage

There are a lot of people that need to be on stage duringupedr take down, during rehearsals and
during performance. They all need space to work and a clear path to their workspace.

During the sewup, order and organization of all the stuff that is required to build is of the utmost
importance. Soprganise your stageBringing materials in and putting them on the right spot will not

only improve efficiency, but also improve safety. A clear and argdnworkspace, even if it is a

temporary one, ensures that workers can move around safely. Some simple measures can work
miracles. Tool and material cases are lined up on the side of the stage or on the front stage. In this

way, you find whatyou need, dja R2y Qi KI @S {2 Y20S OFrasSa FyR GKS
are laid immediately on the right spot and out of the walk (or drive) ways. Sets are brought in so that
iKSe R2y Qi KI @S G2 0S Y2@0SR &aSOSNI inthéright &rder (G2 0 dz
of use.

Rubbish is removed immediately. Sets that are not in use are stored separately and empty flight
cases are stored off stage if possible. A clean stage is a safe stage.

At every moment thesvacuation routesand theaccess to safiy equipment are kept clear. Most
SYSNHSyOASa R2y Qi gl Al GAft @&2dz KIS Of SIySR (KS
The above can contradict scenic requirement

Often we want a dirty stage as part of the se

Water surfaces, sand, waste, scrap, stones & “
more, need to be broughon stage for certain

installations, with a naturalistic look. In this cas

extra measures have to be taken to protect th
workers, the equipment and the stage itself.

The stage needs to be protected against dama
and themaximum floor loadneeds to bechecked.
This does not only include the risk of th
installation when it is finished. The risk for damag= .
. . . . Pic. 2.1-a-Rubbish
when unloading and loading is sometimes evi
higher. For example, the floor load of a pallet of

stones is higher than when the stones are on stage.

=

We have to avoid that the materials useshill outside of the area where they are used. This is
especially true for products that flow and can get to underlying spaces or products that can float in
the air.
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In most cases there is a stage manager, whresponsible for the organisation on stage. But we can
all help in keeping our own work and materials organised.

Lighting conditions

Decent lighting is one of the important elements of sa
work. When we are building a performance, good worki
lights oreven daylight help to see what we are doing. B
during the performance we are dependent on the sta
lighting concept. This means we need lighting on the s
stage that is not visible from the house, but that ensur
visibility to move and work. This mostly done withblue

light. This blue light does not reflect on the black or dark bl
legs, but ensures minimal visibility in the wings.

These limited lighting conditions make that we have to t
extra care of obstaclesStairs, obstacles and paths ar
marked with phosphorescent tape or other high visiblpic 2 1.c.Darkness
material. This does not relieve us from the duty to keep t

paths clear and clean.

Highrisk zones

Some parts of a satp include dangerous actions. These include working on an open grid or
assemblig elements above your colleagues. Other risky situations are opening traps, moving
elevators or orchestra pits, or moving platforms.

In these cases the danger zone willfbaced offand only the required workers will have access to
this zone. These petg will use the proper personal protection equipment to limit the risk to a
minimum. Ideally these activities are scheduled to have a minimum of disturbance for other activities
on stage.

During rehearsals or performancestistic considerationswill sanetimes demand the removal of
fences and other security measures. Alternative measures will be taken to improve the visibility of
the risk and to minimise the amount of workers in the area. From that moment on, only the people
trained for this specific siation and required on stage will be allowed there. The training will deal
with all risks and alternative measures taken, based on a

specific risk assessment.

Specific activities

Some activities on stage limit the working conditions «
stage. Focusing glhts requires a dark stage to worl
accurately. Other activities will need to adapt or to stc
during this activity. Ideally this is planned in such a w
that it does not delay the other activities.

The sound checkand the adjustment of the speaker
systen obviously require the use of the system on _
maximum capacity. This makes communication on ste /¢ 2-1-b-Noise

-o -
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impossible and could create high sound levels, which are a potential risk. Ideally, other activities are
stopped, especially the ones requiring communicatiéteople on stage should wear hearing
protection. Ideally, this is planned in such a way that it does not delay the other activities.

Testingspecial effectsalways involves some uncertain factors. We can never be completely sure of
the exact effect and thecorresponding risks before the effect is tested on stage in the exact
conditions it will be used in. Extra safety measures, based on a risk assessment, need to be taken to
ensure nobody is at risk during the tests.

Ideally, you would like to only have pale on stage who are directly involved. But practice proves
different in a lot of situations. In that case you need different solutions to ensure safety: A flashlight
to prevent you from falling or bumping into something on stage, or ear protection darisgund
check.

Under and upper machinery

During setup and takedown, fly bar systems and other rigging equipment will move above your head.
This is necessary to get all the sets and equipment in the right position. The operatarawill
everyone on stageof every movement, especially when the movements reach "heads level". But
you also need tononitor what is happening above your head yourself.

Other machines like elevators, moving orchestra pits, stage wagons, and loading platforms create a
risk on the oor. Even if these machines are supposed to be secured against crushing or hitting
people and the areas are supposed to be fenced off, there is always attisktion to your (ever
changingenvironmentis crucial to avoid accidents.

Securing machines

When untrained or unauthorised peoplean access the control of dangerous machines, these have

to be protected against improper use. Fly systems, pyrotechnics, elevators, Genies, electrical
equipment, but also the handle of the iron curtain need to be lacKehis is often done with a key

that locks the emergency button.

bS@SNI dzy RSNBaldAYF{S GKS ITGONIXOGA2y 2F (GKS YI 3AC
untrained people.

Alcohol, drugs and other products

All products and substances that influengeur ability to react fast, to think properly and to work
accurately should be banned. They form a risk for the others on stage. This ban does not only include
the use, but also the effect during work time, based on use in free time. Concretely, we intlude
this group of products:

i1 Alcohol
9 All kinds of drugs

1 Medication with an equal effect (read the medicine leaflet regarding the use of a car or
machines)

Most organizations will apply zero tolerancerule, but the minimum is to apply the same rules as
when driving a car.
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Maximum working hours

There is a maximum reasonable timespan you can w ZZZ
concentrated. Even hard workers have a limit on tl

time they are able to respond accurately and rea
promptly. By passing these time limits, they endang
their colleagues.

A related issue is theest time between shifts. Short
nights, with limited hours of sleep will cause you !
react slower and less precisely.

Rules about maximum working and rest hours depe
from country to country. In some countries excésgl

working hours is punishable. The rules are not there pic 5 1.d-asleep
limit our freedom, but to ensure our safety.

Working with third parties

During a seup, there will probably be other teams working on the same stage. Legally, they are
Ol £ £t SR a ( K XoRheyLdreNdliolvét &cE wibrk, .th8y need to be briefed about the local
situation. This briefing should include:

1 Organization of the work, local regulation
1 The tools, machines, etc. used

9 The existing procedures

1 ¢KS dzaS 27F tt9oQa

1 Emergency exits, equipmeriist aid

The activities also have to lm®ordinated It has to be clear who is responsible for what part of the
job, and which risks the individual parties bring to each other. The coordination also needs to check if
all parties are sufficiently competeitd fulfil the job safely.

The organiser, as the final responsible, will oftiiegate the responsibilityfor safety issues to a
stage manager. This stage manager conducts the briefing and will have prepared a schedule of who is
doing what at what momenon the stage.

When things go wrong

Ly OF&as 2F +y | OO0OARSYGs GKS FANRG GKAy3 &2dz yS§S§i§
be a hero, don't put yourself in danger. The next step is to notify a safety responsible (even about

near acciderg) and to limit the effects of the accident. Avoid exposure of other people to the risk.

The procedures for a specific venue or performance will be part ofsttiety briefing From this
briefing it will become clear who is the responsible person in ohs®& emergency.
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If you have to call themergency servicegourself, you need to give them accurate information:

Your name

The name of the organization
Location

Type of accident and effects

Amount of victims

=A =4 =4 =4 4 =4

Directions to get to the place

This infornation will help them to respond as quickly as possible.

Terms and definitions

What you need to remembel 1 evacuation route

Risks on stage include: 1 maximum floor load

Unorganised stage 1 personal protection

i t
Limited lighting conditions equipmen

Working above colleagues fly bar systems

Colleagues working above you rigging equipment
zero tolerance

High sound levels third party
highrisk zone

Movingmachinery

Extensive working hours lighting conditions

W
W
W
W
w Fall from height or in stage openings
W
W
W
W

High variation in teams or colleagues phosphoric tape

To minimise risks, you have to organise your stag blue lights on stage

and all specific activities. All activities have to be
coordinated. It has to be clear who is responsible
what part of the job, ad what the risks are. Some
activities contradict with the artistic goals, but
specific measurements can be taken.

stage lighting concept
specific risk assessment
sound check

orchestra pit

pyrotechnics

maximum working hours

=A =4 =4 =4 A4 4 -4 -4 A -4 -4 A A -4 -3

rest hours
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Rehearsal questions

02.01.01: Tool and material cases can best

a) be putin the middle of the stage.
b) be lined up on the side of the stage or on the front stage.
¢) be lined up in the theatre's warehouse

02.01.02: True/False

1 Evacuation routes only need to be clear when the audience enters.
02.01.03: Working lights during performance are mostly

a) yellow.
b) green.
c) blue.

02.01.04: Stairs and other obstacles can be marked for limited lighting situations with

a) phosphorescent tape.
b) fluorescent tape.
c) white tape.

02.01.05: A technician needs to work on an open grid, the measures to protect him are:

a) Closing the door of the grid area.

b) Putting a fence around the opening.
¢) Using a harness for the technician.
d) Clearing thetaige below.

02.01.06: If you take medication

a) you are not allowed to work, because you are ill.
b) you should check the leaflet to see if it influences your actions.
C) Yyou can operate every machine, because your doctor allows you to work.

02.01.07: A third party

a) is a person employed by another employer.
b) is a person working another shift than you.
c) is a person that is not part of your team.

02.01.08: Name five things you need to tell the emergency services when you call.

02.01.09: True/False

1 Only the stage managés responsible for a clean and safe stage.
02.01.10: True/False

1 A dirty stage, even if artistically necessary, must be avoided, also when specific measures will
be taken.

2-38 ETTE Learners book v 01.01.ENAOLEA



2.2 Safety in the audience area

At the end of this block, you:

are aware of the risks that can happen to the audience.

The safety of the audience is in the first place tlesponsibility of the heads of guest services,
representing the producer (operator of the venue). So there should always be a dialogue with them if
you are working in the audience area. Some basic guidelines can help you prevent risks in the
audience area.

In some cases, our activities interfere with the presence of the audience. This can be when we install
equipment in audience area, build temporary audience provisions or use stage effects that include a
risk for the audience members.

Found space

In recent years, there are more and mor
performances that happen outside the walls of
theatre. Directors and theatre groups make more a
more productions at locations like castles, fores
prisons, underground bunkers, et cetera. These are
locations trat not have been built as an audiend
environment. In these cases, the audience area
mostly built by the organiser. So usually, the technic
staff is more involved in helping to organise this. Th
should follow thesame instructionsused in a regular
theatre and are limited to the competences for whia
they have been trained. Pic. 2.2-1 A set in the audience

Other procedures are created at apen-air event or in atemporary venue, as well as a different
division of responsibilities (third party organizers), other security regulgfi@uditional security
forces and a special visitor coordination (intake, escape routes, seats) can be necessary.

Depending on the country, the local fire department or local government will check if everything is
organised according regulations, permitdainstructions.

Ensure normal and evacuation routes

Moving a large amount of people in an effective and safe way is always a challenge. The group as a
whole will act like a herd. They follow each other and push if the speed goes down. This effect
increase’ KSy LJ aal 3Sgl&a 3IASO yI NNZ g S NI olisticBsoirtBey 6 SNE 2
ground as they are too close together. So there is a serious risk of stumbling, tripping or falling. The

fallen person will become an obstacle himself, which can bestag of a disaster. All these effects

will increase in case of an emergency situation.
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To keep the risk to a minimum, we need tg
ensure that none of the changes we make
an audience space obstructs the audieng
routes. Cable routes should be plannéal
YIE1S ada2NBE (GKIG @&2dz
risk. Equipment, follow spots, cameras, sta
chairs, etc. should be placed out of th
audience routes And off course we keef
rubbish, empty boxes, etc. out of the space.

The calculation of thewidths of routes
depends on the country or even on the loc
fire authority. There is always a minimu
width based on the amount of people, anpic. 2.2-2 Television in the audience
depending on the fact if the route is flat,

rising or falling, exact minimum figures will be obligatory. When in doulaynmfyourself!

Ensure safety and emergency lighting and symbols are clearly visible

An audience space has two types of safety and emergency lighting. One that is permanently on to
allow people to orient themselves in case they need to leave the spacegdarperformance. This

O2dzZ R 0S 0SOldzaS G(KS& FSSt Aff 3z sdtyd@tingd m@e G2
cases, safety lighting is combined with evacuation and safety signs. They can be combined in the
fixture or can be lit by it.

In permanent theatres, safety lighting can also inclu
lighting built in the stairs or small downlighters on t
walls. These will light risk areas to ensure people (
move safely in the dark.

The other type i€mergency lightingand will light up in
case of an emergency. It will allow people to evacua
even if the electrical system is down. The light intens
of emergency lighting will be higher that the intensity @
safety lighting. Fig.2.2a Narrow

Building or adapting an audience facility always requires caasuit with the person responsible for
the audience safety. In some cases, extra temporary equipment needs to be installed.

Under no circumstances can safety or emergency lightingobered or switched offvhen audience
is in the house. If you see any analies or not functioning equipment, contact the safety
responsible. If you see possibilities to improve, speak up!

Fall protection

When building temporary constructions which are accessible for the audience, special care must be
taken for fall protectionRailingshave to be put on risers and other high points with a risk for falling.
On the ground, slats are placed to stop chairs from falling off. There must also be decent stairs there
to access risers.
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Effects on stage

When we use effects on stage, thean create a risk for the audience.

1

=A =4 =4 =4 A

Soundlevels can become too high in
certain areas.

S s | S Y e
e el
Laserscan dafnage ey.es. | ..D, 4 %F.e@‘ 4 )
Strobescan trigger epileptic attacks. \ N

U U

)

Smokecan make people panic.

Firecan make people panic. .

Fireworkscan damage ears, eyes and cau:
burns.

Audlenf:e blindercan blind your eyes for o 5 51 safe adience
some time.

X

In the first place, we will avoid putting the audience at risk. We will protect the audience against
coming too close and we limit the effects to a safe level. But some people are more $bisctapt
these risks. We warn them withotifications on the entrance doors.

Special care for specific audience groups

Some audiences need special care. Large groups of children, disabled or elderly people will probably
need somespecific measuresThis ca be smaller openings in railings, drive on ramps, or provisions

for wheelchairs. Depending of the country, local government can ask to have someone, an attendant,
taking care of the situation to minimise risks.

Working above audience

In exceptional caseand only when it is unavoidable we will have
work above the audience. For example, when using a follow spot
house bridge, or when connecting flying actors above the audience
this case, we will take extra measures and take extra care to a
falling objects. For example, all people working above the audience
empty their pocketsand alltools or objects will be protected agains
falling.

241

Fig.2.2cTarzan
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Unsafe areas

If an audience has access to the stage or to service areas, be saok tmcess tainsafe places. For

SEFYLX S GKS 3INAR YR oNAR3IS&ar St SOGNROI ¢
routes. In this case, the keys of the emergency doors can be kept in special lockers next to the door.

Procedures

NB 2 Ya:

You have to checgrocedures wherever you work. But especially when you work in the audience
area during a performance, you need to check fiecedureswith guest services staff. They will
brief you what to do in normal circumstances and in case of evacuation, emergegicies,

2-42

What you need to remember

Risks for the audience (effects, falling, working
62@Ss GSYLRZNINE o0dzAfF

Measures for specific audience groups

The importance of normal and evaciat routes

The importance of visibility of safety and
emergency lighting and safety symbols

How to deal with alternative spaces outside a
theatre

In found space audience accommodation needs
be planned

ETTE Learners book

Terms and definitions

audience area

=

found space

cable route

safety lighting
emergency lighting
fall protection
service area
evacuation

head of guest services
open air event

third party organizers
safety regulations

audience blinders
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Rehearsal questions

02.02.01: True/False:

1 As long as we keep the minimum width for the audience, we are allowed to put chairs or
cameras in pathways.

02.02.02: The light that stays on during performance is called

a) work lights.
a) emergency lights.
b) safety lights.

02.02.03: True/False:
1 What we do on stage cannot endanger the audience.
02.02.04: The light that lights up when the power fails is called

a) work lights.
b) emergency lights.
c) safety lights.

02.02.05: True/False

1 Also in areas that are not designfat audiences, the same regulations as in theatres should
be followed.

02.02.06: True/False

91 All audiences need to be treated the same way.
02.02.07: True/False:

1 When having effects on stage, they never create a risk for the audience, this is only the case
when the effects are in the audience.
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2.3 Sustainability

At the end of this block, you:

know how to actn a sustainable way

Sustainability must be a part of our job. We have a responsibility to society and future generations to
use as little as possible from the limited resources the earth has. Making performing arteng a
high-impact sector We make sets to only use them a couple of times, transport them over long
distances and throw them away later on. If we want to change this pattern, the biggest impact can
be made in thepreparing / planning processSets can be atde so that they are reusable or
recyclable. Touring schemes can be optimised, etc. You can help to protect the environment by
following the guidelines below:

Reduce

1 Use goods which limit generating waste.
1 Reduce the energy consumption.

1 Reduce waste by clesing products that have minimal packaging and can be used
productively and then recycled.

Reuse
1 Reuse containers, packaging or waste products, wherever possible.
Recycle

1 Recycle waste material into useable products, wherever possible.

There is aelationship between safety and sustainabilitin production. Not only will sustainable
products probably be safe as well (Ex. Paints), but the way of planning and dealing with them also
has a lot of similarities. We can apply the principles of risk analysishansteps to reduce risk to
sustainability as well.

In our daily work, we can do small, but important things to reduce our impact on the environment.
Some examples:

Use of energy

The best way to reduce energy use is to switch off lights and equipment niitein use. This sounds
obvious, but you can gain a lot with just paying some attention to these simple things. Using work
lights instead of performance lights will for example reduce the energy consumption by half.

Use of consumables and materials

We wse a lot of consumables, for some of them we can find alternatives, others can be recycled.
Some examples:

9 Tapeor scotch can be replaced by durable alternatives. They do not only reduce tape
consumption but keep the cables clean too.
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9 Batteriescan be r@laced with reloadable
alternatives

9 Colour gelsan be recycled, since most companie
will take them back if you ask.

9 Papercan be recycled or digital paperwork can be
introduced.

Selective disposal

Waste can be disposed of selectively, in this way thedoz
materials can be recycled in a safe and responsible w
Batteries, paint and spray cans are typical examples,
also vinyl tape can be recycled if it is disposed or

separately. Fig.2.3.a-Accu

Transport

Organising and planning transport can reduce traffic. Simpl@ngements like driving together can
half the amount of km driven. These are just simple examples. With a bit of awareness for the
environment, you can do a lot and motivate other people to do the same.

Terms ad definitions

What you need to remember

1 sustainability

How to make sustainability part if your job. reusable
Reduce, rause, recycle and selective disposal recyclable
Use of energy, consumables and materials reduce

selective disposal

limited resources

=A =4 =4 =4 =2
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Rehearsal questions

02.03.01: True/False
1 Planning is the biggest means to be sustainable in performing arts.
02.03.02: True/False

9 The principles of risk analysis and the steps to reduce risk can be used for sustainability.
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2.4 Safety Legislation

At the end of this block, you:

understand the different types of safety documents and their impact.

are able to identify the applicable legislation.

The way we deal with Health, Safety and Sustainakidgues is
reflected in theEuropean directives, guidelines and standarda )
this way the European Union wants to guarantee that we can w
in the same safe circumstances in different countries.

The European Directivesset out minimum requirements and
fundamental principles, such as the principle of prevention and |
assessment, as well as the responsibilities of employers
employees. A series dduropean guidelinegaims to facilitate the
implementation of European directives as well &siropean
standards which are adopted by European standardisatis
organizations.

—_—

Member Statestranslate the directives and standards in theFig_2_4.aReader

legislation and standardisation systems. They are free to ad

stricter rules for the protection of workers when transpugi EU directives into national law.
Therefore, legal requirements in the field of safety and health at work can vary across EU Member
States.

Operational Safety and Health (OSH) "Framework Directive" (89/391/EEC)

The most important is the directive Ocatmnal Safety and Health, the "Framework Directive"
(89/391/EEC). This directive describes the general principles of prevention and dealing with health
and safety issues.

The Framework Directive also contains badiigations for employers and workerdNevertheless,
the workers' obligations shall not affect the principle of the responsibility of the employer.
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The general principles of prevention listed in the directive
are the following:

1 avoiding risks
evaluating the risks

combating the risks at soce

adapting to technical progress

€<«

€<«

<<l
@

1
1
9 adapting the work to the individual
1
1

replacing the dangerous by the noor the less
dangerous

=

developing a coherent overall prevention policy

1 prioritizing collective protective measures (over

individual protective meases) Fig.2.4b-b-Documenting

9 giving appropriate instructions to the workers
¢tKS SYLX 28SNBRQ YR ¢g2N]JSNERU 206fA3FdA2ya I NB R

It is the employer's obligation to ensure the safety and health of workers in every aspect related to
work and he may not impose financiebsts to the workers to achieve this aim. Alike, where an
employer enlists competent external services or persons, this shall not discharge him from his
responsibilities in this area.

The detailed description of the workers' and employers' obligatiomsbeafound in01.03 Your rights
and obligations

Other directives

Where the framework directive deals with the whole of Health and Safety issues, derived directives
deal withspecific issuesThese directives concretise the framework in specifiegashere there is a
need for harmonisation of actions.

The directives that influence our sector most are:
Exposure to physical hazards:
9 Directive 2003/10/EG noise
Workplaces, equipment, signs, personal protective equipment:
Directive 2009/104/EG use of work equipment
Directive 92/58/EECsafety and/or health signs

Directive 89/656/EE€use of personal protective equipment

=A =/ =4 =4

Directive 89/654/EE€workplace requirements
Provisions on workload, ergonomic and psychosocial risks:

9 Directive 90/269/EE€manual handling of loads
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Guidelines

Guidelines are noinding documentshelping to complywith the directives. They collect good
practice and interpretation in concrete contexts.

C2NJ SEI YLX § i KS NEndingaguide to godeh prastiterftieSapplicat®ryof Directive

2003/10/EC of the European Parliament and of the Council on the minimum safety and health
NEBIljdzZA NBYSyida NBIIFINRAYI GKS SELR&AINBE 2F 62N] SNA
I KFLIGISNI yI G¢KYYSdeailA @ SIOYIR NG G I FRA YR TFdzA Ry OS 2
sound in our specific case.

Related documents

Within the EU there are also directives dealing wither issues that influence Health, Safety and
Sustainability indirectly. For example, thelirectives on bringing equipment on the market will
regulate what requirements have to be fulfilled, how the supplier needs to document the use, etc.

Following directives have a direct impact on our sector:

9 Directive 2001/95 E€product safety

9 Directive2006/95/EG electrical equipment

9 Directive 2006/42/EC€new machinery directive

9 Directive 89/686/EEECpersonal protective equipment

Standards

Harmonised standards, or standards for short make the directives concrete for a specific sector or
type of equpment. The standards help manufacturers to build equipment that meets the essential
requirements of products established by the directives. If the equipment meets the standard, it can
be used in all EU countries. Member States must accept the free moverhsath products.

I WKIFNXY2yAaSR aidl yRFENRQ A &European $thngaRls dtdunisiatirg LIJG SR 6
European Committee for Standardization (CEN), European Committee for Electrotechnical
Standardization (CENELEC) and European Telecommumsc&tandards Institute (ETSI).

Most countries will translate the harmonized standard in their own standardization system. In reality,

they keep the same content and number and add it to their own system. For example the NEN EN
13772, DIN EN 13772 and B$ B3772 are exactly theame standardss the European EN 13772.
{GFYyRIFNRE INB y2G t83AattdA2y YR SOSNE YI ydFl O
follow them, they have to prove they meet the European legislation.
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When legislation @es not provide the solution
Alternative or substitute measures in case we cannot follow the legislation

1 We can look at what theesult should be, what the legislator has meant
1 We can take othemeasureshat have the same result.
For example:
 Openfire2y adGlk3a3S A& FT2NDBARRSY>I (GKS NBlFazy Aa oS
1 We can organize ourselves so that the result is the same level of safety.

Local legislation and rules

On top of national and EU legislation, somoeal administrations fire departmentsor insurance
companies can impose stricter rules. Most performance spaces will have house rules and house
procedures, too. Inform yourself about this before you start working.

Safety vs liability

Employers and safety responsibles stress the importarictocumenting safety The reason for this

is that they want to cover themselves and their organisation in case something happens. When
something happens, an investigation will search for whitalde. At that moment you need to be

able to prove all the etions that have been conducted in the safety process. So documenting your

own actions properly is also in your interest. It proves that you have done what you were supposed

G2 F2NJ 82dzNJ FyR @2dzNJ O2ff St 3dzS4Q & lcanfial eeptace. dzi 6 S
safe work.

Terms and definitions
What you need toeémember q directive
9 The principles behind the Operational Safety T guideline
and Health (OSH) "Framework Directive"
9 good practice
The difference between directives, guidelines
and standards f harmonized standard
1 legislation
1 liability
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Rehearsal questions

02.04.01: True/False
1 A country can put less strict rules in their legislation than the European directives.
02.04.02: If a national standard contains EN in its name, this means

a) the standard is in English.
b) the standard is a European standard.
c) the standard is a local, regional or national standard.

02.04.03: True/False
1 The way you deal with health and safety in your country is derived from the OSH.
02.04.04: True/False

1 A European guideline is not binding, ither words, you don't have to follow it.
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2.5 Danger signs

At the endof this block, you:

recognise the danger symbols.

Danger signs indicate dangerous substances or situations. They are put on doors, work places,
equipment or packaging of products. They help you to identify these riskful situations or products.

The sjns areyellow triangles with a black border and a black drawing
General danger
This sign indicatesraon-specified danger

" Ico.2.5.1 general danger

Electricity danger

This sign indicates danger for electricity. It means there are (toucha
electrical connections present.The sign is mostly combined with a
indication of the tension.

Hanging loads

‘Ico.2.5.2 electricity dange

This sign indicates danger for hanging or suspended loads. This can
exampletrusses or fly bars '

. . Ico.2.53 hanging loads
Forklift and transport vehicles

This sign indicates danger of mayiforklifts or transport vehicles. It mean:
you have to take care to not be run over when walking.

Ico.2.5.4 forklift and
transport vehicles

Laser beam E
This sign indicates harmful laser beams are present.

Ico.2.5.5 laser beam
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Optical radiation

This sign indicates danger for optical radiation. This can dle-ihiensity
bulbs, for example.

>

Ico.2.5.6 optical radiation

Toxic

This sign indicates the presence of toxic material.

>

lco. 2.5.7 toxic

Corrosive

This sign indicates the presence of corrosive material.

)/

IQ_

Ico.2.5.8 corrosive

Flammable

This sign indicates the presence of flammable material.

>

Ico.2.5.9 flammable

Oxidiser

This sign indicates the presence of oxidising material.

Ico.2.5.10 oxidiser

Explosion danger

This sign indicates the presence of explosive material.

Ico.2.5.11 explosion danger
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Markings

Aside from the danger signs, sometimes black and yellow tape is used as w
mark paths that need to be kept free or to markstairs. In lowlevel lighting
situations, stairs can also be marked wittmosphorescent tapgglow in the dark).

. d

Pic.2.5.1 black and yellow tape

Toclose off areasoften red and white ribbon is used.

Pic.2.5.2 Red and white ribbol

Terms and dfinitions

What you need to remember

9 general danger

9 Danger signs indicate dangerous substance!
or situations The signs are yellow triangles
with a black border and a black drawing.

electricity danger

hanging loads

= =4 =

forklift and transport
vehicles

laser beam
optical radiation
toxic

corrosive
flammable

oxidiser

= =4 4 -4 -4 -a -

explosion danger
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Rehearsal questions

02.05.01: Match the signsith where you find them

1. stage

2. pyrotechnics
3. laser

4, electric cabinet

02.05.02: This sign means:

a) oxidising
b) flammable
c) explosive

02.05.03: This sign can be found on

a) pyrotechnics
b) spotlights
c) electrical drills
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2.6 Prohibition signs

At the end of this block, you:

recognise the prohibition symbols.

Prohibition sgns indicate forbidden behaviour likely to cause a risk to health or safety. They show
only what or who is forbidden. The signs are put on doors, work places, equipment or packaging of
products. The signs arerad circular band with diagonal cross bar amwhite background The

black symbol within the circle indicates the forbidden action.

General prohibition

This sign indicates a general prohibition. It will be combined with text or ot
information.

Ico.2.6.1 general prohibiion
No smoking

This sign indicates a smoking prahidmn.

Ico.2.6.2 No smoking

No open fire

This sign indicates a prohibition for open fire and smoking.

'1c0.2.63No open fire

Do not extinguish with water

This sign indicates a prohibition to extinguish something with water.

Ico.2.6.4 Do not
extinguish with wate!
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Do not use elevator when fire

This sign indicates aghibition to use the elevator in case of fire.

No heavy loads

This sign indicates storing heavy loads is not allowed.

No forklift

No obstructions

This sign indicatet® keep the area free of obstacles.

What you need to remember

9 Prohibition signs indicate forbiddebehaviour. The
signs are a red circular band with diagonal cross |
on a white background. The black symbol within t
circle indicates the forbidden action.
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Ico.2.6.5 Do not use
elevator when fire

®

Ic0.2.6.6 No heavy loads

This sign indicates no forklifts and other industrial vehicles are allowed. @

Ico.2.6.7 No forklift

®

Ico.2.6.8 No obstructions

Terms and definitions

91 general prohibition
1 no smdking

1 no open fire
1

do not extinguish with
water

I do not use elevator
when fire

1 no heavy loads
1 no forklift

 no obstructions
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Rehearsal questions

02.06.01: This sign means

a) Do not put equipment on hatch
b) Do not put heavy loads on floor
¢) Do not push emergency button

02.06.02: Match

1. Do not use elevator
2. Do not extinguish with water
3. No whicles allowed

m

02.06.03: This sign means

a) Do not light cigarettes
b) Do not use open fire
c) Do not extinguish with water
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3 Work ergonomically
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TO WORK ERGONOMIGAYOUMUST:

Apply ergonomic principles in the organization of the workplace andadehile manually handling
equipment and materials.

This means you master following skills:
9 Identifies ergonomic risks
1 Organises workplace ergonomically

1 Applies the ergonomic principles and methods while lifting, carrying or moving heavy or
unpractical loas

1 Uses the right equipment when lifting, carrying or moving heavy objects

9 Asks for help for tasks they can't carry out on their own

1 Communicates with colleagues while lifting, carrying or moving objects
You master following knowledge:

1 Risks as result of amual handling

1 Ergonomic methods

1 Equipment for lifting, carrying or moving
You have following attitudes:

1 Awareness of long term impact on personal health
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When working on stage with tight deadlines, lots of equipment, machjraarg heavy materials, it is
important to always think about your body and health. It is easy to lift something that is a little bit
too heavy now to save time. At this moment, it is a solution, but doing this a lot can cause a health
risk on the long term. This is only one examplemainy things that can happen when working on
stage. Of course this also applies to transporting materials, lifting, manual handling and using electric
equipment.

Ergonomicgleals with the relation between body and work environment. In other words, howelo w
organise our work and workspace, how do we use our body and how does this combination affect
our health and safety.

Ergonomics has a secondary effect ape~
from protecting health and improving the
work environment. It will also improve the
efficiencyof the work process. This is a nic
extra and a stimulant to apply the
guidelines for ergonomic work.

Ergonomics focuses ofong-term health
risks These are risks that do not cause ¢
immediate effect or accident, but caus:
damage that occurs only aftea while.
Typical injuries are spinal injuries or lo
back pain. These injuries do not occur c..
the moment the damage is done, py9-2-6a-a-Stag-on-back
(sometimes years) later.

Ergonomics includes more than lifting and handling objects or the arrangement of the workplace. It
also includesstress factorsas a result of the work environment. These stress factors cause-short
term as well as longerm effects.

Identify ergonomic risks
Identifying and assessing ergonomic risks is a continuous process that is done on several levels.

Before you lift something, you need to ass#ss objectyou want to move. Some questions can help
with this assessment:

How much does it weigh? ﬁ @
s it easy to handle? /

1
1
1 What would be the best way to lift it? OBST“LES m
1

s NF.ED HELP

1 Are there any obstacles in the way? Fig.2.6-b-Questions

Can tools be used to make it easier to
handle?

1 Can I handle it alone or do | need help?

1 Where does it have to go?

This list reflects the questions most people will ask themselves unknowingly when they need to move
an object. Becoming more aware of these questiailshelp you find the best solution.
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A less direct form of assessment concerns the way you (and your taa@aiseyourself and your
environment. Questions here can be:

1 Where do we put flight cases when they come in?
1 What is the best order to load amload?

1 What do we need to tackle the work more comfortably?
1 Where do we put control desks?

1 How do we limit stress factors?

Some assessment needs to be done in advance, during the designing/planning phase of the
production. This is mostly out of our readht we can help by giving feedback and proposing
improvements. Designers and productiplannerscan ask themselves some questions, too:

1 Are the objects easy to handle/manipulate?
Do they have handgrips on a proper height?
What is the weight of each objet

1

1

9 How will the equipment be packed?

9 Can flight cases be placed in reach of where the content is needed?
1

Can we avoid lifting of content or objects?
1 Can we develop dollies or chariots to improve handling?

Venuescan look at the entrance way and the roadvibere equipment needs to go. Some questions
can be:

Can equipment be transported on wheels?

1

1 Are there slippery or bumpy surfaces?

9 Can the truck floor be on the same height as the loading dock?
1

Is there equipment or provisions to move equipment to diffi¢alreach places like mixing
booths?

The answers to all these questions are the first step tn
improve the orgargation of the workspace, to choose
the right method or to find the right equipment.

Organise Space

In traditiond work environments, the orgasation of the

workspace is done in advance by engineers.

performing arts or events, we (partly) develop our ow
(temporary) environment. We start from an empty spac
and organise it. We build a temporary warehouse,
temporary office, a temporary cordl booth, etc. This
has the advantage that we can adapt it to the be
ergonomic standards, but we need to think about them

Fig.2.6-c-Magician
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Organsing the stage starts with unloading the truck. If we bring in equipment, cables, scenery, etc.
and we put them directly othe spot where they are needed, we can avoid a lot of moving and
lifting. If weorganiseour cases in such a way that we can easily take what we need and if the cases
are placed close to where we need the content, we can avoid a lot of walking and moving.

In some cases, all lifting or unpacking can be avoided. A roller frame for a mixing desk brings the desk
on the right level without any lifting. Putting hoists in their case under the hoisting point, allows
them to lift themselves. Multtables can remairolled up in a case and be placed under the position
where they will be needed. This way, they can unroll themselves. All of these examples improve
efficiency.

Duringsetup, we will organise several workstations. Some thoughts on how we can improve these:

1 When we need to provide working tables or operating booths, we can choose the right
height of the work surface and use the proper chairs.

1 We can provide enough space to move. When using flight cases as tables for example, leg
space can be a problem.

We @n avoid workstations being used as passageways.
We can protect against accidental activation of equipment or controls.

We can ensure the technician, prop master, etc. has all he needs within reach.

=A =4 =4 =4

We can make sure the operator has a good position, fsdmere he can see what has to be
operatedbut also do theoperatingitself, without moving or turning.

Behave

Organizing the space only improves one part of the ergonomic system. The other part is you, or more
specifically, how you behave. You have to tegractise and use proper lifting techniques. And you
have to organise your work in an ergonomic way.

Manual handling techniques

The best way to lift or handle objects manually isatwmid it when possible. If there is another way,
by using equipment, tds or methods, use these. Doing so will keep your body ready for the
Y2YSyiGa e2dz OFLyQl FF@2AR Yl ydzf KFyRfAy3Iod

A secondpiece ofadvice is tdake care of your bodyWarm up your body before you start. Just like
athletes we need our muscles to be warmed hgfore we start. It only takes a couple of minutes.
Some simple exercises can protect your muscles against serious injuries.

There are a lot of different situations in which we lift, pull or push. Each of them needs a specific
lifting approach. But therare some basic principles that apply to all situations:

1 Use your legsnot your back. Lifting with your knees and a straight back is a lot safer.

1 Keep the weighas close as possible to your gravity poinfour backbone can bear the
maximum load this way.

1 Balance the loadThere is a lot less stress on your back if you carry half of the weight in each
hand.

1 Keep youback in a straight lineavoid movements that twist your spine.
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1 Avoid or limitdynamic forces These increase the forces on your body.
1 Askhelp if an object is too heavy or unpractical to lift on your own.

1 Communicatewith your colleagues when lifting together. This avoids that one person
suddenly carries all the weight.

1 Use the righshoes they will minimize shocks on your body.
1 Practise and se propersitting positions.

¢ KS RA'-F'-FSNJ@)/(] f)\?(lf\)fEIZ LJdzt £ Ay 3 |-yﬁe LJdza KA y 3 YSiK2
You need to train and maintain them.

A lastpiece ofadvice is to listen to your body, and {1 Y26 &2 dzNJ f A YA fodpdve, 2dz R2
yourself. No one gains from you lifting a huge weight once and being injured for the rest of your life.

Organise Work

¢ KSNB QaDutthy | 8 A 3 (i e |dgs ABISpayYfor what the head forgets® ¢ KA a A &
absolutely true on stage. If yourganise yourself well, you can limit the amount of walking to a
minimum. We already mentioned that the organization of the stage is an important factor. But you

can improve even further by organizing yourself.

Some examples will make this clear:

9 Using theright equipment will avoid lifting and handling.

91 Preparing your own workspace before starting will improve efficieWdyen everything is in
place, you work twice as fast.

9 Let your materials move with you. A spot rack on wheels can move with you wheimtjang
lights, reducing the time you walk and carry spotlights to a minimum.

Another important goal for your individual organization is limiting stress factors. Some examples:
1 Avoid testing sound and light at the same time.

1 Useanintercom to communicate. Ding set up, it avoids yelling and distracting other
people.

1 When using an intercom during performance, limit the information over the channel. This
avoids an information overload for operators.

9 Limit passing in critical places during the show.
1 Organise thdackstage for comfort, this reduces stress.

1 Know when to ask questions. Asking a question during intense activity creates stress. If it can
wait, find a good moment later.

Use Equipment and Tools

Using tools and equipment to move objects, avojidysical stresson the body. There is a wide
variety of tools and equipment available on the market. These are not always adapted to the specific
context and situation of performing arts or events. Because of thigcific toolshave been
developed over the year® facilitate our job. We have created an overview of the different tools
available and their use in the chapter "Equipment for lifting, carrying or moving".
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Of course, tools only help if you use them. Too often we see a strange Kemdrafss People hadle
something manually while a tool is available some steps away. Habits and laziness can be changed by
training and consistent use.

Using tools and equipment can createw risks Avoiding manual handling probably increases
pushing or pulling. The objecneed to be put on the tool or in the flight case. This means it is
essential to train how to use them in a proper way. Only then, we can have maximum impact on the
working conditions.

Propose Improvement

No situation is perfect. New issues will appedrew you are working. The best person to identify
them is the one who works within the situation. In some cases you will also see possible
improvements yourself.

It is part of your job to give feedback to the person responsible for the production. Doingilso
improve the situation in the future.

Terms and definitions

1 ergonomics
ergonomic risk
ergonomic principles
longterm health risk
stress factor

manual handling methods

=A =4 =/ =4 =4 =4

lifting methods
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3.1 Risks as result of manual handling

At the end of thisblock, you

know the physical risks as a result of manual handling.

Risks as result of manual handling and workplace organization

It is important to realise that theveight of objects andhe way we handle themare not the only

causes of danmge, but that thefrequency and repetitivenesof the work can harm us as well.
Handling hundreds of small items can cause as much damage as one heavy weight. The act of
handling objects in a working environment can cause different types of damage to tienhloody.

We look into tree main categories: Shéerm damage, chronic damage and streskated damage.
An example of the different types can be illustrated as follows:

1 Shortterm damage you hurt your muscles lifting motors in flight cases in a truek ithtoo
high.

1 Chronic damageback problems due to lifting motors in the truck every day, for instance
when working in the warehouse of a rental company.

1 Stress related issuedpack problems due moving motors every day while having too little
time.

We donot take into account the damage to the working environment or objects used. Dropping or
breaking stuff is a secondary effect in most cases. This is important in the whole of a safe
environment, but not in this specific chapter.

Shortterm damage

Shortterm damageo the body is damage that can leasily related to a specific caus&he damage

can be acute, like a muscle tear or an inguinal hernia from lifting heavy weights or an ankle sprain
from slipping or falling. The damage can also be delayed. Eg6Q i 2 OOdzNJ RANB OGf &
there is a clear relation: a local muscle fatigue with pain sensation; a general fatigue or reduced
coordination of movements are typical examples. With the right treatment the damage will go away.

Chronic damage

Fa chronic damage, it is mordifficult to relate the damage to a concrete caus&@he damage is
mostly a result of long time exposure. It is wear and tear, damage that comes by (mis)using and
overloading specific elements of the body over the years. Thasaot only the weight of the loads

or the way of manipulating is important, but also the frequency of the actions. Lifting one heavy 3
phase cable or muktable can seem like a risk, but in reality lifting a smaller 16 A cable 50 times can
be a largerisk if not done properly.
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Often, the damage (pain) it noticed on the spof but later. For example when body is relaxed.

This is the typical technicians holyday disease. Or the result, the pain, can be triggered by a small
insignificant movement thatis § EA NI 6 (Kl G oNR(® KE2OMOEEt QS E6 VO
your shoes in the dressing room before you ledaehome. Another typical example, that combines

020K LIKSYy2YSyl X Aa 3ISGidAy3a 2dzi 2F 6SR Ay GKS Y2N

In al these caseghe action that triggers the pain is not the cause of the damadéis cause lays
further back in time, sometimes spread over several years of misuse and overloading.

Construction of the spine

Bone structure of the spine with 7 cervical \estae, 12 thoracic vertebrae, 5 lumbar vertebrae, the
sacrum (5 fused cruciate vertebrae) and coccy& (@dimentary coccyx).

Chronic damage can occur on knees, hips or shoulders, " auas i
the most common and most complicated damage dods
theatre will be back ijuries. To understand these injuries

we need soméasic understanding of the constructioof o
the spinal column. Thi -

Vertebrae
cervicales

"~ Vertebra
The vertebral column, also called the backbone, is made S
of 33 vertebraethat are separated by spongy disks ar
classified into four distincareas. The cervical area consis
of seven bony parts in the neck. It is the smallest, as it ¢
has to carry about 5 kg. The thoracic spine consists
twelve bony parts in the back area. The lumbar spi _—
consists of five bony segments in the lower baoka. This L)
is the largest. It needs to carry the whole body weight,
also has to be very flexible and resist enormous forces.
final parts are the five sacral bones (fused into one bol
the sacrum) and four coccygeal bones (fused into ¢ LV

bone, thecoccyx). il
Basis

In between the vertebral bodies (the bones) are tt ossissaci

intervertebral disks They have two main functions: The

absorb shocks and they allow movement. The shocks ...

come from above, for example as a rfasult of I|f'F|ng, or froFr;f‘3 1 1The vertebral column

below, for exampleas a result of walking. Allowing enoug..

movement guarantees the needed flexibility of th

spine.

Vertebrae
thoracicae

Vertebrae
lumbales

Os sacrum

} Os coccygis

ANATOMY OF THE LUMBAR SPINE

The intervertebral disks are composed of two pari
You could compare them to a jelly donut. A toug| !
outer ring of fibrous tissue called the anulus fibros|
and an inside that is more gelatinous or so'
material, called the nucleus pulposus. When tt
pressure on the disks is lower than 80 kg (for mz
adults; when we lay down), they will absorb fluid
When the pressure is higher (sit or stand) the flui <
are released. This exchange of fluids is essential Pic.3.12 Anatomy of the lumbar spine
the condition of the disks (This means laying down
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permanently is as bad as standing the whole time). After laying down long, the disk becomes elastic
and hard. After standing up long the disk becomes sbifte ideal situation is in between, with
maximum elasticity.

The bones are connected to each other wittements and musclesThe spinal cord passes through
the holes in the vertebral bodies. The spinal cord is the main nerve canal that connects thevitinai
the body. From there spinal nerves go to the body.

What happens when we move?

In normal circumstanceswhen we stand up for example, the bodies of tf
spine are in a straight line. The disks support the forces on the spine ant
bodies equally. G b

This is the optimal situation. The disks can function as shock absorbers.

Pic. 3.13 optimal situation
for the spinal disk

When wecarry heavy loadswe will increase the forces on the disks. Tl
disks will be compressed. The fluid in the disks will be pressed out anc
disk becomes harder.

But as long they are in a straight line with the bodies, and the pressur
not to high, they will support and absorb the shocks. When released,
disks go back to their original position.

Pic03.1.4: situation for the
spinal disk with heavy load

When webend over, the spine needs to curve. The disk is now parased
on the front side. This creates an uneven load on the disks. This uneven
limits the shock absorbing capacity and can speed up the degeneratic
the disk.

A second effect is that the upper body weight needs compensation to k
in balance. fis compensation comes from the back muscles.

Pic3.15: situation for the
spinal disk bent over

Bending backwardwill create a similar effect on the disks. But there is
second effect. On the back of the spine, there are joints. Between th
joints there is cartilage to protect them. Bending backsgawill compress
the cartilage. The parts will rub over each other. This can create damag
this cartilage.

(OSOOSSMIAISAANT

When we twist our spine, the bodies need to rotate against each other. -
creates torsion in the disk. This torsion can speed up the occureismall
cracks and fissures in the disk.

Pic3.1.6: situation for the
spinal disk bending backwa
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A combination ofwisting and bendingwill cause a combination of the abowv:
factors. This occurs for example when you pick up something from the grc
on your left and put it on a table to your right.

The conbination of torsion and unevenly pressure of the disk, oft SSE==
combined with large forces is considered the highest risk for back damage

The table below shows the stress on the disks in different body positions.

Pic.3.1.7: situation for the
spinal disk with combination
of torsion and unevenly
pressure

185%

25% |

Dia.3.11 Sress on the disks in different body positions

Some mechanics

Of course, the impact will depend a lot on the forces that are impacting the spine. These forces are a
result of two elements. The first element is thetual weightof the objectcarried. A heavy object
will obviously create more force than a light one.

But the second element is much more important. Thigésplace of the object in relation with the
spine The closer the object is to the spine, the less force it will create c&vieexplain this with
simple mechanics.

Dia.3.1.2 balance

When we lift something, the downward force of the object@npensatedwith a downward force

FNRBY GKS 01 O1 YdzaOf Sad heggin8aS (g2 F2NOSa daol fl ycC
When we lift an object close to the spine, the distance betweengifaity point of the object and

the attachment point of the back muscle will be almost equal. This means that for lifting an object of

10 kg, there will be a force of the back sule reflecting 10 kg as well. The force on the spine will be
equal to a weight of 20 kg.
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10 kg | (100 kg

/110 kg™

Dia.3.13t ATl 2062800 ¢AGK | N¥Qa fSy3aik

When we lift the same object, but now i | N G& ({KSy H i R ecBmellohggréwhilg thed f 0
GF2NOS FN¥Yé¢ gAft adre GKS aryYSoeo ¢2 fATFTG GKS aly
need to be ten times as high. The force on the spine will increase with 450 %!

This effect becomes even larger when we bend ovéd® | OK &2 YSUKAYy3Id b20G 2yf @

become longer, we also need to take in account the weight of the upper body that increases the total
weight.

The above is the basic background for all manual handling and lifting techniques. Keeping the
weightsclose to the body will limit the force on the back muscles, the spine and especially the disks.

What can go wrong?

First of all, the vertebral disks alstegeneratein
normal circumstances by aging. After the 30th ye
the disks will show less fluidbsorption, and small

-2— Normal Disc

cracks and fissures. They will become less ela € & — — < Degenerative Disc
and will start thinning. They will have less carryil P |

capacity. X -=— Bulging Disc
Heavy forces, abuse and in some cases spel I

injuries speed up this process. Using the rig . q:-_0 -a— Herniated Disc
techniques and methods Wipostpone the effects g ' :

of degeneration. g =

-a— Thinning Disc

A secondary effect of the thinning of the disks :

increased wearing of the cartilage of the spin g 7 Disc Degeneration with
bodies. As the disks get thinner, the cartilage sta * 7 Osteophyte formation
rubbing and wears of. [

Pic.3.18: Vertebral disks degenerate

In some cases a disk can staniging out As the disk gets less strong and flatter, it will bulge out of
its normal proportions under compression. In the worst case, the disk gets in contact with the
nerves, which can be very painful.

When the disk bursts open and spills the jelly likedfthis can impact the spinal nerves. The jelly will
push on the nerves, which causes a continuous pain. We call hieisé.
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Acceptable weight limits

Based on the above knowledge, experts have developed limits to v
we can manipulate without risfor early chronic damage. We call thi
the NIOSH Lifting EquatiofNational Institute for Occupational Safet
and Health). It takes in account the following elements:

Horizontal location of the object in relation to the body

Vertical location of the objeah relation to the floor
Distance the object is moved vertically Dia. 3.14 acceptable loads 01
Asymmetry angle or twisting requirement

Frequency and duration of lifting activity

=A =4 =4 =4 4 =4

Coupling or quality of the worker grip on the object

A simplified, but easier to use, table shows gtable loads in different positions. This table does
not take frequency or grip into account, but it gives an indication of the limits.

Shoulder
& s height
e o
eigl 10kg
T T—— Elbow
Elbow Iigiit
height
15kg
Knuckle
Knuckle ;
height haight
10kg
Mid lowear Mid lower
leg height l2g height

5I-cg

Warmen Mean

Dia.3.15 acceptable loads 02

Stress

Apart from physical causes, theage indications that psychological causes can also be at the origin
of back problems in the workplace. These can be divided into two types. On the one hand there are
factors likemonotonous workor unhappinesswith the work situation. This can happen fxample

when working in storage, without ever seeing the result of the work place.

On the other hand, there arstress factors directly related to the work environmenThese factors
can be sensory or external.

Sensory stresor sensory overload is a resudf the amount of information that needs to be
processed. When too much information needs to be processed in a short time and there are
continuous deadlines, a person meets his limits. This can result in reduced visual acuity, slowing
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down, slower resporestimes or disorganised behaviour. It is clear that these effects will be a factor
in accidents.

External stressfactors A {1 S y2AaS8S> avy21Sz X OFly AyONBlI&S GKAA

The effects of stress are hard to measure and bound to the individual. But avoidinépamation
overflow, organizing the control booths to be able to focus and limiting external stress will improve
the health and safety anyway.

Terms and definitions

What you need to remember 1 shortterm damage

w Causes of damage are not only due to weight. 1 chronic damage
The frequency and repetitiveness of the work M vertebral column /
can do harm as well. There are three main backbone
categories:

intervertebral disk

Shortterm damage: can be easily related to a N )
NIOSH Lifting Equation

specific cause.

Chronic damagemore difficult to relate the acceptable weight limit

damage to a concrete cause, wear and tear of
the body.

stress

= =4 4 =9

Stressrelated damage: two types:

1 factors like monotonous work or unhappines
with the work situation.

2 stress factors directly related to the work
environment.

Thefunction of the spinal disks.

The relation of the impact on the spine and the
distance to the object.

The acceptable load limits.
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Rehearsal questions

03.01.01: True/False

1 A cause for damage to the body is only manual handling of weight

03.01.02: True/False

9 Chronic damage ixaused by stress.
03.01.03: True/False

9 Chronic damage can be a result after years of working.

03.01.04: TruéFalse

1 The intervertebral disks absorb shocks and they allow movement.
03.01.05: True/False

9 Torsion and uaven pressure of the disk, combined with large forces, will be absorbed well
without damage to the intervertebral disks.

03.01.06: True/False

9 Frequency and duration of lifting activity is not an element of the acceptable weight limits.

03.01.07: True/False

1 Monotonous work, unhappiness with the work situation, sensory stress, sensory overload
and external factors can all lead to stress.
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3.2 Ergonomical methods

Before you start, you should read the "risks as a result of manual handling" chapter

At the end of this block, you:

Are abk to apply the different ergonomic lifting, pulling and pushing techniques.

Ergonomic methodRS&a ONRA 6 S (KS gl & 6S ftAFIZ Y20S3I LlzAKXZ
the risks of manual handling like acute and chronic damage to our body. They are part of a larger
whole that ensures an ergonomic work environment. This environment includes the way work is
organised, the physical environment, and the tools we use to mouépeent.

It is important to realize that not only theveight and shapeof the load influences the risk for
damage, but also thérequency of the work. For example moving one heavy 3 phase cable or a
multi-cable can cause as much stress on your body asng®@ small schuko cables one by one. On
the other hand, peak loads can have impact too, even if the average daily load is within the limits.

Obstaclesbeing in your way when moving can also influence the impact on your body. Slipping
surfaces, rakes, bups, etc. influence the amount of force needed and therefore the physical impact
on the body. A stressful environment will have an influence too. As an individual worker, you have
limited impact on these situations, but you can take them into account whamning your workand

you can notify the person responsible for safety.

Activities that look harmless and relaxed can cause injuries to your body if the working environment
is not adapted. Sitting in a cramped operating position, the height differencesedatibn between
equipment you use, spinal rotation and torsion to oversee your work, and long repetitive
movements, like while using a mouse, can cause back, joint, or muscular damage.

This is equally true for not using the propeersonal protection eqipment (PPE) when working.
Using the right shoes will minimize shocks on your body, using proper gloves will ensure better

grip,...
Foresee and prepare

To avoid all misunderstandings, this is not about procedures, but atmumon senseapplied on

the spd. Foreseeing possible problems when the load is still in a stable position is better than
realizing half way that you have a problem while you are holding the load in a very uncomfortable
situation. We all know an example of getting stuck in the turn stfiaérway with a box that is slightly

too big.
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Sobefore you starf check the route.

= =4 =4 =4 4 -4 =4

Are all doors open?

Are door openings wide enough?

Are door openings high enough?

Are there stairs or slopes in the path?

Are there any obstacles in the way?

Is there enough room to pass and turn? (Measure this.)
Is there a place to rest halfway?

X

And considehow the load is best lifted or moved.

= =4 =4 =4 4 =4

1

Avoid

Do you know the weight? (Is it written on the load?)
Do you know where it has to be used on the stage?
Where is thdoad to be placed?

Do you need help?

Can you use tools?

What is the best way to lift?

X

The best way to lift is to avoid lifting. The best way to pull is
avoid pulling. Everything that can be moved without liftin
pushing or pulling the weighimproves the situation. This car
include the use of appropriate tools, but also the use of tippi
techniques. Whertipping, we leave the weight on the ground
and use the natural turning point of the object.

A typical example of this is tipping flightses. The case is liftec
on one side, but the weight stays mainly on the ground. To |
heavy flight cases back on their caster wheels, the wheels
be put inward. This changes the tipping point and avoids
sudden drop by the wheels turning when charg&bme flight
cases are made especially for tipping. Two wheels are i
location closer to the inside. (And it is written on the of the
flight case.)

Fig.3.2-a think before you start

#Z

Fig.3.2-b-Tippinga-flightcase

Tipping can also be used to get an objecta higherlevel surface In this case, you bring the objec
close to the levelled surface, for example a truck floor or a riser. The object is flipped towards the
surface edge and then lifted in such a way that it stays in contact with the surface edge and slides in.
This can only be done if the surface is stallgou tip in this way on a rolling case, there is a risk that
the case will move and the object will fall.
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The use of tools and equipment to lift, carry and move objects is another way of avoiding. These are
discussed in a separate chapter

Ergonomic méhods.

In the chapter below we describe different methods, principals and tips for vertical (lifting and
carrying) and horizontal (pulling and pushing) movement. Often a combination of these methods is
necessary to move a load in the most ergonomic way.

Keep the load close to your body

The load on your spine does not only depend on the weight of -
object you are lifting or carrying, but also on the distance between 1
gravity point of the object and your spine at waist height.

1 Keep the object closetyour bodyKeep the heaviest side of
the object next to your body.

1 If a close approach to the load is not possible, try to slide it
towards your body before attempting to lift it.

Balance the load Fig.3.2-c-closeto-the-body

Using both arms to lift, pull or push ensures a symmatticad on spine and shoulders. The load will
partly compensate, the gravity point stays in the centre and it is easier to keep the spine straight. We
do this automatically with heavy loads, but it is equally important with limited weights.

9 Divide the loadver two arms.
1 Use both arms to pull or push.

Stand in a stable way

Ensure you have a stable position before lifting. Keep your feet slightly apart (not wider than your
shoulders) with one leg slightly forward to help maintain balance (alongside tleiflalis on the
ground). Be prepared to move your feet during the lift to maintain a stable posture. Ensure you
always keep at least one foot flat on the floor.

Put your feet around the load .
@

When you put your feet around the load, the gravity point bé tload will
always be inside the support field of your fekt.this way, you will always o

stand stable.
Fig.3.2-d-feet
Use your legs

Keep your lower back in itsormal curved positionand use your
legsto lift. At the start of the lift, slight bending of the back, hif
and knees is preferable to fully flexing the back (stooping) or fi
Fft SEAYy3I GKS KALA FyR 1yS$Sa
further while lifting. This can happen if the legs begin to straighi
before starting to raise the load.

)

Fig.3.2--e-uselegs

Maintain thiscurve when lowering the load. You can hurt your ba
just as easy lowering a load as lifting it. If precise positioning of
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load is necessary, put it down first, then slide it into the desired position.

When pulling or pushing, the force will always tb@nsmitted to the floor by the legs. Ensure you
have optimal grip on the floor and bend your legs slightly to
make your body weight do the work.

Use extra support points ‘.

Using an extra support point, for example when lifting with ol
hand, minimizes thémpact on the spine. It also increases tr
support area and makes your posture more stable.

Alternatively, you can also use a support point for the load y
are lifting, minimizing the forces on your body.

Keep your back straight Fig.3.2-f-Slidethe-load

The natural posture ofhie back has three curves: hollow in the lower back, sphere between the
shoulder blades and hollow in the neck. In this posture, the back can optimally support the load
andthe intervertebral disks will wear out the least. A bddkndly lifestyle means it you try to

keep these natural curves as much

as possible throughout the day

also when lifting. PUSHING
WEIGHTS

PUSHING
HEIGH
WEIGHTS

When pushing, the body should b
in astraight line from the ankles to
the shoulders. The natural posture
of the back will then be preserved
The most powr can be delivered
with hands on shoulder height. Fo
light loads one can push at elbov
height and keep the back straight.

Fig.3.2-g-straight-backpush

While pulling, it is best to start with the SUTLING
face towards the loagvhile controlling ATRRST
and stabilizing the hollow curvature ir
the lower back. Once the load is i
motion you can turn around.

PULLING
WHEN WEIGHT
MOVES

Fig.3.2-h-straightbackpull
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Keep your head up

Keep the head up when handling. Look ahead, not down at
load, once it is held securely. This improves the right spinal sh

Fig.3.2i-headup
Avoid twisting or torsion

Avoid twsting the back or leaning sideways, especially wr

the back is bent. Shoulders should be kept level and facin

the same direction as the hipgurning by moving the feets : .
better than twisting the back and lifting at the same time. 1 ' [
encourage the mavement of the feet, the distance betweer - o
the start and the destination can be increased slightly. .

Fig.3.2j-avoidtwist

Torsion is also created when pulling or pushing with one hand or when you are not in line with the
object to pull or push. Pushing or pulling with both harichproves this situation.

Avoid or limit dynamic force

In general it is good to avoid dynamic forces. Catching a weight of 1 kg that is dropped from 1 m
height, can lead to a force on the body of over 15Mgving along with the direction of the object

when catching and then slowing down lowers the force. This means abrupt starts and stops have a
large influence to the risk for your body.

When pulling or pushing a loathke time to start or stop the loadFast acceleration or deceleration
multiplies theforces needed. It is better to start slowly and build up the speed over a couple of
seconds. Move smoothly. The load should not be jerked or snatched as this can make it harder to
keep it under control and can increase the risk of injury.

A second advantge is that with a slow start, you carse your own weightto help overcome the
inertia of the object. A fast start will mainly use the force from the arms or back, which are stressed
unnecessarily. In some cases, it is also useful to push with the wheketdéhe load.

Of course it is good to make some speed if you want to drive up a slope, here the inertia created by
weight and speed will help to limit the force needed to go up.
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Ask for help

52y Qi fAFAO 2N KIyRf S Y2 NBEBis didiferefice Odtwéenavisat pddpla dan &
lift and what they can safely lift. If an object is too heavy or unpractical to lift on your own, ask for
help. Local rules and risk assessment help identify the limits of what you can lift safely.

When working togther, it is extremely important to lift
and lowersynchronously You both need to lift the load
at the same time and put it back on the ground at tr
same time as well. Otherwise, you will work against ez
other and one of the persons will carry all theight. The
one that is on the lowest end will get the most weight 1
carry. That's why it is also recommendable that bo
colleagues havenore or less the same height ase tools
like lifting belts that ensure the load is divided equally.

It will be clar that a goodcommunicationis crucial when

lifting together, to ensure the synchronicity of the lift, 9> Balance

When pulling or pushing, the start and stop forces are much higher than the force needed to
continue the movement. When moving heavy weights, you cnaacolleague to assist the start and
stop.

Pushing is better than pulling

In general pushing is preferable to pulling. The body weight can be used more efficiently and there is
less stress on the shoulders. But on the other hand there are some digades to pushing. Your

sight of the way you are going is less and stopping is more difficult. For that reason, some tools are
developed for pulling, for example a pallet truck.

To spare your back, a goathrting positionis essential. Spreading your leggth one foot a step
forward, gives greater stability to pull or push. If both feet were close together, it would be easy to
fall over and you would not be able to use any force.

Specific issues and situations

After the more general guidelines about ergmic behaviour, we look into some specific issues that
occur in the performance and event sector:

One handed lifting

If you lift in front of your body, it is preferable to use both arms, but if you have to lift or pull at your
side, it is better to lift wth one hand and to avoid torsion of your body using your both hands.

Large, flat vertical loads

Carrying a high set is difficult. Not only do you need to coordinate with your colleague, you also need
to keep the set stable and straight up and you need ealistance between your body and the set to
walk and avoid hurting your legs.

The best way to lift is to stand in front of the side of the set. Ensure that you and your colleague take
the set in the same way, the same hand on the same side. Lift withame dnd push the set slightly
away from your body bynaking a trianglewith your arms and the seflhis way you can walk freely

and keep the set in balance.
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For longer distances, you can avoid having to walk backwards the whole way, by turning onde the se
is on the proper height and lift only with one hand.

Manipulating soft goods

Large soft goods like backdrops are heavy, but more importantly they don't have a stiff shape, but
are very flexible. When you lift them, their shape changes, they sag angastifyyon the ground. On

top of this, it is hard to get good grip. For short distances, it can be better to drag them. For long
distances, they should be rolled or folded tight to minimise the negative effects. Where possible,
tools should be used to caror move them.

Lifting from a container

hFGaSys 6S ySSR G2 GF1S SldALYSYyG 2dzi 2F F FfA3IAK
can't bend your knees, so you need to lift with your back. Try to stand as close as possible to the
object you needo lift out of the box and try to lean against the bdkis way you keep the object as

close to your body and minimise the stress on your spine. If the objects are not too heavy and easy to

grab, you can lift with one hand and use a support point farryather hand. For heavy object you

can use tools or ask for help.

Loading counter weights

Loading counter weights for a fly bar system is a difficult action. You need to lift the weight away
from your body and you have to pass the anchor rod. Try to aeosibon when bringing the weights

to the anchor. Stand in front of the anchor and bring the weight to the anchor plate with two hands.
Let it rest when you change hand and pass the anchor rod. Put the weight in place with both hands.
Adapt the anchor helg when the stack becomes too high.

Something about pulling vertical ropes

There is not much information available about the impact of pulling vertical ropes, like hemp sets or
fly bar control ropes. The impact on the spine seems very limited as youssisaher than stress

the spine. But the impact on the shoulder muscles is considerable, especially when pulling a distant
rope (likethe back rope of a counter weight system).

Pushing and lowering flight cases on a ramp

Ramps are used regularly to loaddannload trucks or to bring equipment on temporary stages. A
rolling flight case on a ramp is per definition an unstable situation. No extra equipment should be put
on top of the case, to avoid sliding during the ride.

It helps to have a certain speed puish a flight case up a ramp. Be sure the way is free and there is
space in the truck or the place behind the ramp so you don't need to stop on the slope. Use your
body weight and keep your back straight when puslaagxplained earlier.

Lowering a flightase from a ramp is mainly breaking its speed, since it would roll off by itself. Be
sure the way behind you is free and push against the case, as if you would push it upwards.
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What you need to remember

Ergonomic methods describe the way we lift, mov:
LJdza K X
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risks of manual handling. Not only the weight and
shape of the load influgces the risk for damage,
but also the frequency of the work.

()

(V)
(0V]
(V)
(0V]
(V)
(V)
(0V]
(V)
(0V)
W
(V)
(0V]
(V)
(0V)

Solutions:

Foresee and prepare.

Avoid or limit dynamic force.
Ask for help.

Apply the ergonomic methods.
Keep the load close to your body.
Balance the load.

Stand in a stable way.

Put your feetaround the load.
Use your legs.

Use extra support points.
Keep your back straight.

Keep your head up.

Avoid twisting or torsion.

Pushing is better than pulling.

ETTE Learners book

Terms and definitions

1 ergonomic methods
tipping
gravity point
intervertebral disks
torsion
dynamic force

support point

=A =4 =4 4 a4 A -

personal protection
equipment (PPE)

=

counter weights
T fly bar system

T ramp
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Rehearsal questions

03.02.1 True/False

1 Next to weight and shipe, also the frequency of lifting or moving something can influence
the risk on ergonomical damage

03.02.2 True/False
9 Check your route whilanloading the truck.
03.02.3 True/False
1 Pulling and pushing can best be done with a straight back.
03.02.4 True/Blse
1 Pulling is better than pushing.
03-02-05 True/False

9 Breaking the speed of a flightcase is mainly what you do when unloading a flightcase from a
ramp.
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3.3 Equipment for lifting, carrying or moving

At the end of this block, you are aware of the proper use of the most common equipme

lifting, carrying and moving.

Equipment for lifting, carrying or moving

There are hunckds of different tools and types of equipment. They all sen@pecificpurpose.
Choosing the right tool is a challenge. But some basic thoughts can help to make the right choice.

1 Most tools are intended to make handling objects easier. But are theyealspto loa® It

R2SayQd YI1S aSyasS (42 KIFI@S | OKFNAR2(G GKFG Y2¢
damages your back. The best tools avoid loading: the load can be picked up or tipped on the
tool.

1 Ideally your object is your tool. Bylding wheelgo objects, no manipulation is needed. The
object rolls by itself.

1 Depending on the surface you are working on, ¢siee of the wheelgan differ. Large wheels
will put the objects higher éthe ground, but will start easier. Smaller wheels keep the
objectcloser to the ground.

1 When objects have to be carriedandlesneed to be placed in proper places. Ideally, there
are enough handles to carry an object with more than one person. The handles are placed so
that the object can be lifted in different dirégons. The handles have a comfortable lifting
height.

1 Handle pointsof dollies etc. are placed so that they can be mogasdilyand in a
comfortable position.

1 Most tools are made for apecific purposeusing them in another way can damage the tool,
the olject, or your back.
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Standard equipment and tools

There are a lot of tools and equipment available on the market. These are standardized things for
standard situations. In most cases they can also be helpful also in performing arts or event situations.

Dolly

A dolly is a small wooden or plastic board with four whet
under it. Some dollies have two fixed and two cast
wheels. They do not always have brakes. We can put bc
or other objects on a dolly and move them around. Lar¢
objects can be tippd back to allow you to put the boarc
with its wheels under the object. After that, the wholc Pic.3.32 Dolly 01
combination is tipped back over to land it on the wheels.
this way, no lifting is needed to put the object on the doll
When loaded, the object is pushed to ome the
combination. The friction on the surface of the dolly w
make it move along. If needed, the dolly can be strapped
the object.

Pic.3.3.1Dolly 02

Check!

1 You have to be careful for high objects. The wheels are rather close together, so the gravity
point can moveoutside the ground surface easily when pushing high on the object, causing
the whole to tip. Larger objects can be put on several dollies.

1 When the wheels get stuck, the combination can tip or the object can slide off the dolly.

Hand trolley

A hand trollgy is a metal plate (tongue) on a frame with two wheels and handles
move your load around. Sometimes these trolleys have 3 wheels on each si
climb stairs. Some of these trolleys can easily be folded to carry and transport tl
A hand trolley is uskto move heavy, box shaped objects that can be stacked.
tongue is put under the box. Then the trolley is flipped on the wheels till the gra
point is exactly over the wheels. In this way, the only force needed is the force
horizontal movement.

Check!

1 The tongue of the hand trolley can penetrate cardboard boxes.

1 Stacked boxes can slide to the side, especially when crossing obstacPic.3.33 Hand Trolle
like doorsteps.

1 When turned upright again, stacked boxes can be unstable.

1 All hand trolleys have a maximum lotdeey can carry. Hand trolleys that can be folded can
carry less weight.
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Platform trolley

A platform trolley is a platform, usually made from wood, in
metal framework with 4 wheels and a handlebar. The handlel
is used to push or pull the trolleground. Most platform trolleys
have two fixed and two castor wheels. Brakes are optional
platform trolley is an easy and stable tool to move more obje:
of different type and size around. When stacking boxes or obje
on the platform of the trolleyyou should use the brakes.

Check! Pic.3.34 Platform trolley

1 The disadvantage is that the objects still have to be placed on the floor (which is rather low).

1 When crossing a doorstep, or obstacles, the wheels can get stuck and the load can easily

slide off.

Table trolley

A tabletrolley consists of two, usually wooden, platforms in a me
framework with 4 wheels. Most table trolleys have two fixed and tv
castor wheels. Brakes are usually not available on a table trolley.
table trolley is easy to use for computers, controkkle, props, etc. A
table trolley has the advantage that objects are moweedable height

Pic.3.35 Table trolley
The trolley needs to be put it in a right position before you load it.

Check!

1 The disadvantage for the lower part is that the objects still have to be placededifotir
(which is rather low).

1 Bigger boxes do not fit well on the lower level and heavier boxes are hard to lift from there.

Panel trolley

A panel trolley is a metal transportation tool with a small ske p N
but a long wooden platform and a higher nag with handlebar, | '
specially made to transpottarge sheetsin an upright position.
The placement of the wheels makes turning with these lar |
sheets easy. A panel trolley usually has two fixed wheels in “
middle and two turning wheels at the ends faxsy steering. The | |
front and back wheels are placed slightly higher to overcol \ s
small bumps. A panel trolley is made specifically for moving le 0 "U
aKSSda 2F FtLa4G YFGSNRAFESE &ao0¢

the back are angled to ensure the shedtsysin place. When you

put it in position, the sheets can be flipped on the trolley and €52 5 55 panel Trolley
stick out both ways without limiting the steering of the trolley.
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Check!

1 When moving and/or turning, take care of the pieces that are sticking out.
1 Can swing ouith long pieces.

Pallet truck

A pallet truck is a metal transportation tool with forks the

have small wheels and a handlebar for steering that conta

a manual pump mechanism and bigger steering wheels.

pump mechanism is used to move the forksheigfrom the

ground. A pallet truck is used to liftallets with a (heavy)

load or other materials, prepared for lifting from the groun

and to move them around. An example of a standardiz

version of pallets are euro pallets. They fit in trucks, racp;. 3 37 pajiet truck

etc. Because of this, they fit in all kind of standardizeu

logistical systems. The forks of the truck are rolled under the pallet. Once in place, the forks can be
lifted by pumping the handle of the pumpechanism and lowered by releasing the pressure. Once
the pallet is off the ground, it can be moved around. The advantage of this method is that you only
need one set of "wheels" to move a lot of different equipment. The advantage of pallets is that they
are designed to be lifted. Another advantage is thiatfpf SGa KI @S y2 6KSStad hyc
move. Some organizations use pallets instead of different types of dollies and carriages. Sometimes,
even sets or set wagons have pallet truck supports to move them.

Check!
1 A pallet truck has rather small walks, which makes it hard to cross obstacles like doorsteps.
1 Most pallets can only be lifted in one direction.
1 Crossing cables with a heavy load can damage cables.
1

There is an ergonomic risk when pulling a pallet truck.

Lifting straps

Lifting straps ardlexible strapswith a loop at both endshat are

used to get a better grip when lifting heavy or hard to hanc
objects. The straps help to get grip and keep the weight closer to
body. If needed, you can run the straps over the shoulders to ge:
optimal force division on the body. Pic.3.38 Lifting Straps

Check!

91 Be careful to not lift weights that are too heavy, but look as if they can be easier lifted with
straps.

9 Be sure the straps can't slide of the load, especially when used on a slope.
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Specific equipment for thetie

Theatre and event people are creative in adapting their equipment and tools for a more ergonomic
use. Belowis a list of typical examples, but of course, keeping your eyes open and learning from
colleagues will make you find even more of them.

Pianodolly

A piano dolly is a small chariot with three wheels dividing the weight «
piano leg and making it easier to move the piano. As piano leg wheels &
damage the floor, the piano dolly is used to move grand pianos on st .
It is one of the oldest exaples of a tool that is still in use. The piar
dollies are putunder the small leg wheel®f the piano and ensure it ¢
moves smoothly. The wheels fit into the hole in the middle, so the piz' .
can be pushed without falling off the dollies. As the differeirc&eight Pic.3.39 Piano Dolly
between the position on wheels and on dollies is small, in most cases the

dollies can stay under the piano during use.

If the piano needs to be moved for a larger distance, specific transport dollies exist. Some of them
even have caterpillar whégto climb the stairs. Or the piano is packed in a flight case, with specific
openings to be able to mount the legs before unpacking the piano.

Check!

1 Avoid rough movement with a piano on dollies, as this distunes the piano.
Control desk tipper

A contrd desk tipper or a roller frame is a metal frame with a curv
side to turn control desks directly in the right position. A control de
tipper is mostly used foanalogue sound control desksrhe desks are
moved on their side and would have to be flippead lifted on a table to
be able to use them. The roller frame is clicked under the desk ir

dzLINRA IKG LR aAbGA2Yyd® ¢KSYy GKS FNIY 3
Check!
{ Take care that the tipper is well attached to the flight case. Pic.3.3.10 Control desk tipper

Counter weight tables

Counter weight tables are headuty tables made of a
wooden platform in a heawgluty steel frame with heawvy
duty wheels, especially made for heavy weights. Cou
weights used to be stored on the stage floor or the floor
the loading bridges. The Idar had to bend to take the
weights and twist his spine to move them over to t
anchor. Counter weight tables bring the weights at t
same height as the counterweight anchordhis limits < —
bending of the back while twisting. The table is positionpic.3.311 Counter WElght table
far enough from the anchor to ensure you move with your

feet instead of twisting your spine.

3-87 ETTE Learners book v 01.01.ENALEA



Check!

1 Be aware of the ergonomic risk when loading or unloading the table.

Flight cases

A flight case is a solid container, made from wooden panels joined with alumipiofiles. Most
flight cases have two fixed wheels and two castor wheels. Sometimes the wheels are equipped with
brakes.

The cases are specifically built to protect and transport performance equipment. Sometimes flight
cases are custom made, for examfile a control desk or a chain host.

Flight cases can be equipped witlheelsfor easy moving antlandlesfor easy handling. Ideally, the
cases have a low gravity point, to avoid unwanted tipping. Preferably, the cases are made in
standardized sizes foragy storing and stacking. A good flight case is a smart combination of a box
for protection with the necessary wheels and handles for moving and a smart division or structure on
the inside. They minimize lifting and support ergonomic work, because thegasily be moved
around during the set up.

Check!

1 Check the weight, even if it is written on the case. It is easy to load a flight case full of cables,
but it will be too heavy to lift.

Some examples

Flight cases with divisions

Flight cases with divisisrare made with wooden plates that can b gzg >
taken out. This is done to work more efficiently. The fact that e
type of cable (or other object) has its own division means that y
do not need to unload anything to get what you need. Less hand
and lifting limits back overload.

Pic.3.3.12 Flight cases with division
Electrical hoist cases

These cases are organized with a custom made part where the c
hoist fits in perfectly an@dne where there isspacefor the chain. The
chain is hung and the motor will lift itself out of the flight ea3he

same happens when lowering the hoist again, the flight case is
under the hoist that will lower itself in the case. In theory there is
manipulation of the motor necessary in normal use.

Check!

1 You always need to check if the chain isn't tedglp.
Pic.3.3.13 Electrical hoist cases
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Flight case work station

This flight case can be converted into a working station witl
table. All tools are organized in separate drawers and the ta
becomes the lid for transport. The table gives you a comforta
working position on the rght working height. The tools are
organized, so less lifting and manipulating is required.

Cable boxes Pic.3.3.14 Flight case work station
This example is more about the use, than the flight case itself. Cable boxes can be put under a truss
or fly bar without unloading the cable. Whenetltables are secured to the fly system, they will unroll
themselves when the truss or fly bar goes up. They will roll back in the box when the fly bar comes
down. So no manipulation of heavy (multi)cables is needed.

Chariot for risers

Traditionally, rises are moved flat (horizontal) on trolleys thaite

the same size as the risers. The disadvantage of this is that e (—\

riser has to be lifted to remove it from the dolly. More ergonom

chariots carry the risers vertically in a slight angle. These chal — &

are made so that the legs can be mounted when the riser is on U “

chariot. The riser is flipped to put it on his feet, so no lifting O

carrying is needed. To load the chariot, the movement is done
opposite way. The riser is flipped on the chariotddhen the legs
are removed.

Pic.3.3.15 Chariot for risers

Check!

1 When lifting the risers, don't pick them up at their legs.

Meat racks

Meat racks are metal constructions on wheels, made to store and m
spotlights. Meat racks can be used for spotlights with a clddome
racks havepermanent, but adjustable, pipes to hang the spotlight
Some racks are tailor made for fewr sixbars. Sometimes the floor of
the rack can be used to put boxes on with accessories or cables.

The racks can be moved along during setup, so the manipul®f pic 3 316Meat racks
spotlights is minimized. The spot goes from the rack to the suspension
system in one move.

Six and fourbars are prewired bars that hold six or four spotlights. They can be stored as a whole.
These bars make manipulation easier and need lessgviEimen if the bars have to be manipulated
by two persons, the total stress on the body is reduced.

Check!

1 Meat racks are rathemarrowand have a high center of gravity, so if loaded wrong, they can
easily fall, especially when unloading them from a truck
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Dance carpet wagons

|

Dance carpet wagons are a metal constructic

on 4 wheels, specially developed to store ar
transport heavy rolls of dance carpet. Most ¢

the time, castor wheels are used for thes
wagons.

Some models also have the functionalityetase
the rolling and unrolling of the carpet.

Check!

1 Rolls of dance carpet are heavy and
difficult to manipulate.

91 The rolls have to be lifted (by definition) _
from the floor. Pic.3.3.17 Dance Carpet Wagon (Easyroller Showtex)

1 Rolling them properly can include a lot of bending of the back.

1 Once rolledthe carpet is sensitive to the pressure of its own weight and should be
supported.

Soft goods chariots

A metal frame with a bag made of cloth to store and move soft goods
all kinds of stage cloths. Soft goods chariots make it possible to take ¢
and move soft goods without touching the ground. The fly bars lower -
legs directly in the bag. Borders and backdrops are put in without fold —
The chariots minimize the handling of unpractical and weighty soft goc
while keeping them in good conditio

Pic.3.3.18 Soft goods chariot (Canv
Check! hamper Showtex)

1 Try to keep the top side of the legs on top to avoid manual handling.
Ramps

A ramp is a portable slope, made of metal, with edges on either side of
ramp that prevent things from accidentally wheeling off. Ramps are u
to bridge gaps or el differencesTK I G ¢l &% NRtf Ay:
need to be carried over obstacles. The surface of a ramp is made t 4
anti-slip so you have a good foot grip when pushing equipment on
ramp. Some ramps hook on a truck or loading platform. Theestdm

ramp is expressed in % (cm / meter) and is mostly limited to 30% (3(pic.3.319Ramp
per meter).

Check!

1 Always checkvhetherthe ramp is positioned well and cannot slip away.
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Permanent installations

Tools to improve the ergonomics do not only occur in tempgranovable appliances. They can also

be permanently installed in lauilding. Some examples are:

1 A rail with a chain hoist above the audience area to move heavy mixing desks in the front of

house mixing position.
9 A hoist to bring spotlights up the lightitgidges.

1 Loading docks with changeable heights and docking shelters

Nice to know

/,
Pic.3.3.20 Different types of scener =~

hooks, Ivo Kersmaekers s @

Transport handles and scenery hooks

The issue of lifting is not new. Tools have been developed over centuries to lift and manil
sets in an ergonomic way. These tools have one goal in common, providing a good gri
comfortable height.

The long hook provide a fixed lifting height, while providing grip. These can be used t
upstanding sets, possibly in combination with braces to guarantee stability.

The short hooks, also called "iron hands" can be used to move sheets, where it is not de
to have handles. The forks provide a good grip and their shape makes them grab the wod
can put them at any height, so they adapt to different persons.

Pic.3.321Boar

Pic.3.322 scenery hooks, Trattato d
Scenotecnicay Bruno Mello in 1960
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Terms and definitions
What you need to remember 1 dolly

Choosing the right tool for lifting, carrying or 1 hand trolley
moving is a challenge. Remember: 1 platform trolley
Adding wheels makes your object easy to T pallet truck
manipulate.

1 flight case
The size of the wheels does matter, this
depends of the surface. T meat rack
When carryng, handles must be properly T ramp
placed to move in an easy and comfortable 9 handle
way.

. 1 tongue

When carrying, there must be enough
handles.  maximum load
Using a tool in a wrong way can cause T pallet
damage to you, the object or the tool. 1 lifting strap
The most common equipment for lifting 1 piano dolly
carrying and moving

9 control desk tipper

91 Dolly
T riser
Hand trolley
9 dance carpet
Platform trolley
1 soft goods

Pallet truck

Flight case

1
1
91 Panel trolley
1
1
1

Meat rack

[ I—
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Rehearsal questions

03.03.01: The best way to move a flat scenery element is a

a) Trwolley
b) Panel trolley
c) Pallet truck

03.03.02: True/False

9 Lifting straps are used to lift heavy weights on a crane.
03.03.03: True/False

1 A motor hoist flight case can lift itself in a truck.
03.03.04: Meat racks are used to move

a) spotlights
b) sound equipment
c) dane carpet

03.03.05: Soft goods chariots are used to move

a) cables
b) drapes and curtains
c) goody bags

03.03.06: The safe angle to work with a ramp is

a) 45%
b) 30°
c) 30cm/m
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4 Use personal protection equipment
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TOUSE PERSONAL PROTECERQUIPMENYOU MUST

Assess theneed for personal protection equipment (PPES) according to training, instruction and
manuals. Inspect the equipment and use it consistently.

This means you master following skills:

Identifies / spots the risks for personal injury
Chooses the appropriate#Es according to the risks

1
1
1 Checks the PPEs before use
1

Uses safety shoes, hearing protection, gloves, hard hats etc. according to instructions and
regulations

1 Chooses a safe attachment point for the fall protection
9 Maintains and stores the PPEs
You masterdllowing knowledge:
i Body protection
1 Eye and face protection
9 Hearing protection
9 Breathing protection
9 Fall protection
1 Mandatory action signs
You have following attitudes:
1 Personal safety awareness

1 Awareness of long term impact on personal health

9 Non macho dftude
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Introduction

Statistics show that a lot ahjuries could have been preventedith the use of the right personal
protection. These accidents would not have caused personal suffering, work absence, financial loss,
etc. if Personal Protective Equipmtg PPE) had been used.

Personal Protective Equipment (PPE) is equipment used by the individealure the effectsof an

accident. This equipment do@$éOT prevent accidentsbut reduces the effect of accidents on the

human body. PPEs do NOT guaranteenament or total protection for the wearer. PPEs #ne last

line of protection against hazards, after we have taken structural or collective measures to prevent

I OOARSyilad 2KSy ¢S OlFlyQil FdzZfte StAYAYFrGS 2N 02y
The importaace of the use of PPEs is suppdriey EU "Framework Directive89/391/EEC) that

states the use of PPEs as one oftliéies2 ¥ |y SYLX 2SS LG ftAGSNIfte a
correct use of the personal protective equipment supplied to them axdftér use, return it to its

LINR LISNJ LX | OS &

Identify risks

The first thing you need to do is to identify the risk of an activity you are going to undertake. You

have to look for the risk of splinters, bruises, falling things, dust, (hot) particles daniag, a

extreme noise, splashngK SYA Ol f a3 X , 2dz OFly |taz2 dGFr1S Aydz2
G2NJAY3I Ayd 2Aff Al 0SS O02fRX K20dX 6SizZX Ly 02y O0f
especially your head, your hands and feet, and eyebkears.

In some situations or sectors, there are PPEs you always use, even though you did not spot any direct
risks. But you know the risk of something occurring is high, because dfigheisk areayou will

work in. This is why, when you go to work a stage, you automatically have to wear your safety
shoes. And when someone is working above you/on height, you wear a hard hat.

Choose proper equipment

Even when the PPEs are supposed to be provided by \ ‘,
employer, you have to check if they are ridbt the job

you are going to do. RPE will only work properly if it
fits. If it does not fit properly, it will not improve the
safety or even cause new risks. So take your time

check if it suits the job and fits your body. ’

=

Fig.3.3.a Choosinghe-right-protection

Use equipment

Simply havig Personal Protective Equipment available is not enough. You hasetd No one else

can protect you with PPEs, using them is your responsibility. Be sure to know how and when to use
them. If you are in doubt, read the manual or ask for help. Do nowajourself to not use them for

220a GKIFG w2yfteée (1 1S dxcueSg YAydziSad 2N G2 FAYR 2

Some equipment will need some adjustment to fit perfectly and to protect you in the best possible
way.
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These actions should become part of normal work practice:

1 If you are going to work on or aroundstage, always wear safety shoes.

9 If there is asound checkwear earplugs.

1 If someone is working dneight, wear a hardhat.

9 If you areunloadinga truck of trusses, wear gloves, safety shoes and earplugs.

This shold become an automatism, just like you would use a flashlight in the dark.

Check equipment

Always check your equipment before using it. What you need to check depends on the type of
equipment. But in general, you look for damage, wear and tear, missing pad test the
functionality. The first time you use new equipment, this will take a bit longer and you should also
check the instructions, labels etc. But once you are used to it, checking it will take only a second.

If you seedamage or malfunctions report this to the safety responsible. When you think
improvements in comfort or quality could be made, provide feedback to the safety responsible as
well. This way, they can take your comments int
account when buying new equipment.

Some equipment needsegular specialist checks
The expiration date of the check will be marked ¢
the equipment. Some other equipment will have
limited life span, which will also be marked. If it
not checked or replaced in time, warn the safe
responsible.

Maintain equipment Fig-3.3b Check PPE

After use, the equipment needs to lmhecked, cleaned and storeproperly. Clean the equipment
gKSYy YySSRSR® LT &LISOATAO GUNBIGYSYyld Aa ySSRSR:
Dirty equipment can cause new hazards. Store the eq8ipfii | OO2NRAy 3 G2 GKS
guidelines. This ensures no damage can occur during storage or transport. Missing parts should be
reported, in order to be ready for the next job. Some PPEs have a limited life span. This should be

checked on a regulardse.

Terms and definitions
Do not repair PPEs yourself. This has to be done by

specialized person and checked for its safety functig 1 Personal Protective
afterwards. Equipment

collective measures
identify risks

wear and tear

=A =4 =/ =4

expiration date
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4.1 Body protection

At the end of this block, you know the standard personal body protection equipment.

Body protection (foot, hand, arm, leg, head,...) will prote
you against all kinds of external influenc8afety shoes will
reduce the impact of dropping heavy objects on yoors
or stepping on nails from below. Gloves will reduce tl
impact of getting youthands clamped between cases ani

stop splinters or rough objects from hurting your skin. -
hard hat wil reduce the impact of falling objects or bumpin

your head Working clothes will protect you against col
heat, burn injuries, or chemicals.

There is a large variety of risks that can be reduced by b
protection. Every one of these risks will demasplecific ,

. . . Fig.4.1.a Bodyprotection
properties of the personal protection equipment. Th
means the variety of shoes, gloves, hard hats and clothe
huge and choosing the right type (of equipment) is the filst
step to safety.

Different types, their properties and their use

Safey shoes

Safety shoes come in a variety of styles and properties, meeting the ni
for different uses and risks. The most important properties are:

9 Steel toe capsThese protect the toes of the wearer against
impact of falling or rolling objects. Pic.4.1.1 Safety shoe

1 Anti-perforation solesprotect against perforation of the shoe from below, for example when
stepping on a nail.

1 Antiskid soleggive you a good grip on the floor and avoid slipping and tripping.

9 Shock absorptiorheels minimize the influence of shocks on the bodg aspecially on the
spine.

1 The height of the shoe: a higher shoe will protect the ankle, but low shoes givecooifert
when you need to bend or sit on your knees.

1 Ventilation of the foot in the shoe is especially important when shoes are worn for long
hours.

1 Theresistanceof the material can include water tightness, weather resistance and resistance
against chemicals.

1 Thethermal quality can protect against cold or heat.

9 Electrical isolatiorprotects from ground potential.
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On top of these general propes, shoes need to badapted to the situationyou are working in.
For example, in a performance situation, you want to be able to walk silently.

Safety shoes have to be worn in all situations where there is a hazard for the feet. In a performance
environment, we think of workshops, during the loading and building of sets, changeovers, etc.

Safety gloves

Gloves also come in a wide variety, but for performance use they mainly prc
against splinters, abrasions and bruises from working with rough na¢déeand
small burns from hot surfaces like spotlights.

Specific glove®xist for welding, working with electricity (risks of electric sho

and/or arc flash), or manipulating chemicals. Pic.4.1.2 Safety glove

Next to the mechanical properties of the glove, the most imparfatoperty is that theyfit well and
areflexible enough to use your fingers with enough detail to manipulate small bolts, screws, etc.

Working clothes

Working clothes are the most underestimated part of body protection. In the first place these clothes
have to provide you with the necessary comfort to work, but they should also be made so that they
protect you at the same time. Some points to pay attention to:

f  Working clothes should be made sothaty®@2 y Qi 3 S & ledad petsdichs&s? 2 | SR

1 Working clothes should havelosable pocket¢o avoid things falling out when you are
working on a grid or at heights.

1 Working clothes should have a minimumfioé retarding properties, especially when you
are working in a workshop, with special effectsywdren larger arc flash risks Y
exist. 4

9 Working clothes should provideotection against rain, cold and heat if you
are working outside.
¥ 4 |
9 Working clothes should make yeisiblein situations when needed (like

. . Pic.4.1.3 Safety coat
traffic, open air seups, etc.). Y

For specific adtities like welding or working with chemicals, specialized clothing should be worn.
Hard hat

Our heads need to be protected agaitislling objects bumps and so on. Heac
injuries can result in permanent damage or even death. This means, when 1
is arisk for falling objects, tools, bolts etc. you should wear a hard hat. Conc
situations are when someone is working above you on scaffolding, a ladd
lifting device, in trusses or on the gird.

When there is a risk fdsumpingyour head, while @inbing or working in spaces
with a lot of beams you should protect yourself too. This also includes situat
where you couldall and use fall protection. It would be a pity if your fall arrest . | 1 hard hat
saves your life, but you still get injured by bumping yoeadh Hard hats come ir.

different sizes and with different properties. Most important properties are:
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1 Mechanical, thermal and electrical resistanc&he outer cap must resist the shock of a
falling object. It also must resist penetration of sharp objects.

1 Adaptability and quality of th@ner suspension strapsThe headband has to be adjustable
to ensure it fits your head perfectly. The inner suspension is very important, as it spreads the
impact on the helmet over the top of head.

1 Adaptable and comfortablehinstrap The chinstrap keeps your hard hat on your head in
every position.

1 The frontbrim protects your face, but on the other hand, the brim limits your view. When
you have to look up regularly, which is often the case in a performance environmenglla s
brim is more convenient.

9 Compatibility withaccessoriesWhen you are wearing a helmet, you should be able to
combine this with a headlamp, eprotectionor eye protection. Ideallythey fit directly in
slots on the hard hat.

1 In some organizationghe colour of the hard hat will reflect your function or responsibility.
Inspection method for PPE
Thefirst time inspectionneeds to include the conformity and the necessary labels.

There should belaily inspectionchecks to see if the equipment is cleahthere are no marks of

6SFNI YR GSINE YR AT GKSNB IINB y2 YAaaiy3d LI NI
NEBLI ANBEDP {K2Sa& 2NJ KINR KIF&éa NBLIANBR ¢gAGK 3I+FTT
we do not want stickers on thequipment as they can mask damage.

Regular inspectiomwill check the expiring date and conformity labels.
Maintenance

This type of PPE is mainly worn on the body. So it has teabeed and cleane®n a regular basis.
Check the maintenance guidelinestbé manufacturer to be sure the washing does not affect the
integrity of the PPE.

Terms and definitions
What you need to remember f body protection

A large variety of risks can be reduced by body
protection. Different types of body protection used on o
around stage are:

safety shoes
safety gloves
working clothes
hard hat

w Safety shoes

w Safety gloves

w Working clothes daily inspection

=A =4 =4 A4 -4 I

w Hard hat regular Inspection

Daily inspection of body protection is required to check
for wear and tear. Regular inspection is required to che
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Rehearsal questions

04.01.01: True/false

1 Wearing a hard hat is only necessary when colleagues are working above you.

04.01.02: Standard working gloves will protect ygaiast:

a) electric shock

b) splinters, abrasions and bruises
¢) arc flash

d) corrosive chemicals

04.01.03: Working clothes have closable pockets to avoid

a) you standing with your hands in your pockets.
b) you taking bolts and nuts home.
¢) things falling out.

04.01.04: Trub-alse
1 With a hard hat, you can work safely under a load.
04.01.05: PRfhave to be inspected

a) Daily / every time you use them
b) Weekly

c) Monthly

d) On the expiring date
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4.2 Eye and face protection

At the end of this block, you know the standard eye and face protection.

Working in theatre or events will often includawing, e 9 @
sanding, dilling and other activities that can damage
your eyes. Safety glasses, goggles and face screen:
protect you againstiust, particlesdarting in your eyes
or face, eye or skin irritation by dust ohemicals etc.
Welding glasses or screens will prdtgou against the
blinding effects(welding eye).

Different types, their properties and their
use

Fig.4.2.a Goggles

Safety glasses

eye, but a risk ofdamaging your glassesPeople who needo wear glasses

anyway to improve their sight can use safety glasses at their workplace, v

there is a risk of damaging ordinary glasses. The safety glasses are like rpjc4.21 safety glasse

3t adaSa4x FRILWGSR G2 GKS 6SINBNR& Sesaz ovuw GKS@

Safety glasses are used to work on stage, where there is no specific risk fc
( E N

Safety goggles

Safety goggles protect the eyagainst dust, splinters, small projectiles, spark
from grinders, etc. They are made of break and scratch free material and cor
well to the skin, so no particles can enter from the sides. It is ingpbthat they

R2y QG NBRdzOS (KS @GASgAy3IT Fy3If S 2 NJPics22SafetygoggleK S @A S

Face screens ’
Face screens mainly protect agaisshall projectiles or particleghat can hurt or ﬁ
irritate the skin of the face. Face screens are worn on a headband or in coiohin
with a hard hat. Specific safety screens exist to protect against electrical risks, n
Pic.4.2.3 Face scree

the risk of an ardlash (heat radiation and metal particles).
Welding glasses

Welding glasses reduce thetense lightthat originates from welding. The
can ke used separately or in combination with a protective screen.

Pic.4.24 Welding glasses
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General properties

In general, eye protection needs to comply to the following criteria:
1 Highbreak resistancef the optical material

9 Scratch proooptical material

9 Goodoptical quality adapted to the work

9 Doesnot limit the view of the user

I Solidconstruction

9 Connects to the facéo avoid products or particlesnteringthe eye

1 Resistantto the products or situations used

1 High wearingcomfort
Inspection method

During afirst time inspectian, check labels and instructions, check for initial damage, adapt to your
personal size to improve wearing quality and safety.

Adaily checkshould include checking for scratches or cracks and wear and tear.

Regular inspectiorshould also include checkjrihe expiration date.
Maintenance

1 Clean according to manufactu@istructions.

1 When not in use, store in a proper casing.

Terms and definitions
What you need to remember 1 safety glasses

Different types of eye and face protection used on I safety goggles
and around stage: 1 face screens
1

w Safety glasses welding glasses

w Safety goggles

w Face screens

w Welding glasses

The quality is important, demands are: solid, high
break resistance, scratch resistant, good optical
guality and not limiting thevearer, has to fit well
and provide good comfort.
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Rehearsal questions

04.02.01: If you need glasses to see properly, you can best

a) Wear safety goggles all day.

b) Wear safetyglasses.

¢) Not work on stage.

d) Wear a face screen when at work.

04.02.02: If there is a risk for an arc flash, the best thing to protect you is

a) Safety glasses
b) Welding glasses
c) A face screen
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4.3 Hearing protection

At the end of this block, you:

W Understand the risks of noise and sound.

W Know the different types of hearing protection.

() Know when to use hearirgyotection.

Hearing loss

Sound is inherent on our work einenment. We produce loud sounds as part of creating
performances and events. Hearing loss has not been seen as a major problem for years. The fact that
losing your hearing is a slow process, without dramatic consequences such as bleeding, deformity, or
death and the fact that hearing protection seemed incompatible with our work created a lack of

. fAYRyS&aa Odzia LIS2LXS 2FF FTNRY (KAy3IaT R

motivation to protect us from it.

Hearing loss isreversibleand makes it difficult to function in a performance environment. On top of
this, sound operators wit hearing problems will compensate in their mix and create extra risks for
the audience and colleagues. Hearing loss also influences your social life and the enjoyment of music.

Hearing loss is caused by a combination ofléhel of sound anchow longyou have been exposed
to it. Hearing damage is caused by loud noises as well as by exposure to more moderate noises
during longer periods of time.

There are 3 main types of hearing problems:
1 General reduction ofvel of sound perception
1 Reduction of the pemption of specific frequenciedn your hearing spectrum
9 Tinnitus a permanent, constant "beep" in your ears
Risks in theatre and events
The risk for hearing loss in performing arts and event activities is most present in four situations:
1 Working inworkshops, with machines etc.
1 Working withtrussing and steel

M Performancesound

1 Reinforced sound, especially during sound checks where the risk for feedback loops is
the biggest
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1 Not reinforced sound, especially in the
orchestra pit

1 Long exposure to high sound/kds

1 Pyrotechnics, weapons and special effects

Some of these factors also cause a risk for the audience.
you can (partly) protect the audience by increasii
distances, adapting acoustics, limiting sound levels ¢
limiting exposure time. This meariset protection measures
for an audience are (in general) not enough for the stayc
workers.

Fig.4.3.a Noise

Protection measures

Personal protection is done by limiting the sound that can enter the ear. The most important factor
to choose a type of protection is noise redioct. Factors that can influence the choice are:

I What is thesound reductionneeded?
1 How important iscommunicationduring the wearing?
1 Does the weareneed to heara balanced frequency spectrum?
1 Can it becombinedwith other PPES?
1 Isitcomfortablefor the duration of time it needs to be used?
1 Howfrequentis the protection is used?
Based on the answers to these questions, a specific type of protection can be chosen:
Hearing protection comes in two groups:

In your ear: earplugs

Earplugs exist in disposabbr reusable versions. They anserted in the ear canal ’
to block sound. They should be inserted in a proper way to sédahefear canal
tightly.
gnty Pic.4.31 ear plugs
For a higher quality and more comfortable use, plugs can be moulded to the

individual ear.

For activitis where communication and exact sound reproduction & & ”
important, plugs can have filters that are frequency neutral or where the vc  ° ”‘f»\ :f <7
frequencies are given an advantage. Some plugs can be equipped with € ™ .7

like small speakers, so they can also be wedonitoring devices. This makepic 4.32 moulded ear plugs
them compatible with sound engineering work.

Earplugs are discrete and can be used with other protection equipment
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On your ear: headsets

Protection headsets are used to protect against exposure to noise hv
blocking he soundoutside the ear The earmuffs are made from sounc
attenuating material and soft ear cushions that fit around the ear a
hard outer cups. They are held together by a headband. They
designed so that one size fits most head sizes. The effeetgenf
hearing protection is reduced greatly if the hearing protectors do not
properly. The headsets should tightly seal against the side of the h
Hair and clothing should not be in the way.

- . . . Pic.4.33 sound reduction
Specific types can l®mbinedwith a hard hat or evensed as a monitor headset

or communication headset. Normal radio or intercom headsets, even if
they look the same, are not substitutes for hearing protectors!

When?

Hearing protection should always be worn if the sound level is (or can accidently beianieyh,
too longor if you feeluncomfortablewith the sound level. The effectiveness of hearing protection is
reduced if it is worn only a part of the time during periods of noise exposure.

Terms and definitions

What you need to remember

w Hearing loss is irreversible and caused by a
combination of the level of sounchd how long
you have been exposed to it.

=

hearing protection
hearing loss
tinnitus

_ trussingand steel
W In theatres there are several risks that can cause
hearing loss. Personal protection is done by

limiting the sound that can enter the ear.

sound checks
feedback loop

reinforced sound

pyrotechnics
weapons
special effects
acoustics
sound reduction
earplugs

headsets

=A =4 =4 =4 A4 -4 4 A -4 -4 A A -5 -3

frequency neutral
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Rehearsal questions

04.03.01: What are the 4 most important causek hearing loss in a performance or event
environment? (Open answer)

04.03.02: When do | need to use hearing protection? (multiple answers)

a) Always

b) When weapons are used on stage
c) When carrying truss

d) When carrying soft goods

04.03.03:; True/false

1 I can use mhome headset for hearing protection.
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4.4 Breathing protection

At the end of this block, you:

W Know the different types of breathing protection used in performarared

events.

(0V) Know how to check and clean the breathing protection.

Within our work, there is always a risk that dust or chemical substances are released into the air.
Breathing in these substances can be annoying, make it hard to breath but it can also aanagged
to your lungs. The substances can be toxic or even carcinogenic.

Breathing protection in the performance and entertainment sector is in most cases limited to the
protection against environmental contaminants. The equipment will only filter the coimants out

of the environment air, but will not supply fresh air. This means that the environment air still needs
to contain a sufficient amount afxygen(at least 17%) and the space needs to be waititilated.

In industrial environments, sometimésolating respiratorswill be used that provide the user with
external air through airlines or air cylinders. These require highly specialized personnel and are not
described here.

Breathing protection does not replaceollective protection like air extractionsystems or dust
collection systems. Air extraction systems extract and filter air from contaminated rooms like paint
booths. For smaller, partial areas like soldering tables or brush cleaning sinks suction hoods are used
that extract and filter the air im a specific spot. Dust collection systems will collect dust at the
source, like a sawing or freezing machine for woodwork.

Risks in theatre and events
The most typical risks in a performance or event situation are:
1 Dustfrom woodwork
1 Fumes fromspray panting
1 Fumes fronmsoldering
1 Fumes fronchemicalswhile
1 Applying Polyester
9 Cleaning with toxic products

The need for breathing protection will become clear fromisk assessmenof the concrete work
situation. The person responsible for safety will decideat measures to take. It is up to you to
follow his/her instructions.
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Prevention measures

Breathing protection that protects against environmental contaminants agou8 types, disposable
mouth maskshalf masks and full face masks

Disposable mouth nmeks

These are the most simple versions of breathing protection and they protect against solid particles,
water based aerosols and neathereal aerosols. There are 3 classes:

1 P1 (hindering) protects only agairssilid particles
1 P2 (harmful) protects againsblid particles and fumes (water based aerosols)
1 P3 (poison) protects againstlid particles and fumes (noethereal aerosols)

The mask has to fit tight to the face and the nosepiece needs to be aday

To check if the mask fits, close the mask othvboth hands and breath ’/,
out. If there is air passing along the nosepiece, it néedse adaptednore. o
Y R
The mask needs to be disposed and replaced: . ko \
1 When breathingesistance increases r L
- . _'_.__.-f

1 Whendamaged
Pic.4.4.1 Disposable mouth ma:

1 Attheend of ajob

Half masks and full face masks

Half masks and full face mask provide a better protection and are used

exchangeable filters for different types of hazards. The type of filter requi
has to be defined by an expert. There are filters for dust and for different ty
of chemicals. fie filters for chemicals are cologpded. "

(L

1 Put the mask omefore you entera contaminated room Pic.4.4.2 Half mask

Some important instructions when using the masks: &

1 Checkf the mask fits by closing the exhalation valve with your hand and
breathing out, the mask should beg(Positive pressure test)

1 Checkf the mask fits by closing the filters valve with your hands and
breathing in, the mask should collapse. (Negative pressure test)

Pic.4.4.3 Full face masl}
1 Leave the room:

1 In case oflizziness, difficult breathing, extreme tiredness, vision ptetmsor other
health issues.

9 If the breathing resistancdecomes too high

1 If yousmell or tastecontamination
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You have to take great care witleards and moustachesfhey can compromise the air tightness of
the mask.

Maintenance
The masks need to be clead and checked after every use.

1 Disinfectthe mask if needed

9 Cleanthe mask by submerging it in lukewarm water (50°)

1 Brushthe mask clean

I Rinsethe mask

1 Inspect and replacelamaged parts

1 Replacethe mask if it is broken or if the breathing resistafi@Eomes too high.

The mask and filters should be kept in an airtight container to avoid contamination.

Terms and definitions
What you need to remember 1 breathing protection
Breathing protection in the performance and 1 chemical substances
entertainment sector is in most cases limited to the § contaminants
protection against environmental contaminants.
1 oxygen
® This means that the environment air still needs o
to contain a sufficient amount of oxygen and T ventilation
the space needs to be well ventilated. 1 fume
Breathing protection can protectgainst q toxic
w Solid particles 1 solid particle
w Fumes (aerosols) 1 aerosol
There are 3 types 1 dizziness
w Disposable mouth masks

w Half masks

w Full face masks
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Rehearsal questions

04.04.01: True/False

1 A Disposable mouth mask protects you against a lack of oxygen.

04.04.02: If you wear a full face mask ama feel dizzy, you should

a) Remove the mask
b) Leave the room
c) Remove the filter
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4.5 Fall protection

At the end of this block, you know the different types of equipment for fall protection and

use.

Before we go in detail about the different types of equipment for fall protection and their uses, we
need to clarify some different uses of equipment thag aften confused.

Collective protection

Collective protection is not a type of personal protection equipment, but just as a reminder we
include it here. The best way to protect people against falling is still a collective solutigordiatts
everyone Railings or a guardrail system will prevent anyone from falling to lower levels.

Fall restraint system

Fall restraint is a technique whereby personal protective equipmemvents a person from
reaching zonesvhere he risks falling from a height. A resttagystem allows a worker to perform
their task without the possibility of losing contact with the walking/working surface. The fall restraint
system makes it impossible for a person to fall, by connecting the person to an anchor point with a
lanyard thatis too short to reach the point where he/she could fall. The anchor point will not be
subjected to an impact load.

Fall arrest

Fall arrest systems arrest the fall of the worker by dynamiediisorbing the energy of the falling

worker before he collides wh the ground or other objects. In other words, the worker is still at risk

of falling, but when he/she falls, the fall is stoppedfore reaching the groundThe shock of
stopping is absorbed to avoid injuries. A typical system would contain a bodyssaményard with

a shock absorber, connectors and an anchorage. The anchor point is subject to shock loads, so it has
to be chosen (and tested) carefully.

If you use a fall arrest system, you have to be sure you can be rescued when yourdaltué
procedure trained people and rescue equipment must be available on the spot before you use the
fall arrest. It would be absurd to first be saved by the fall arrest, but then get injured because you
can't get rescued in a proper way.

Work positioning

Work postioning is a technique to position yourself so that you eamk ergonomically This is done

in situations where you would need your hands to stay safely in place and you want your hands free
to be able to work. You are supported in tension or suspenisiguch a way that a fall from a height

is prevented or restricted.

Rope access

Rope access, sometimes also referred to as suspensionméttend to get access to structures by
using ropes climbing and aid climbing techniques with fall protection. Ropeesas is a very
specialised activity and will nbe discussed here further.
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When do you need to use fall protection?

The simple answer to this question would be, "fall protection needs
be used whenever there is a risk of falling from heights or d#pths
present”. But in realitydecidingthe need to use fall protection is th
result of a complex process. The option of using fall protection can ¢
be taken after a risk assessment.

Within the risk assessment process, the first step will beltminate
the risks in a collective mannelf it is possible to adapt the workplac
by putting barriers, for example, this is preferable. The barriers
eliminate the risk for everyone.

The next step is to see if @mavel restraint is possible. This is a

individual measure, but still eliminates the risk of falling. Therefore irig 4 54 Falrprotection

preferable to a fall arrest. In specific cases a combination of barriers

travel restraints can be necessary. For example if you need to reach over the railing to reach
spotlights.

If collective measures and fall restraints are not possiblegdtfierent hazards have to be evaluated
These include the height of a possible fall, the availability of anchor points, the risk of swinging when
falling, the surface you can fall ony&R G KS OANDdzyaidl yO0Sa &2dz 62 NJ
evaluation will not only tell you whether or not you have to use a fall arrest, but also how you have
to use it.

Training

Fall arrest systems seem simpler than they are. To function properly tiiegs go wrong and to
minimise secondary injuries from a fall, all details must be looked at. You need to be trained to use
the system on a regular base. Minimum training has to contain:

1 Adaptingthe harness to your body.
Choosinghe proper attachment pimts on the harness.

Recognisinghe proper anchor points.

1
1
9 Securingyourself when moving and working on heights.
1 Maintenanceof your equipment.

1

What to do in case yoiall.

If you are not trained, you are a risk for yourself and your colleagues whenngarkiheights.

When things go wrong

An old saying states that falling is not all that bad, it is hitting the ground that hurts. If things go
wrong, and you fall from a height, there are several things that can happen and there are several
hazards that ocau
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Falling

If you would fall without any protection, you would impact the surface with a speed that is related to
the height you fall from. To give an idea of this impact, a person of 60 kg that falls 3m deep will hit
the surface with a speed of 27 kmémd an impact of 15.000 Newton (1500 kg).

This principle doesn't change when you use fall protection. The difference is that you are stopped
before you hit the surface. The length of your fall will now defineitheact of your harnes®n your

body. Thisd why it is important to keep lifelines short. To reduce the shock, we use shock absorbers.
But there are several other hazards that can influence your fall:

The first thing that could happen is that you woulid objects sticking out into the path of youall.
This can cause extra injuries.

Secondly, you coulsiving against an objeawhen falling. This will happen if your anchor point is not
in line with the direction of your fall.

A third possible hazard occurs if you are unconscious. This unconscigusmebe the cause of the

fall or a result of the shock. At that moment you are hanging in your harness inertly which can cause
a harness suspension traumarhis type of trauma occurs when you are suspended inertly in a
harness, even for a short time, alwdn cause serious physiological harm. This is why, in case of an
accident, it is important to intervene quickly with the appropriate technique.

Preparing for the worst

Before you work on heights or use fall arrest equipment, you need to be sure you caadoed in

case something goes wrong. When a fall occurs, and someone is hanging on a lifeline in a harness
he/she needs to beescued as fast as possibl&@he person hanging can have injuries from the fall,

be unconscious or can suffer from a harness sasjon trauma.

To be able to act fast, plan must be in place to evacuate without panic. There must be people
around that have been trained to evacuate and have the equipment to do so. The way someone is
evacuated will depend on the situation. In sonases an unharmed worker can reach a ladder, in
other cases he/she will need to be hoisted down if no other means of reaching him/her are available.

Equipment

The equipment to protect you against falls consists of a harness th:
connected to a lanyard ih a shock absorber that is connected to &
anchor point.

Harness

There is a range of types of harnesses, depending on the use,
frequency and the specificity of the work. The most common one is
multi-purpose full body harnessA full body harnessonsists of straps
passed over the shoulders, across the chest and around the leg
distributes the force of impact over at least the thighs, pelvis, wai
chest, and shoulders. It is designed to be comfortable while working; L
for fallrestraint, work positioning, ropeaccess and faltprotection
applications. The harness includes several means for attaching it to ¢
components of a personal fall arrest system:

Pic.4.5.1 Harness
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9 A dorsal connection point at the back for fall arrest

1 A sternal connection point aht front at chest level for fall arrest
I A rear waist belt connection for restraint

9 Side waist belt connection points for positioning

1 Aladder climb connection point

9 Extraloops to hang equipment

As you can see, every connection point has a specific pergod should not be (mis)used for other
purposes.

Connector

To connect your harness to the other components of you fall restraint or fall arrest system we need
connectors. Of course these connectors need tabestrong and safe as the rest of the systelinis
important to realise that the strength of a connector is only guaranteed if it is used in the proper way
and in theright direction. All connectors need to have a locking system that ensures the connector
can't open spontaneously.

The two types thaare used most frequently in our sector are the carabiner and the snaphook.

Carabiner

The carabiner is used to connect the harness to the lanyard and to connec 4~
lanyard to the anchor or static line wagon. It is only to be used in the length direc

and has an automatic locking system. You have to make sure that no rope or |
objects are obstructing the automatic locking system from closing.

Snaphook

A snaphook is used to connect the lanyardpipes or other large anchor pointsThe
opening is drge enough to snap around the pipes. Snaphooks have an automatic lo
system and you have to ensure there are no obstructions in the way of this system.

Lanyard Pic.4.5.3 snap hook

A lanyard is a finished length of flexible material used to connect a fall arrest haimess
anchorage point or static line. A lanyard assembly should bghad as reasonably workable to
minimise the fall distance. A lanyard generally has a connector at each end for connecting the body
harness on one side and a deceleration device, léelm anchorage on the other. Sometimes, shock
absorbers are integrated in the lanyard.
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Adjustable lanyard

Lanyards can incorporate a designed mechanism that allows its length tc m
shortened or elongated. The lanyard can be adapted to different situes where |
anchor points or static lines for fall restraint are at different positions. This make o
possible to keep the length as short as possible. /

)

Twintailed lanyard Pic.4.5.4 Adjustable lanyard

Twintailed lanyards allow users to remain protected whitansferring between 7 .
anchorage points. They are designed to connect to the harness with one conne | §
leaving two equal ends for the connectors that are used for the anchorage points |

é | @
Shock absorber Pic.4.5,5 Twintailed lanyard

Shock absorbers or energy absorbers are placed between the harnesseang
anchor point. They are designed fimit the arresting forceson the user in
case of a fall. The shock absorber will unfold or extend to absorb the sho
can increase the length of the lanyard it is connected to with (generally) 1.
So this extrdength has to be incorporated in the total fall height.

Anchor points and static lines Pic.4.5.6 Shock absorbe

A fall restraint or fall arrest needs a fixed point thastisong enough to hold the forceto restrain a
person or to arrest the force developed by a fall. Withoup@int that guarantees that it can
withstand the forces, the whole system would not make sense.

The position of the point should be in relation to the risk and in accordance with the use. Some
examples:

1 The position will be part of the calculation of tfal height.
9 The position should minimise the risk fos@ingduring the fall.

1 When working in a cage, the restraint point shouldide, to avoid climbing or falling over
the railing.

It is important to note that the force on an anchpoint will be seveal times higher to withstand a
fall than when it is only used to restrain a person.

Certified anchor points

A certified anchor point is an engineered and certified point of attachment for lifelines, lanyards or
deceleration devices. These points amarked and labelledfor use with a retaining or fall arrest
system. You will find these points in the cage of a person lift, for example.

Static lines

When the worker has to move a lot, for example on a lighting bridge, the single anchor can be
replaced with astatic line. This is a line or rail with a connector that replaces the anchor. The worker
can now walk and thanchor point will follow him/her. Of course the line has to be designed to
guarantee the safety at any position on the line.
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Pic.4.5.7 Static line

Improvised achors

In some situations, like climbing a scaffolding tower, there will be no predesigned anchor points. In
this case the worker needs tdecide by himselfwhether a point is safe for attachnrmé. The
attachment point has to be unquestionably strong, without any deterioration, wear or sharp edges.
And it has to be in the right spot to arrest the fall. Making this choice requires additional training.

Use

Using fall restraint or fall arrest systarsafely depends on the smallest details. Remenabehain is
only as strong as the weakest linflhe detail you forget will become tHigk.

Preparing for evacuation

Before you use a fall arrest system, you need to understanckthergency proceduresRenember
that there needs to be a person available to save a fallen person.

Checking before use

Before you put on the harness, you need to check the harness itself. This can be done based on a
checklist adapted to your harness. General attention pointshill

1 al y dzF I QabeidlBesdntand shows the harness is suited for the purpose
1 Theexpiration dateis within limits

1 Nomissing parts

1 Novisible wearof the material, no broken fibres, cuts, burns, pulled stitches, discoloration
1 Nodeformation or damaye of the buckles and D rings

You also need to check all tii¢her equipmentyou are going to use, more specifically the lanyard,

shock absorber, connectors and snap hooks. All these need to be checked for proper functioning,
wear, deformation, manufactuld® Q f I 6 St | yR SELIANI GA2y RIGS®d 2KS
you can put the harness on.

Equipment that does not pass the check is takehof serviceimmediately, tagged to avoid further
use, and reported to the person responsible for safety.

Putting on

A harness is a combination of shoulder and leg straps, buckles, and attachment points. The harness is
designed to divide the forces applied on the attachment points over your body. This only works if the
attachment points are at theight position and if all the straps aréightened properly. The harness
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has to fit perfectly. If it is too lose or too tight it can cause injuries. Check the manual to understand
the correct order and procedure of putting on your harness.

One important remark: either wegrour harness or take it off. Walking around with a harness that is
not properly closedgives dalse feeling of safetylf you would need to secure yourself, it is possible
you forget to connect and check it.

Check each other

It is hard to check if yourarness is properly put on. Some parts are hard to see and you can't look at
yourself from a distance. It is a good habitask a colleagud¢o check if your harness is properly
fastened and adjusted.

Use

Now you are ready to protect yourself while worgi on heights. The next step is using the
equipment properly.

Going to the work spot .

NN
NN

It is not enough to secure yourself when you are at the ple
you are going to work at. You also need to be safethe

way to this place. If you are moving to this plageu need N 5 ¢
to change anchor points the whole time. This is done witt 2 K
twin lanyard. You always connect one of the ends befc .
you release the other. This is called a 100 percent tie off. N ¢
b K
Fall restraint ¢
b K
In case you use your equipment for fall restraiywu need 2 K

to connect to the ring on your harness that is meant for th
You also need to attach your lanyard to a proper attachme
point. Thelength of your lanyardshould ensure there is no
way you could come in a position where you could fall. W
a fixed point, this will be rather clear, but with a static line  Fig.4.5b 100% tie off
you have to check if every point of the line ensures this limit.

NN

When working in a bridge or cage where a fall restraint is required, you need to Use a
attachment point This low point ensude & 2dz OF y Q4 Flrtf 2@SNJ GKS NI |
maximum space to work.

Fall arrest

If you use your equipment as fall arrest, you need to be sure theemasigh height to fall(fall
clearance distance). If not, you will hit the surface afterlaifou fall, you will hang on your lanyard

and the absorber will be in extended mode. As your harness is connected between your shoulders
you need to add your own length as well. And it is always nice to have some safety distance. Usually,
a length of 1 nis taken as extra distance. So the free height should be at least:

Fall clearance distancelength of lanyard + maximum length of absorber + your height + safety dist|

4-119 ETTE Learners book v 01.01.ENALEA



Don't forget to take into account possibtéstacleson the ground. If there are for example flight
cases on the ground under you, you need to add their height to the distance.

Length of lanyard

Shock absorber

Height of worker

Safety distance

Fig.4.5.c safety distance

You also want to keep the distance you fall (free fall distaase3hort as possibleThe longer the
fall, the higher the shock you will need to absorb. Ideally this distance does not exceed 1.8 m. So it is
important to keep your lanyard as short psssible.

If your attachment point is not directly above you, you also need to be aware of the risk making a
swingwhen you fall.

Fig.4.5.d lanyard swing Fig.4.5.elanyard swing
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After use storage and maintenance

After use, the equipment is checked again according the guidefioe preuse. The equipment is
alsocheckedfor stains, grease or other contaminants aridanedif necessary. After the check, the
equipment isstoredin a safe and dry place.

Equipment that has been exposed to a shock load should be takenf senice until the person
responsible for safety has decided to take it out of service permanently or not.

Terms and definitions
What you need to remember f collective protection
You can only use the option fall protectionefa risk 9 fall restraint system
assessment.
\ M fall arrest
Measures taken after assessment come in t
following order: T work positioning
w Collective .protectlon 1 rope access
Fall restraint system
Fall arrest 1 harness
Work positioning q carabiner
Rope access
You need to be trained to use the system on a regt  lanyard
base. 1 snap hook
Before you work on heightsor use fall arrest
equipment, you need to be sure you can be rescuec T shock abster
case something goes wrong. 1 anchor points
9 static lines
1
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Rehearsal questions

04.05.01: A railing on a bridge is a type of

a) individual protection
b) fall restraint

c) fall arrest

d) collective protection

04.05.02:True/False

1 A fall restraint system will absorb the shock when you fall.
04.05.03: True/False

1 A fall arrest system will absorb the energy of falling.

04.05.04: WMat is the best solution if there is a risk of falling? (put in the right order)

a) Put a sign upwarning for fall risk
b) Eliminate the risk

c) Use fall arrest

d) Use collective protection

e) Use fall restraint

04.05.05: True/False

9 There is no minimum height to use fall protection.
04.05.06: True/False

1 A carabiner can be used in every direction.

04.05.07: True/&lse

1 Alanyard should be as long as possible.

04.05.08: If you work in a cage, for example of a movable working platform, the attachment point for
your fall restraint should be

a) as high as possible
b) as low as possible
c) doesn't matter

04.05.09: When working i a harness, you need to check each other

a) for liability reasons
b) because you can't see all essential paints
C) because you can't trust your colleagues

04.05.10: True/False

1 A fall restraint system should be connected as high as possible.

04.05.11: True/Faés

1 Atwin lanyard is used to protect two people at a time.
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04.05.12: True/False

1 A 100% tie off means you are always connected with two lines.
04.05.13: True/False

9 Afall arrest should be connected as high as possible.
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4.6 Mandatory action signs

At the end of this block, you:

Recognize the mandatory action signs.

Mandatory sigs indicate theobligatory use of personal protection equipmenihese signs will help

you to remember when to use the PPEs. But in the endyibis responsibilityto use them, even if

they are not indicated. You will find the signs on doors, in workspas well as on machines. Being
able to recognise the symbols will help you to identify the required PPEs, especially in an unknown
environment like a foreign workshop or with new equipment.

The signs consist dfue circles with a white imageSomeimes, text is added to clarify or give extra
information.

General mandatory action

This sign will always be combined with another sign or notice. It means you
to carry out the obligatory action on the accompanying sign or notice.

Ico.4.6.1 General
mandatory action

Eye protection

This sign indicates the obligatory use of eye protection. It means you need to
safety goggles or glasses adapted to the situation.

Ico.4.6.2 Eye
protecton

Safety helmet

This sign indicates the obligatory use of head protection. It means you need tc
a hard hat or bumgap depending on the situation.

Ico.4.6.3 Safety helmet

Hearing protection

This sign indicates the obligatory use of hearing protection.

Ico.4.6.4 Hearing protectiol
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Respiratory protection

This sign indicates the obligatory use of breathing protection.

Ico.4.6.5 Respiratory protectiol

Safety shoes

This sign indicates the obligay use of safety shoes.

Ico.4.6.6 Safety shoes

Safety gloves

This sign indicates the obligatory use of safety gloves. It means you need ti
gloves adapted to the situation.

Ico.4.6.7 Safety gloves

Body protection

This sign indicates the obligatory use of body protection. It means yod toegse
a clothes adapted to the situation.

&

Ico.4.6.8 Body protection
Face protection

This sign indicates the obligatory use of face protection. It means you need tc |
a face screen adapted to the situation.

Ico.4.6.9 Fae protection

Individual safety harness

This sign indicates the obligatange of a safety harness.

.

Ico.4.6.10Individual safety harne:
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Terms and definitions

What you need to remember § general mandatory action
Mandatory signs indicate the obligatory use of personi 1 eye protection
protection equipment. The signs will help you to
remember when to use the PPEs. The signs consist o T safety helmet
blue circles with a whitémage. ' hearing protection

T respiratory protection

1 safety shoes

i safety gloves

1 body protetion

i face protection

T individual safety harness
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Rehearsal questions

04.06.01: Match the signs with where you find them

1. Under a fly bar system
2. In high places

3. In noisy places

4. In a workshop

04.06.02: This sign means:

a) Eye protection
b) Ear protection
c) Face prtection
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5 Prevent fire in a performance
environment
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TOPREVENT FIRE IN ARBRMANCE ENVIRONMPKOU MUST

Take the appropriate steps to prevent fire in a performance environment.

1

1
T
T
T
1
1
1
T

This means you master following skills:

Identifies, spots and reducdise risks.

Checks used materials for fire resistance.

Ensures safe distance to hot surfaces.

Ensures free access to firefighting equipment.

Ensures free access to emergency exits and escape routes.

Ensures visibility of safety icons, safety and emergéghting.

Acts according to the agreed procedure in case of a fire accident.

Stores flammable substances according to instructions and regulations.

You master following knowledge:

1
1
1
T
)l
)l
1
1
)l

Fire theory

Fire classes

Risks of fire, smoke and CO
Firefighting signs

Evauation routes and compartments
Emergency escape or firatd signs
Properties of materials

Safety distances

(Storage of hazardous substances )

You have following attitudes:

1
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Preventing fire is a task faveryoneon (and around) the sge. It is part of our daily activities, even
if most of the time the result is not visible. Hundreds of theatres have burned down in the past, most
of them with extreme casualties. It is the risk with the most impact in theatre.

In all your activities,qu need to constantly baware of fire risks Look for possible risks, spot issues
that can be improved and reduce risks where possible. All materials on stage have to be fire
retardant. Extra attention is especially required when new materials come én ahen they are
rented or used from another company. Fire retardant materials ensure that fire does not spread and
help to avoid a little fire becoming huge one.

Sometimes we create a situation on stage th
goes against the logic above. Fatistic reaons,
open fire will be used, actors will be smoking,
explosive devices will be detonated on stage. All
these things are not allowed by "standard" fir
regulation. But the organisation will sit togeth
with the fire brigade and the safety staff to wo
out a safety plan, which brings these dangero
actions backwithin the limits of safe work This
means that for this special occasion different, ext
procedures and special or additional safeFig4.6aPpreventire
provisions are set up.

We need to be ready for aemergercy at all times. We need to be sure that there are emergency
exits and evacuation routes in all circumstances and that firefighting equipment can be accessed and
is ready to use. When storing equipment, you should spend special attention to avoid obstacles
blockingfirefighting equipment, exits and routes.

When installing or using equipment, ensure that you keepfa distancébetween the appliance and
materials that hold a fire risk, even when these materials are fire retardant. Especially equipment
that becomes hot (spotlights, smoke machines, heating equipment) and equipment that has a hot
focus point or beam (spotlights, lasers) are risk factors. But also poorly laid or damaged cables can
cause enough heat to start a fire. If you feel that a plot dotsflwith safe distances, and you are not

able to solve the situation, notify a person who is responsible. _

Preparing for emergency

All the above are examples of actions that reduce the risksgs..
fire. And apart from that, we also need to be prepared tiog
worst. We have to be ready if something goes wrong.

You need to know what to dio case of an emergency

What are the procedures? Pic.4.6.1Mobile emergency equipmen

What do you need to do?
What are the tasks of the others?

Who communicates? Who decides?

= =/ =4 4 =9

Who extinguishes the fire?
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Ideally, you have answered all these questions and rehearsed all these actions in order to be
prepared.

Each organisation will have amergency plan based on local or national regulations, that will
clarify expected behaviour in case of fire.

If you get in a @nue you are not familiar witlgheckthe emergency and evacuation routes, it takes a
couple of minutes and it can save your and other lives.

If a fire occurs, we want to evacuate the people in the building as swiftly as possible. This means
emergency exi and escape routebave to be completely clear and free. And this goes for the staff

as well as for the audience. Emergency routes are not storage places, not even for the smallest
objects. One small object can be enough to make soméagma@nd create darger obstacle for other
escaping people.

To be able to escape, people need to find the exits and emergency rog‘gm F
These are indicated witamergency lights and icondt is obvious this only ’ [
works if the lights are functioning and the icons are wsidUnder no a |
condition should they be covered. (Even if it is not your responsibility
ensure the proper functioning, it helps if you notify a responsible in cas
malfunction.)

One of the most important things in case of a fire is containing it in
area. In theatrescompartmentswith fire doors are used to ensure this
These doors have to be closed at all times (or must be able to close in|
of automatic closure). Never put an object in front of the door or keey

open with mechanical means. Pic.4.6.2 Fre door

In case of a fire, every second counts. The faster one can start

extinguishing, the smaller the damage. So keepfiteeequipmentaccessible. Do not put sets, flight
cases, racks, etc. in front of fire equipment. It will slow down firefighting and enlaggéaimage. On
top of that, it is not allowed.

In case you discover a firghe first question you have to ask yourself is wheth In case of fire
you can extinguish the fire yourself. You can probably extinguish an initial§ = "
that just started, but the moment it becomesrger, putting it out requires

trained people. In any case, notify the responsible person or ask someone to
alarm and warn a responsible. Never put yourself in danger.

In case of arelectrical fire unplug the equipment first or shut down powe ._
before extinguishinglf you can't extinguish the fire in a room, close windows aj -
doors to contain the fire and leave the room.

Pic.4.6.3 Fire poster

On tour

The above rules do not only apply to your work environment. If you are on tour for example, it is a
good habit tocheckescape routes and fire equipment in the building, theatreevent hall you are
working in and also in your hotel. It takes a couple of minutes, but familiarity with the environment
can save your life!
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In case of an emergency

Some basic rules on how to behave in case of an emergenc

= a4 -4 -4 -a - -2

Keep calm.

Ensure your own safety.

Secure the risk area.

Evacuate injured people form the risk area if in dange
Make an emergency call.

Perform first aid.

Receive and support emergency staff.

Terms and definitions

fire retardant.

==

fire regulation
evacuation
emergency plan
emergency exits
evacuation routes
firefighting equipment
safe distances

compartment

= =4 =4 4 4 -4 -4 -8 -

fire door

Making an emergency call

If you make an emergency call, the operator needs spe
information to be able to respond and to send the right servi
to the right place.

w

€ & &€ €

Who ae you?
Where are you?
What type of incident happened?

What types of injuries are there?

How many injured people are there?
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5.1 Fire theory

At the end of this block, you:

W Understand how a fire arises, develops and behaves.

w Understand howife can be prevented.

Fire is achemical reactionthat occurs whenfuel, oxygen and an ignition
source come together in the right proportions. This combination
represented in the fire triangle.

This also means thaf we remove one of the elements or change the

7

FUEL

Pic.4.6.1 fire triangle
proportion, the fire will die out

Fuel mateials

Fuel materials are present everywhere in our work environment. Sets, props, curtains, dust, cleaning
fluids, gas etc. are obvious examples. The fuel casobé, fluid, gas or even metaln most cases it

is not the materials that will burn, but thgases ofumesthat are released when the materials are
heated. These gases fumesfloat above the surface of the materials.

Oxygen

Oxygen is omnipresent in our lives, it is part of the air we breathe. In normal circumstances the air
contains 21% of Oygen. If we lower the amount of oxygen, the fire will reduce, and if we add
oxygen the fire will grow. The exposure of a material to oxygen will influence how easily it burns. For
example a sheet of material will far less easily burn when it is lyingrldbe floor, than when it is
hanging vertically and the oxygen can reach it from all sides. This is also a result of upward moving
hot gasses, of course.

Ignition source

The ignition source provides the energy to start the fire. Examples of ignitionesoare open

Tt YSazxz 20SNKSIFGISR OlofSa 2NJ adzNFI 0Sazx KSIG 27

important to know that in order for materials to ignite, they don't necessarily need to hract
contactwith flames or the actual heatosirce. Heat can also be transferred dynduction(i.e. by a
metal beam), byconvection (upward movement of hot air or smoke) or bgdiation (i.e. heat
radiated from a spotlight).
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Development of fire

Starting small, a fire can expand into a majorideat
very fast. The initial fire will function as an ignitio
source for the surrounding materials and will heat the

up so theydevelop gasseshat will also burn. Hot gas ’
(smoke) that is not fully burned yet will spread a
create a risk for 8ash ove, which could ignite a whol
room. Once the fire is fully developed, unburned ga
accumulate at the ceiling level and often burn as th
leave the compartment, resulting in flames showi
from doors or windows. Once the available fuel

consumed, theife will slowly decline. Fig.5.1a Preventfire

It should be clear that the best chance to extinguish the fire is duringnitiel phase when the fire
has not yet inflicted the surroundings. A fast response is required to keep the fire under control.

Flash point

The flash pait of a chemical substance is tHewest temperature at which enough fluid can
evaporate to form a combustible concentration of gas. The flash point is an indication of how easy a
chemical may burn. Materials with higher flash points are less flammableamardous than
chemicals with lower flash points.

Some examples:

1 Acetone 0°

1 Lighter fluid: 4°

9 Cleaning ethanol 16.6°
Spontaneous combustion

Some materials like linseed oil can create heat in combination with oxygen. Linseed oil is used in
paints and as airfishing product for outside furniture. If the linseed oil is on something flammable
(like a rag you might use to clean furniture), it can catch fire with no outside spark at as low as 120
degrees. We call thisuto-ignition.

Explosion

Situations with riskor explosion are rare in a performance environment. Two particular types of
explosions occur, mostly on purpose, but with a risk of unwanted explosion as well.

Dust explosions

A dust explosion is the rapid combustion of fine particles suspended iaitheften but not always

in an enclosed location. Dust explosions can occur whendispersed powdered combustible
material is present in high enough concentrations in the atmosphere or other oxidizing gaseous
medium such as oxygen. This can happenexample, when coloured powder is used to spread over
the audience during events.
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On the other hand, special effects artists, filmmakers, and pyro technicians also commonly use dust
explosions because of their spectacular appearance and their ability $afefy contained in certain
carefully controlled conditions.

Pyrotechnics

Pyrotechnic materials are often used in a performance environment. Materials used in pyrotechnic
devices can be highly flammable or oxidising. By their nature, these used mategaltsgaly
explosive and can be ignitday heat as well as by spark§he storage, manipulation and use of
LENRGSOKYAOAE Aada || aLISOALFItEAAGQEA 62N @

Gas tanks

Next to this, gas systems used to fuel pyrotechnics can present a serious risk. Not only can the gas
leak and form arexplosive mixture but the tank itself can alsexplodewhen in a fire. The storage,
YIYyALdz  GA2Y |yR dzaS 2F 3la GFyla Aa | aLISOALFTf AS

Preventing fire

The prevention of fire is a result of the above. Avoiding a combination of s&aotmurring is the best
fire prevention.

1 Inthe first place, we withinimize the amount of combustible materiathe fire load. We
will avoid flammable liquids, untreated wood or curtains, but also avoid dust, etc.

f Secondly, wavoid ignition sourcedke2 LISY Ff I YSazX OAIFNBGiISaz alLl
ensure the distance to hot surfaces.

1 The use obxidising productdn a performance environment is rare, so the possible
measures that can be taken are limited here.

Terms and definitions
What you need to remember 1 fire
Fire is a chemical reaction that occurs when fuel, oxyge 1 fuel
and an ignition source come together in the right
. 1 oxygen
proportions. If you take away one of these elements, th
fire stops. 1 ignition source
To prevent fire: 1 open flame
Minimise the fire load. {1 conduction
Avod ignition sources. 1 convection
Avoid oxidising products. 9 radiation
1 flash point
1 dust explosion
i spontaneous
combustion
1 pyrotechnics
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Rehearsal questions

05.01.01: Twe/False
1 Fuel for a fire can be a metal.
05.01.02: True/False
I We can reduce a fire by adding oxygen.
05.01.03: True/False
1 Afire can start by radiation.
05.01.04: True/False

9 The flash point is an indication of how égs chemical may burn.

05.01.05: Tru#-alse

1 Dust lying on the floor can explode.
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5.2 Fire classes

Before you start, you should read 05.01 Fire theory

At the end of this block, you:

W Can recall the different fire classes used in Europe.
Understand the differences between the fire classes.
Can deternme the class of a fire.

Can recognize the symbols used for the different fire classes.

Can recall the extinguishing methods for each class.

In Europe, we divide fires into five (or six) classes. Each class stands for a diffezesttfire, based

on the combustible material. This classification is necessary to indicate the extinguiséthod that
should be used. This is very important since the wrong extinguishing method could increase the fire
and put you in extreme danger. The classes are representedtlgscharacter and a symbton).

In theory, energised electrical fireh@ sixth class) is not part of the classification. It has no character,
but the symbol is added to other fire types.

We will only cover the most common fire extinguish methods, like using water, sand, dry powder,
foam, co2 and fire blankets. Specific egtirshing methods are developed for specific situations, but
getting into this would lead us too far for the purposes of this text.

Class A fires

Class A fires involve ordinamgolid combustibles We call them dry fires.
Examples are organic solid mauds like paper, wood, cloth, rubber, fabrics
plastics, most kinds of trash etc. They are the most common materials yo
find in the home, workshop, or stage. Class A fires can be extinguished
water, foam or dry powder (ABC powder). A fire blantat be used for peopl

on fire. Ico.5.2.1 Class A fire

Class B fires

Class B fires involfammable liquids or liquefiable solidsExamples are petrol
solvents, oil, alcohol, acetone, paint and also some waxes, plastics, rub
paraffin and bitumen. Cooking fats or oileeaxcluded (when they are used in
kitchen environment). The temperatures reached when burning require spe
extinguishing methods. They form a specific class (F). Class B fires ¢
extinguished with powder (ABC), CO2, foam or sand. A solid stodamater Ico.5.22 Class B fire
should never be used because it can cause the fuel to scatter, spreading u.c

flames.
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Class C fires

Class C fires involieammable gasesExamples are natural gas, LPG, hydrog
acetylene, methane, propane or butane. Before extinguishing, tae supply
needs to be closed. If the supply would stay open, the gas would continue flo
and could build an explosive mixture in a confined space. The fire itse

extinguished with dry powder or CO2. Ico.5.2.3 Class C fire

Class D fires

Class D fires involveombustible metals. Examples are sodium, magnesiur '
titanium, aluminium, lithium, and potassium. Alloys of these metals can burr ‘
well. These fires are uncommon and usually found in an industrial setting.

represent a unique hazard because people are often netara of the )
characteristics of these fires and are not properly prepared to fight them. W¢

and other common firefighting materials can excite metal fires and make th

worse. To extinguish metal fires, specific dry powders (like L2 or M28 ) are \co 524 Class D fire
This powder will smother the fire and absorb the heat.

Electrical Fire (Class E)

¢ SOKYyAOIftes StSOtRBIOONR OX A MBS tRe2rgasi
GKS aStSOGNRO FANB Oflaa¢ Aa GF 1Syl
in use for fires involving potentiallgnergized electrical equipmentExamples are
fires fuelled by electrical appliances such as switchboards, dimmers, projeg
smoke machines, TVs, computers, and hair dryers. This type of fire may be ¢
by shot-circuiting machinery or overloaded electrical cables. The materials
burn are the same as class A or class B fires, but the potential presence of elecuicity
limits the extinguishing methods. Water, foam or other conductive substanico.5.25Electrical fire
cannot be usedThis could cause an electric shock. The fire can be extinguisiicu

with Carbon dioxide (CO2) or dry powder. In most cases, CO2 is preferred for small fires, to avoid
damage to adjacent electronic equipment. Once the power to the equipment involved is sditch

off, it will become an ordinary combustible fire.

Class F fires

Class F fires involveoking oils or fats mostly in a kitchen environment. Th
temperature that is reached in this type of fire exceeds that of other flamma
liquids by far. Normalife extinguishing methods should not be used. Water {
example would provoke ejection of a plume of burning liquid fluid in the
Covering the fire with a blanket or specialised (wet chemical) extinguishers
be used to put out the fire.

Ico.5.2.6 Class F fire
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Outside of Europe
Fire classes are not the same all over the world. Even if thedas the same, small differencd:
exist between Europe, the US and Australia. So if you are on tour, have a close look
extinguishers.

Type Europe United States Australia

Combustible materials| A A A

Flammable liquids B B B

Flammable gas C B C

Fammable metals D D D

Electrical fire (not classified) | C E

Cooking oils and fats | F K F

Terms and definitions
What you need to remember q fire class
w Class A fires involve ordinary solid 1 extinguishing method
Sl el 1 combustible material
C.:Iass. B fires |.nvolve flammable liquids or 1 solid combustibles
liquefiable solids.
Class C fires involve flammable gases. T fire blanket
Class D firemvolve combustible metals. T flammable liquids
The symbol for electrical fire is still in use fc T powder (ABC)
fires involving potentially energized electrici 1 CO2
i t.
equipmen 1 flammable gases
Class F.fires.involve co'oking oils or fats, 1 combustible metals
mostly in a kitchen environment.
1 cooking oils
1 electrical fire

5-139 ETTE Learners book v 01.01.ENAOLEA



Reharsal questions

05.02.01 Connect the material with the icon

1.
2.
3.
4.
5.
6.

LPG (Liquified Petrol Gas)
Adimmer on fire

Car wheels

Deep fryer

Aset

Abox of solvent cleaning products

el 4
B C D E

05.02.02 A dimmer flight case is on fire, the head electrician alreadgriiscted the power cable.
Thisis a

a) electric fire
b) class B fire
c) class A fire

05.02.03 Some stage hands have been degreasing and greasing the gears of spotlights. They spilled
some product. There is a risk for a

a) class F fire
b) electric fire
c) class B fire

05.@2.04 If this gmbol is on a fire extinguishgou

a) should never use it on electric equipment.
b) should only use it on electric equipment.
c) can use it on the class mentioned next to it when the equipment is still power
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5.3 Risks of fire, smoke and CO

Before you start, you should read 05.01 Fire theory

At the end of this block, you:

W Understand the effects of fire, smoke and CO on the hubway.

Understand the effects of fire, smoke and CO on the spreading of fire.
Understand the effects of fire, smoke and CO on the stability of sets.
Understand the effects of fire, smoke and CO on rigging systems.

Understand the effects of fire, sthe and CO on the building.

Fire isdangerous, that is very obvious, but tlsenoke
that comes with it, is equally dangerous. The risk
smoke must not be underestimated. That is why it is
only important to know about the risk of fire, but als
about the risk of smoke and how smoke caake a fire
worse.

Effects on the human body

Here we describe the effects that smoke and fire ¢
have on a human body.

Fig.5.3.a Firerisk

1 Fire produces smoke that spreads fast in a building. Smoke comtainglements like CO.
Inhaling of a small amount of smoke can maku dizzy or out of breath. We call this
intoxication. This can influence your behaviour in an evacuation. Some products (mainly
plastics) will produce a more toxic smoke than others.

1 The smoke is veryot. Inhaling hot smoke can cause internal burn wadgim the lungs.

T ¢KS FANB lFyR GKS avy21$8 G1F1S8 lglé GKS 2E&3SYy
produce energy for your body. In extreme cases, you sudfpcate

1 The smoke is an impenetrable black. It limits #bility, but also youhearing. This can
disorient you in case of an emergency. When dealing with an audience, the lack of visibility
and hearing can cause panic. People will start to push to get out and when someone trips, he

becomes an obstacle for others. Because of a lack of axygenbustion can be incomplete,
causing more and darker smoke to be produced while also containing a larger amount of CO.

1 Direct contact with fire causesurns. But hot surfaces, hot combustion gases and radiation
can cause burnas well There are diffegnt degrees of burns. The degree depends on the
damage of the skin. Firslegree is the lowest damage and results in red,-bbstered skin.
Seconadegree burns cause blisters and some thickening of the skin.-@egcee burns
show widespread thicknessitiv a white, leathery appearance.
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Effects on spreading the fire

Smoke can move easily from one part of a building to another. Because it is so hot, it can also spread
the fire to other parts of a building. The smoke contad@sbon and norburned particles that
function as fuel again. This is the reason we want to contain the smoke in one part of the building.

Fire will not only spread by smoke, but alsoragliation and heat conductivenaterials such as steel
beams. This means that smoke can act at d@aadee, without direct contact with flames. Also
materials that melt and produce hot or even burning droplets are an important factor in spreading
the fire.

The heat of the fire will also have an effecta@jects that are in the spaceCanisters and conitaers
can explode and the product inside can feed the fire. Pyrotechnics can ignite and air tanks can
overheat and explode.

Effects on the stability of sets

The produced heat and the fire itself can affect #irictural strengthof a set. This can caufleors

to collapse or sets to fall over. Wooden floors and structural elements can burn. They will become
weaker and at some point collapse. Metal structures can start bending or even melting when the
temperature rises. Once a structure loses stability atats moving, the forces will increase and the
structure will collapse. The strength of a structure is only as strong as its weakest point.

Effects on rigging systems

Rigging systems are mounted at the highest point of the theatre, where the heat l8ghest. This
makes them vulnerable for destruction by heat. The rigging systems are mostly constructed in a
combination of metal and aluminium that will stdsending or even meltingn these conditions.

Steel cables and slings can break or the connestican melt. This causes the structure and the
equipment it supports to come down.

Effects on the building

A big fire will also influence th&tructural strength and stabilityof the building. Even if a building is
divided in compartments, these will gnhold for a limited time. In the end, the whole building will
be destoyed

Tips to escape

If you have to escape, stay low on the ground, there you have the most chance for ox

Before opening a door, feel if the door handletbe surface of the door is hot. If it is ho
GKSNSE O2dz R 6S I FANB O0SKAYR Al® 52yQi

If you have to open a door when in doubt, stand to the side instead of in front of it.

Use the back of your hand to find your way in the dark. If you wtaddh an electrical
O2yRdzOG2NE @&2dzNJ Ydza Of Sa gAff O2y GNI OGX
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How to deal with burns

If someone has a burn from flames or heat, the first thing to do is to stop the burning. This ¢
done by covering the fire, using water, or rolling over the floor to stop the flames. Nexhegl
to cool down the wound. Run cool tap water over it for about 10 to 20 minutes. The water s
not be too cold or icy. Use clean water if possible, but when this is not available, even dirty
is better than not cooling at all. This also works burns from plastic or talike products. Burn
caused by cold temperature, chemicals or electrocution need to be treated differently.

Sourcehttp://www.webmd.com/first-aid/tc/burns-home-treatment

Did you know?
Burns cannot only be caused by fire. There are other causethdypare less frequent.
w Thermic burns (heat, freezing)
w Electrical burns (electrocution)
w Chemical burns (acids, alkali)
w Radiogenic burns (sun, radiotherapy)

Sourcehttp://www.brandwonden.be/index.php/epidemiologie/nl/

Terms and definitions
What you need to remember 0 fire
w Smoke causes burns, intoxication, suffocatior  smoke
and limits the visibility and hearing.
1 CO
W Fire sprgads by smoke, radiatidreat {1 intoxication
conduction and melted droplets.
1 burns
1 combustion gas
1 structural element
1 compartment
9 rigging systems
9 structural strength
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Rehearsal questions

05.03.01: True/False
A firstdegree burn cause blisters and some thickening of the skin.
05.03.02: Smoke influences your (multiple answers)

a) Hearing
b) Balance
c) Vision
d) Touch senses

05.03.03:; True/False

9 Burning plastics produce toxic smoke.
05.03.04: True/False

1 Rigging systems are vulnerable for destruction by heat, because they are mounted at the
highest point of the theatre, where the heat is the highest.
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5.4 Firefighting signs

At the end of this block, you:

W Recognize the firefighting symbols

Firefighting signs indicate the place of firefighting equipment and alarm facilities. The sigmrslare
squares with a white imageSometimes, text is added to clarify or give extra information.

In a performance environment, the sigsbould also warn staff to ensure the access ways to the
equipment remain free.

Fire extinguisher

This sign indicates the location of a fire extinguisher.

Fire hose

This sign indicates the location of a fire hose reel.

Fire ladder

This sign indicatethe location of a fire ladder. This is a ladder that is exclusit
used for firefighting.

Fire equipment

This sign indicates the location of firefighting equipment. This sign can refer
sorts of equipment like buckets of sand or hooks.

Ico.5.4.4 Fire equipmen
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Fire alarm

This sign indicates the position of a fire alarm call point. This is a button
activates the fire alarm.

Fire phone

This sign indicates the position of a fire emergency phone. This type of phon
give you direct access to the fire ¢pade or the responsible staff member the
deals with fire emergencies.

Ic0.5.4.6 Fire phame

What you need to remember

Firefighting signs indicate the place of firefighting

equipment and alarm facilities. The signs are red squares
with a whiteimage. Sometimes, text is added to clarify or
give extra information.

Terms and definitions

9 fire extinguisher

fire hose
fire ladder
fire equipment

fire alarm

=A =4 =4 =4 =2

fire phone
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5.4.1 Rehearsal questions

05.04.01: Match the signs with where you find them

1. Fire extinguisher

2. A shelf with fire vests and axes
3. A push button

4, Fire reel

04.06.02: This sigmeans:

a) Do not use phonenicase ofire
b) A direct line to the fire brigade
c) Phone will ringn case ofire
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5.5 Evacuation routes and compartments

Before you start, you should read the chap®r.01 Fire theory

At the end of this block, you:

() Understand the principles of compartments and emergency routes.

w Understand the use of safety and emergency lighting.

Theatre and event spaces are not only used by permanent workersalbat by freelancers,
audience, guests X total, this is a large group of people of which many are not acquainted with the
situation. Depending on the moment, the space will have different functions. It can be a workspace,
'y FdzZRASYOS LJX I OSZX hy G2L) 27F (thelsainz time.DWrifg thelLJ- OS &
setup, other activities can happen in the house, an audience will visit an exhibition in the hall or
listen to a lecture in a foyer, or rehearsals can go on in the café.

Precautions for emergency

The first priority in case of aalamity is to evacuate, to bring all people out of the risk zone. In
practice this will mean taking them out of the building. You could ask why we spend so much effort
for emergency planningas there are not that many theatre fires or other calamitidse Teason is

that the consequences in most cases are very dramatic and disastrous.

To be able to evacuate efficiently, different measures are taken in a building or an event space and
people are appointed to perform safety tasks.

Compartmentation

A largebuilding, especially when receiving an external audience, is split up into different parts, called
compartments. These compartments hafiiee proof wallsto limit the spreading of fire and smoke.
This buys time for the people inside to evacuate.

Special &ention is given to staircases, they are typical evacuation routes, but also connect different
levels and create ahimney effect Like a chimney, the staircase creates an air stream exciting the
fire. Staircases will always be a separate compartment tadathis effect.

In spaces with a chimney effect (staircases, fly towers, stegke hatchesare placed to evacuate
the smoke. These should only be activated by a fire responsible. Opening the hatches at the wrong
moment could enlarge the fire.
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Fireproof doors

Fireproof doors are placedetween fire compartments These doors form the final closure of the
compartment. They need to be closed permanently or close automatically when there is a fire. Most

fire doors close automatically with a closing aev In everyday use, they can be kept open with an

St SOGNAROIET R22NJ K2f RSNR&a YI3aySdiod ¢KAa Aa |y SftSc
the door to shut, in the event of a fire.

Under no circumstances should the fireproof doo
be blocked or kept from closing The
compartmentation would be lost and the fire coul
spread over the building. A cable running throug
the door or a wedge to keep the door open ar
recipes for disaster.

Fireproof doors are recognizable withraark in the
side of door. In most countries, there will also be
warning on the door.

Fig.5.5.a Evacuation

Iron curtain

In theatres with a stage tower, the stage opening is closed with an iron curtain when the building is
not used. This iron curtain will also be lowered in case of fire tioga (limited) compartment
consisting of the stage by separating it from the audience house. It willlialdiothe chimney
function of the fly tower towards the audience space.

Breaking the compartment

Fire crosses the compartment walls through the desl holes. Drilling a hole for cables or for
passing pipes should only be done by professionals that are able to ensure the integrity of the
compartment.

For temporary cables, holes are made that are filled Viiith bags These fire bags will swell insea
of a fire closing off the hole and guaranteeing the compartment's integrity.

Evacuation routes

Evacuation routes ensure that people can flee in a safe way, without passing other danger zones and
bring them to the outside of the building. People tendiéave a room the way they came in, so the
primary evacuation routes are the standard exits. The emergency routes guarantee that even when
normal access routes are blocked, for example by fire, peoplelezare the building safely The

routes are not onlysed in case of fire, but can also be used during other calamities.

The routes are marked with signs and lit with emergency lighting. They form a separate
compartment and support a "natural flow" of people.
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Evacuation doors

The doors in the evacuatioroute always openn the fleeing direction Under no
condition should the doors bleckedin the fleeing direction when the building is in us
Special push bars are put on the doors to ensure they open when a crowd is push
get out. In some countri special emergency locks are used for exits with smg
amounts of people.

Pic.5.51
emergency lock

A conflict between safety and security

In many cases a conflict between safety and security will arise in a public building. For safety reasons,
we want to keep all doors unlocebut for security reasons we want all the doors to be locked. In all
cases we will need to take both points of view in account. Solutions like door alarms or electric locks
that open in case of fire or power failure will help reconcile both parties.

Gathering point

An evacuation route ends at a gathering point. This is the place where all people
together after evacuation They will be given first aid, will be counted and will recei
further instructions. The place is chosen in such a way thaetteeuated people will
not hinder the emergency services.

Pic.5.5.2
How people flee reassembly point

In case of an evacuation, there is always a risk that panic arises. The combination of fire, smoke,
limited visibility, but also rumours can awakd#re reflexto flee. At that moment you can't expect
normal, rational behaviour. People will literally fight for their survival, even if this has a negative
effect on the evacuation.

Safety and emergency lighting

What is generally called emergency lighting has in fact several functiomsldhof cases these
functions are combined in one fixture. The different functions are:

1 Visibility innormal circumstances
1 Visibility ofsigns
1 Visibility inemergency circumstances

Most audience spaces in theatres and venues need to be dark in normaistances, we want the

focus on the light on stage. But on the other hand, we needimum lighting to ensure that an
audience member that feels ill or wants to leave the house can do so safely. The safety or maintained
lighting will not only include noral emergency fixtures, but also stair lighting and sometimes floor
(aisle) lighting. It needs to be on when an audience is in the house.

Secondly, we need to ensure that tk&it and evacuation signare visible the whole time. This can
be done by hanginthe fixtures above the signs or by integrating the signs in the fixture.

The emergency function is activated when there ifra or a power lossin the house. At that
moment, the fixtures will work on an autonomous power supply (battery) or a separatemosit.
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The light of the fixtures is strong enough to evacuate the audience and the workers out of the
building.

In temporary venues or in situations where emergency lighting is blocked by sets or other
interventions, temporary emergency lights will be addo ensure safe evacuation.

To be certain the fixtures will work when needed, they will be tested on a regular base. Some
systems will perform these tests automatically.

It will be clear that the fixtures should always be visible and should not be masksalered. This
would endanger yourself, your agorkers and the audience.

Keep the routes free

If someone would faih a hectic situation with panicking peopl
he/she formsan obstacle for the others The risk that more
people would fall and enlargthis obstacle is realistic and ca
lead to a disaster.

Therefore evacuation routes should beompletely free of
obstaclesp / KI ANBRX LX Ay(iKaxz 20628
GKS S Odzr A2y NRdziS® aAEAY
to be placed outisle the route. Wheel chairs need to be plac
in determined positions and extra chairs should not be allowe

2 LINZ

But also on theoutside of the building we need to be sure tha
no obstacles are in the way of the fleeing people. Emerge
doors should be ablto open completely and a free passage
the gathering point should be ensured. Typical examples
emergency doors blocked by parked cars.

Fig.5.5.b Hallway

Temporary constructions

Temporary constructions, cable routes or vending stands should not block escape Buttatsoon

stagewe have to make sure that sets or other constructions do not block routes. We need to ensure
that actors and technical staff can leave in a safe way in case of emergency and that we keep access
to all areas free for fire fighters.
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Colleagues in odd places

Evacuation routes are not only for the large audience, but also
every individual worker. This is especially important for peo
working in odd places where it is less obvious to evacuate. You
think of:

1 People working ithe fly tower
1 People working in thender stage
9 People workingn or on top of setgduring performance

This means the evacuation possibilities have to be takea i
account for these specific situations and should be part of the
assessment.

Fig.5.5.c Burningstage

Open air

In open air, the same principles apply, but they are less focused on fire and more on other events like
spontaneous movement of large crowds, weather conditions, etc.

Crush barriers

Crush barriers are mostly used in open air to limit the amount of peoptebjock and to avoid
people getting crushed when large amounts of people are moving in one direction, for example to
the stage. In large indoor venues this is mostly done by structural parts of the building.

Regular checks and documentation

In some counies checking the evacuation routes is part of an everyday routine, before opening for
the public. In other countries, this is done on a regular, periodic base. But keeping the emergency
routes obstacle free and ready to use remair(sh@ral) responsibiliy for everyone.

The evacuation routes have to b= - - - : ————————
documented (see example) and th FLUCHT-|UND | RETTUNGSPLAN | |
persons involved have to be traines
on a regular base, to be able t
participate in the evacuation B8
process when needed. .

Nutzungsmerkemale:
(Glelchzetigkel! der N

£
H

§
H

BOOCO0Os

oOo0OBORRE

Schauspiel-Foyer 53
| 1500 Pers. m. Bakon
Stockwerk: 1.0G Magstab: 1:200

il e . Rk

e ———

Pic.5.5.3 Evacuation plan
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Properties, standards and measurements

Properies, standards and measurements for evacuation routes and doors depend mainly on
national regulations But the principles behind them and they way they are expressed are the same.

The width of evacuation routesis expressed in cm/person with a given minmmwvidth. This is
always the requirement for the narrowest point in the route. This value will be multiplied for
ascending or descending routes with an extra factor.

For example, in Belgium an evacuation route is minimum 1 cm per person (in flat routépliedl
with 1.25 for descending routes and 2 for ascending routes. The minimum width is 90 cm.

The amount of required routesdepends on the total capacity of the building. In larger spaces,
multiple routes will be required to guarantee safe evacuateven if one of the routes is blocked.

For spaces with fixed seating, theaximum amount of chairs in a rous a given. This is the amount
of chairs a person has to pass before getting to a normal width corridor.

The fire resistance of fire doors is expredsnfire resistance time In other words, how long will the
fire be stopped by a properly closed door? Typical values are 1 h or 2 h.

The maximum capacity of a spacis decided based on the combination of all factors, including
emergency exits, space pperson, type of use, etc. This maximum capacity is calculated including
62Nl SNEP® {2 FT2NI SEFYLXS I OK2ANE 2NDKS&EGNI I @2f c
audience.

If a space isused in a different way for example by seating the audienoa stage, the entire
emergency plan and the calculation of maximum capacity need to be revised. This will be done by
the safety responsible of the house.
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Terms and definitions
What you needa remember T calamity
The first priority in case of a calamity is to evacuate i evacuation
To be able to evacuate efficiently, different measur f  compartment
are taken in a building or an event space and peop _
are appointed to perform safety tasks. T chimney effect
The building is split up in compartments. T fireproof door
Fireproof doors are placed between fire ' evacuation door
Compal’tments. ﬂ iron curtain
In theatres with a stage tower, the stage 1 emergency route
opening is closed with an iron curtain.
1 safety
Evacuation routes and doors are kept free.
S 1 security
Safety and emergency lighting is ready.
. " 1 gathering point
People are appointed to perform spiéic _
tasks in case of emergencies. I panic
Evacuation procedures are trained. T safety lighthg
1 emergency lighting
91 crush barriers
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Rehearsal questions

05.05.01 A large building is split up in compartments

a) because otherwise evgbody will go everywhere.
b) to contain the fire in one area.
C) to guarantee security.

05.05.02 A fire proof door

a) is a door in a emergency route.
b) is a door that withstands the fire for a time.
¢) is a door that leads to the outside.

05.05.03 An evacuation door

a) is a door in a compartment.
b) is a door that withstands the fire for a time.
c) is a door that leads to the outside.

05.05.04: True/False

1 This sign is put at the place where the emergency crew gathers before a E
intervention.

05.05.05 Safety lighting

a) always hago be turned on.
b) has to be turned on if audience or workers are in the building.
¢) has to turn on if the power supply fails.

05.05.06 Emergency lighting

a) always has to be turned on.
b) has to be turned on if audience or workers are in the building.
¢) has to turn m if the power supply fails.

05.05.07 Emergency routes

a) can only be used as storage for a short time.
b) can be used as storage is there is enough light to escape.
c) can never be used as storage.
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5.6 Emergency escape or firgtid signs

At the end of this block, you:

W Recognize the escape route symbols..

Evacuation signs indicatvacuation routes but they also point out whersafety equipmentand
facilitiesare. They also appear on evacuation plans. Being able to recognise the symbols will help you
to escape safely, especially in an unknown environment like a foreign theatre@r hot

The signs argreen squares with a white imageSometimes, text is added to clarify or give extra
information.

In a performance environment, the escape route signs are often combined with emergency lighting
to ensure they are visible in the darkorBetimes photoluminescent (glow in the dark) versions are
used as a simple and effective solution.

Emergency exit

These signs indicate an escape route to a safe place.

Ico.5.6.1 Emergency Ico.5.6.2 Emergency
These signs are combined with arrows explaining t&3t e ext right
direction
Ico.5.6-3 Downward Ico.5.6-4 Forward or Ic0.5.65 Exit to the left Ico.5.6-6 Exit to the
exit upward exit right

Ico.5.6-7 Downward Ico.5.6-8 Downward Ico.5.6-9 Upward exit tc Ico.5.6-10 Upward exit
exit to the stairs left exit to the stairs right the stairs left to the stairsright

5-156 ETTE Learners book v 01.01.ENAOLEA



First aid

This sign indicates the location of a first aid post, first aid set or first aid staff

Ico.5.6-11 First aid

Emergency telephone \\ +

This sign indicates the place of an emergency phone. This is a phone
connects directly to the emergency services or to afstedmber in the building \
responsible for emergency actions.

Ico.5.6-12 Emergency
telephone

Assembly point

An evacuation assembly point shows staff and members of the audience
place to go in case of an evacuation. At this place, the evacuation respons
will check if everybodyeft the building and is accounted for. The evacuatis
points are at a safe distance from the building.

Ico.5.6-13 Assembly
point

Break to obtain access

This sign is placed abvers that need to be brokein case of an emergency tc
obtain access to emergency exit devices.

Ico.5.6-14 Break to
obtain access

Doctor

This sign indicates the location of a doctor.

Ico.5.6-15.6 Doctor
Defibrillator

This sign indicates the location of an automated external heart defibrillator.
is an automatic device that can be used in case of a heart attack.

Ico.5.6.16 Defibrillator
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Eye shower

This sign indidas thelocationof an eye shower or an eye wash station. The
can be used in case spill of chemical products or small objecis the eye.

aes e
sees

444
H4d]

Ico.5.6-17 eye shower

Safety shower
This sign indicates the location of a safety shower. The shower can be us
case ofspill of dhemicals on clothes

Ico.5.6-18 Safety
shower

Stretcher
This sign indicates thecationof a stretcher.

Ic0.5.6-19 Stretcher

Escape ladder X
This sign indicates the location of an emergency window. N

Ico.5.6-20 Escape
ladder

Rescue window

This sign indicates the location of a rescue window.

Ico.5.6-21 Rescue

window
Unlock counter clockwie or clockwise
These signs indicate in what direction the doorknc
of a door in an escape route needs to be turned
open.
Ico.5.6-22 Unlock Ico.5.6-23 Unlock
counter clockwise clockwise

5-158 ETTE Learners book v 01.01.ENAOLEA



What you need to remember

Evacuation signs indicate evacuation routes, and point

Terms and definitions

out where safety equipment and facilities are. The sign
are green squares with a white image. Sometimes, texi
added to clarifyor give extra information.

=

emergency exit

first aid

emergency telephone
assembly point

break to obtain access
doctor

defibrillator

eye shower

safety shower
stretcher

escape ladder

rescue window

=A =4 =4 4 =4 -4 -4 -4 - -4 - -3

unlock counter
clockwise / clockwise
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Rehearsal questions

05.06.01: Match the signs with where you find them

1. Above a door

2. Above a machine to restart hedeat

3. At aemergency door

4. At the door of the guardian, keeping the first aid kit

=4 Gl 7]

05.06.02: This sign means:

a) Grab electrical cable
b) Break glass to open
¢) Hold railing tight
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5.7 Properties of materials

Before you start, you should read the chap@&.01 Fire theory

At the end of this block, you:

() Understand fire behaviour and stability of materials.

W Recognize risks.

w Recognize different materials

A performance environment is an environmemith a high risk for fire. A lot of the materials used in
sets, legs and borders, etc. increase the risk for fire and the spreading of fire. Therefore, it is
important to ensure that all materials used have specific qualities concethi@igbehaviour incase

of fire.

Two aspects have to be looked at:

9 Burning behaviouy or how the material will respond to an ignition source. How will the
material behave when on fire and what are the secondary risks like burning debris. For
example, will the material cdimue to burn and produce burning debris flying around or will
it drip of hot drops.

9 Stability, or how much will the structural strength of the material be influenced by a fire. For
example, will the suspension of a set or a riser floor hold in caseeof fir

It is important to look at the commonly used materials on stagesthadvay they are usedo
identify the proper risks. These can be different from the use for decoration in buildings for
example.

Burning behaviour

The fire behaviour of a material daghes what happens if it is brought in contact with fire or heat.

The first thing we want to know is if a material vailirn or singein contact with an ignition source.

We also want to know if the materiabntinues burningif the ignition source is remed and how

fast it burns. We want to know the propagation of the flame, in other words how fast the fire will
ALINBIFR® /fSINIeé&x GKS ARSIt A& GKIG GKS s¥ift G SNAL €
extinguishing

A second thing we want t&now is if a flame will affect the structure of the material, if it will
deteriorate. And even more importantly, if the material will produteming debris or dripswhich

creates the risk of setting fire to other materials. Of course we want to havela®BdA | £ G KI i R2
RSGSNA2NI 4GS YR R2Say QG &aLINBIFIR Fyeé FtlYAy3a RSO6NR
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This information will help us to assess thigk of spreadinga fire. The information is given in a
standardised way, using norms describing the fisgdviour.This way we can be sure that we know
how materials will behave wherever they come from.

Fireproofing

Fireproofing can be established by using spec
materials. Materials that are not fireproof by
themselves can becoated or impregnated with
specific products. This is a highly specialised job
is mostly done by expert companies. Some materi
are nearly impossible to fireproof, mainly becaus
they are not porous enough to absorb the product, «
coatings do not attach well to it. This istlease for a
lot of plastics.

Fig.5.7.a Stopwatch

A supplier or a fireproofing company will delivecextificate stating the level of fireproofing that is
established. This helps us to monitor if all materials on stage are OK. If the certificate is expired or
non-existent,you need to warn a responsible person.

Impregnating products and coatings havénaited lifespant Y R Yy SSR (2 6S &GNBFNB &K
basis.

Stability

If a fire occurs on stage, we want to avoid taspended equipmenfalls down, or that the floor b
(temporary) risers will collapse. Therefore the materials used in these constructions need a certain
resistance to fire. They need to stay stable for a certain time to ensure fire workers can do their job
and staff can evacuate. Examples of critical miate are steels and slings that suspend trusses and
structural or floor elements.

¢CKS adl oAt Al &re fesista®E LINHEH DR ¢ KK adadAad SELINBaAaasSR Ay
element will resist fire. A fire resistance of 30 min, 1 h or 2 h istm@mmon.

Test methods

A simple test to get an idea of fire properties of a material is to take a
sample and light it. Hold it vertically (with pliers or so, not with your fingers) ‘
light it in a safe place wihe extinguishing is easy (like above a bucket of wg. | .
or sand). Take away the ignition flame. You can then see if and how ¢
burning stops, what amount and what type of smoke is produced, and if
melting drops can spread the fire. This gives atication, but is of course nc
guarantee.

Pic.5.7.2 Burn test

To be sure of the properties, the material needs to be tested under standarg
OANDdzYa il yOSad ¢KAA Ad R2YS Ay |

lit by a standardised flame during a specificcamt of time with a predefined
draft of air. The whole procedure is executed according the standard in
and the results are documented.

Pic.5.7.1 Fire box
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Standards

The European standard EN 13773 distinguishes 5 classes of fire behavioul
standard is not widely accepted in the performing arts and entertainmen
most cases the national standards are used. They are relativelyaeedpted
between countries.

The most common standards are listed below:

Code Standard Country

NFRM1 | NFP 9503/M1 France

DINB1 DIN 4102/B1 Germany

NEN NEN 6941/6065/6066 | The Netherlands
BS2B BS 5867 part 2B United Kingdom

Less evident materials

We also should look into fire risks with materials used in a way
are not meant for or with unexpected heat sources. For exa
filters in the focal point of a beam or tape applied on a spotlight.

Pic.5.7.3 Burned filter
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Terms and definitions

What you need to remember 1 burning behaviour
w Burning behaviour describes how a material stability
responds to an ignition source, how it behave fireproofing

when on fire and what the secondary risks ar

like burning debris. impregnating

= =4 =4 =4

Stability describehow much the structural fire resistance

strength of the material will be influenced by
fire.

¢KS adroAatAte Aa SEL
(RF). This is expressed in time, namely how
long an element will resist fire.

Fireproofing can be established by using
specificmaterials. Materials that are not
fireproof by themselves can be coated or
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Rehearsal questions

05.07.01 True/False
Fire proofed materials do not burn under any circumstances.
05.07.02 True/False

A door with an RF of 1h will burn for a full hour.
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5.8 Safety distances

At the end of this block, you:

() Understand the gnciples of safety distances.

One of the prinary measures to prevent fire is toeep ignition
sources awayfrom combustible materials. The safety distance is t
minimum distance that guarantees that an ignition source does
ignite or damage a material, object or individual.

Ignition sources arevaided in a performance or event environmen
but in some cases they are essential to the activity on stage. Si

examples:
T hLSy TFflYSa FNRY OFyRfSaz 2y

Cigarettes on stage

1
1 Explosive devices for pyrotechnics or flame effects
1

Heat fromspotlights, not only in the focal point of the beam,

but also the heat radiating from the body
Fig.5.8.a Dancer
1 Laser beams

1 X

If people come too close to an ignition source, they can get burns or their clothes or wigs can set on
fire. In normal circumstances, there is neea for costumes to be made fire resistant. But in case of

an increased fire risk, safety distances should be defined. You should take care, especially for high
flammable materials like nylonA(nylon tutu is made from highly flammable material, with & ¢6
surrounding oxygen

Objects and materialdéike theatre curtains canatchon fire, or suffer damage to the surface even if
they are fire retardant. A safety distance should be defined and maintained here too. Objects or
materials that are within te safety distance need to get extra_______

protection in case coming too close is unavoidable. This is espe =

true for floors. T

Safety distancescan be described in different ways, sometime
multiple safety distances are given for one source. Fireworks oeflej#
projectors will have a different safety distance in the horizontal a g
vertical direction. Spotlights will have a different safety distance [EiEesaar=rneses
the sides and in the beam.

The safety distance depends on the energy ofigmtion sourceand
the expectedfire resistance of the surrounding materials. FOlpic 581 Safety label, showing the
pyrotechnics the distance also depends on howkfaming material safety distances
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can be spread. Safety distances can be prescribed by the manufacturer (Fireworks, flame projectors,
ALR Gt AIKGEGAT X0 2MeRSTFAYSR o6& | NARal laasSa

For specific applications, giving a safety distance is not enough. Some effects are mobile (smoking on
a0l 3Ss Y20AfS LRBNRBOUSOKYyAOaz X0 2N GKS STFFSOG Aa
(laser). In this casesafety areasare defned, where there need to be extra protection measures

taken.

Based on the above, it will be clear that maintaining safety distadogsg setup and performance
is one of themostimportant measures to improve fire safety.

Terms and dehitions
What you need to remember

w The safety distance is the mmum distance that 1 highly flammable
guarantees that an ignition source doesn't ignit materials
or damage a material, object or individual.

1 safety distance

9 ignition source

W The safety distance depends on the energy of t
ignition source and the expected fire resistance
of the surrounding materials.

1 safety area
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Rehearsal questions

05.0801 Safety distances depend on

a) the object at risk
b) the ignition source
c) both the object and the source

05.08.02 True/False
The safety distance is the same in every direction.
05.08.03 When we use a laser

a) we need to define a safety distance
b) we need to déine a safety area
c) we need to define a maximum exposure time
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6 Work safely at height

L 4

A\
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TOWORK SAFELY AT HE|®@U MUST

Take necessary precautions while working at height, on ladders, mobile scaffolding, fixed working
bridges, single personthfetc. in order to prevent falling or endangering people working under these
structures.

This means you master following skills:

T

=A =4 =4 =4 =4 4 -4 -4 =4

Selects and uses the appropriate equipment to go to the high working post

Identifies / spots environmental influences and obas that affect the safe use (weather,
rake, floor stability,...)

Ensures underlying work area is free

Mounts and uses the equipment according to the safety regulations and instructions
Visually inspects the equipment

Applies the appropriate collectiy@otection

Uses the appropriate personal protection equipment

Ensures no objects can fall during activity

Secures small tools and equipment

Closes off underlying areas

Communicates with colleagues while working at height

You master following knowledge:

)l
)l
)l
1

Ladders
Mobile tower scaffold
Mobile elevating work platform

(Fall protection)

You have following attitudes:

)l
)l
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Safety awareness

Proactive
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Working at height includes all situations where there isuastantial difference in heighbetween

the floor you are werking on and the environment. This includes all situations in the vicinity of a risk
for falling orwhere people are working underneath yo(working bridges, grid, etc.). Falls from
height and falling objects are some of the major causes of fatal woildeads. This is why working
safdy at height is crucial for a safe working environment.

We exclude activities on mobile platforms or involving rope access work (climbing). These are
specialist competences. We focus on repecialist equipment relevant fataily theatre and event
practiceonly.

Only when needed -
There is a large consensabout the fact that working at height (’ “

should only be dond there is no reasonable other wato get
the job done and if it is donér a short time only. So where
possible we will avoid working at height. The main question
not if a specific request should be carried out or not, but if tl
work can be organised in a different way to avoid working
height, some examples:

9 Can a spotlight be lowered to fix it?

1 Can sets benounted on the floor before they are hung?

Risk assessment

Choosing the appropriate method to work at height is alwa
based on arisk) assessment of the taslkOften this is a last
minute risk assessment. Questions that need to be answef'9-5-8aaladder to the moon
are:

What heght needs to be reached?

How long will thgob take?

How (easy) can the object be reached?

Does the person working at height need to use a lot of force?
Does the person working at height need to use tools?

Does the person working at height need to reacli?ou

Does the work at height involve electricity?

Can one person do the job?

Are people needed below the work surface?

How often does this work occur?

How much space is available on the floor?

Does the person need to transfer to or step on another flooplatform?

Arethere attachment points for fall protection available?

=A =4 =4 =4 4 4 -4 -4 -4 -4 -4 -4 - -4

How can we evacuate a person at height?

CID
[N
~
[ERN
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Based on these answers, a way of working gmedmost suitable toolsare chosen. In this process we
always choose the safest possible way. Foangye: a ladder will be more dangerous than
scaffolding, scaffolding will be more dangerous than a working platform and a working platform will
be more dangerous than working on the ground.

All the elements above are the input for a risk assessment, thatth be done for each situation.
This risk assessment leads you to the safest choice.

Medical fithess

Medical fitness is crucial if you work at height. Most countries have obligatory health assessments on
a regular base for their workers. This health asseent is based on the risks of the specific tasks or
the specific environment the worker will be active in. But this is only a shapshot covering your
general health situation. Everyone gets ill at a certain moment and it is quite possible this makes you
unfit to work at height.You should not work at height:

1 If you don't feel well suffer from dizziness, feel
fA1S @2dz oAttt TFlLAYy(Z

1 If you are underthe influence of alcohol, drugs, o

X

| 2 4 o W

1 If you areextremely tired or stressed 4

1 If you are underthe influence of medication,
even if you feel fine, you should check th
information leaflet that accompanies the
medicine. If you are not allowed to drive, o ‘,
indications of dizziness or fainting are given, yt
are not allowed to work at height.

1 If you suffer fromAcrgphobia or fear of heights
This is an extreme form of fear of falling
resulting in panic attacks in high places amual
becoming too agitated to get down safely. Th
is not to be confused with the natural fear whe
exposed to heights, which is a natupabtection
against risky or irresponsible behaviour. Y
should not work at height if you suffer fron
acrophobia, because you would endanger n,;i‘g_5'8.bfee”ng dizzy
only yourself, but also colleagues that need to
rescue you.

Training and instruction

Just as for any other jolyou need to have had instructions and training before you work at height.
Depending on the country you work in, this can mean you need a certificate or a document proving
internal training. The trainingnsuresyou are able to:

9 Set upthe equipment propely
9 Perform preusechecks
1 Usethe equipment according to instructions
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1 Knowwhat the equipment is meant for (and not use it for anything else)
1 Use the appropriat@ersonal safety equipment
9 Protectthe people around you

Despite training, when you are on awmeunknown location, you need to get instructions about the
way of working at height in that specific location. Sometimes habits, demands or rules can be stricter
then the lawrequires

Use personal protection

The use of personal protection equipment depls on the specific risks in the concrete work
situation. Your employer or the person responsible for safety will provide you with instructions for
your specific tasbased omrisk assessmenfThe nost commonlyoccurring personal protection for
situations at height will be:

1 Ahard hat, to protect you against bumps when going up
1 Restraining or fall protectiorto keep you from falling

9 Slip resistant shoes
Plan for the worst

There is always a risk that yauill fall, get injured at height or need to be resal It is essential that

these emergencies arplanned and trainedin advance. In some cases, for example someone
unconscious hanging in a fall arrest harness, you only have 10 minutes to retrieve them, so there is
no time for improvisation. This also mesathere always needs to be a second trained person on site.

Just like any other work place, a high working spot needs to Bagrgency exits or escape ways

case of fire. If you work on a high place, you probably need to evacuate even faster, thd tteat o
fire will affect you earlier, because heat rises. For specific situations, like follow spot operators in
bridges, ropes with emergency descenders will be in place. You need to be trained to use them.

Surfaces below

When you are working at heighthe risk is not only for you, but also for tipeople standing or
working below you You can drop something or even fall on top of someone. These risks need to be
tackled from both points of view:

From the point of view of the people below ’

1 Clear the area afinauthorised and unneeded people. ‘

Close off the area with a rope or fences.

Ensure a clear view on the area.

Ensure proper communication with the people below.
Ensure PPEs are worn by people needed below.
Ask someone to supervise the area.

Warn that someae is working at heighdt the entrances.

=A =4 =4 =4 -4 -4 =4

In a public spacgou need a guide to control the public. Fig.5.8-c The Head
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From your point of view

1 Empty your pockets or close them to avoid stuff falling out.
Carry only the necessary tools.

Secure tools with a wristband or lzanyl.

1
1
1 Use a pulley taft equipment you need.
9 Place toe boards where possible.

1

Wear fall protection.
Areas with collective protection

Where possible, we will use collective protection to avoid falling from heights. Working bridges have
railings, open eleators or orchestra pits during build up or rehearsals wilfdreced off In theory

this collective protectiorshould stop you (and everybody else) from fallin@ut still some risks

remain. If you need toeach outover the railing or need to work higibove the railing, you can drop
G22tas SldALYSYy(izX ({ &risiSadsestmehtyias iok& mdtle aaidk apmidprinte 2 v &
measures need to be taken.

Areas with no collective protection

In exceptional situations it can be impossible to provide ctille protection. An example could be
work during setup where fences have not (yet) beenipyplace In this case we will need to rely on
individual protection, like fall arrest or restraint harnesses. This situation has to be kept as short as
possible Once possible, the collective protection needs to be put in place again.

But even this is not always possible. Think of the orchestra pit, an open elevator or a performer on a

high platform during performance. The performer needs to be able to moveAtg 3= X | yR (K
protection can't be visible. Puttingp a fence would be incompatible with the artistic goals of the
performance. In these cases mospecific measuresieed to be taken, relying on warning and

training the people involved. Examples of measueuld be:

1 Improving visibility

Lit edges

1
1 Keeping a safety distance from the edge
1 Not walking backwards

1

Ensuring a view othe surface you walk on

1 Warning signs Pic.5.8.1 no collective praction

Inspection of the work area and environment

Whenever you work at height, you need to chetlithe environment you are working in doesn't
cause any risks. Typical things to look for are:

1 Clean floor, no tripping hazard
1 Bumps and holes

1 Unstable or slippery surface or floor
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1 Floor strength
1 Obstacles at height
1 Wind and weather

9 Unauthorised persons
Use of ladders

In the first place, ladders are meant for accessing other levels
platforms. They can only be used for work thabizasional and
non-repetitive, that doesn't imply puttinglarge forceswhen
handling heavy loads, that is feasible withe handand within
arm's length reachand where no safer means of access
available and practical.

Some basic rules that will make your work safer:

Pic.5.8.2 ladders
1 Do not put a ladder near the edge of an opening in the
floor.

Do not put ladders on risers, bridgessmaffolding.

Do not put a ladder in front of a door, if necessdogk the door and put up warning signs.
Ladders are natlesignedo be used horizontally or upside down.

Ladders must rest on their side rails, the rungs are not made for support.

Check imges, spreader bars, and locks before climbing.

Check the angle of the ladder before climbing.

A ladder should be one meter higher than the spot you will be working on.

Do not allow anyone under the ladder during climbing or working.

=A =4 =4 4 4 -4 -4 -4

Stay with both feet o the ladder and keepour belt buckle in between the rails, don't reach
out further than an arm's length.

Use of mobile scaffolding

To use a mobile tower scaffold, you need to be trained and informed.
height-to-width ratio of a mobile tower scaffdl should notbe greater than 3
to 1. Avoid working on a unguarded platform, also when building, and se
all parts immediately. Alwaysimb a tower on the inside never sit or stand
on the railings, never use any means to increase working height aner
reach out further than arm's length. Ensure the route is clear, free of obsta® " ]

and free of holes or bumps before you move the tower. Never move ‘

scaffold bypulling it forward when standing on topf it! Always usthe pi.5g3 mob"é scaffolding
brakesof the castor wheels.
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Use of a mobile elevating work platform

To use a mobile elevating work platform, you need to be trained and inforr
not only in general, but also to thepecific machinend thesituation you work
in. Always check for obstacles above you when djirega Stay withboth feet
on the platform anddon't overreach neversit or stand on the railingsKeep
the cage clean and clear of obstacles. Use a hard hat and fall restrair
move when at heightor disarm thesafety features Always use outriggers

Prepare yourself foemergency

Terms and definitions

=

working at height
mobile platforms
rope access
medical fithess
acrophobia
internal training
pre-use check
risk assessment
surfaces below
unauthorised person
safetydistance
scaffolding

collective protection

= =4 4 -4 -4 -4 A -8 -2 -5 -2 -2 -2

mobile elevating work
platform
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6.1 Ladders

At the end of this block, you:

() Know the different types of ladders and their use.

(0V) Understand how to set up ladders and work on them.

A ladder is a vertical or inclined set of rungs or steps, connected to vertical members called stiles.
There is a large variety of ladders, stepladders for smaller work, extendable ladders to reach high
surfaces, A and Y ladders that stand autonomously and fixed ladders like the ones found in a stage
house to connect the different levels and bridg¥®u can een find A-ladders with wheels. We do

not discuss rope ladders in this chaptas they are part of spéised skills.

Choosing

In the first place ladders areneant for accessing other levels and platforms. They can only be used
for work:

9 that isoccasionalndnon-repetitive.

9 that doesn't imply puttindarge forcesvhenhandling heavy loads.
1 thatisfeasble with one hand and within arm's length reach.

1 whereno safer mean®f access is available and practical.

(Examples are focussing a spotlight, plugging a cable, etc.)

Where possible, it is preferable to use scaffoldinguoelevated work platform.
Carying and transporting
When carrying ladders, some basic rules apply:

9 Carry a ladder on your shoulder with the front part up. This avoids unwanted contact with
other people.

1 Pay attention to obstacleat height (fixtures, %

cables, etc.). I m
i Watch out at doos and cornerandwarn
people you are coming. g

1 Heavy ladders should be transported with
two people, one on each end.

1 If you carry a ladder standing upold a low
rung to lift with a stretched arm and a high

rung to support the ladder. If you get out of rig 6 14 Laurel and Hardy
balance, put the feebf the ladderon the
ground.
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For short distances, a ladder can be carried vertically. Take care for obstbletaght and keep the
feet of the ladder close to the ground, so you can put it down if it gets unbalanced.

If you transporta ladder with a vehicle

1 Be sure itis well secured.
1 Check the turning circle.

9 Check warning signs and other signalisation.
Checking

Before you use a ladder, you should carry owisaial check If
you find any defects on a ladder, it should be takemt of
service The ladder should be stored in a separaigationfrom
ladders that are in function, to avoid mistakes. The ladc
should be clearly tagged with "out of order" or similar text. Y:
also need to inform the responsible persabout this.

The respnsible person will decide to scrap the ladder or |
repairs be carried out by the manufacturer. Repairing ladder:
a specialised taskbu should not try to repair them yourself.

A visual check includes:

=

structural rigidity Fig.6.1b inspection
excessive wear

corrosion

joints between fixed parts should be tight, secure and free of damage
movable parts should operate freely without binding or excessive play
end caps should be in place

grease, oil or other substances that make the steps slippery

safety, periodic check, usad maintenance indications
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Non-skid feet should be checked for
1 attachment
1 wear
1 imbedded material
1 proper pivot action on swivel feet.
1 Multiple parts ladders should be checked:for
1 play tolerance between moving parts
T Aluminium ladders should be checkfmxt:

1 dents, bends and deformation in side rails, steps, and rungs
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Wooden ladders should be checked for:

1 cracks, splitting, and rot

9 compression failures

1 not painted or covered with a transparent finigimly.
Extension ladders should be checked for:

1 gravity-action ladder locks operating freely

9 deteriorated, frayed or worn ropes
Double or "A" ladders should be checked for:

1 damage or deformation of hinge point

9 damage on spreader bars, chains or rapes
Platform ladders should be checked:for

1 proper closureof the platform

Setting up

Before you put up a ladder, you havedioeck the environment

T

T
)l
)l
1

6-179

Keep the zone around the ladder free.

Do not put a ladder near the edge of an opening in the floor.

Do not put ladders on risers, bridges or scaffolding.

Do not put dadder in front of a door, if necessary, lock the door andypavarning signs.

Ensure your ladder is not
blocking emergency exits ol
routes.

Do not leave a ladder
unattended.

In case you are working ir
public domain or a place where
vehicles can moveput traffic
warning signs in place or mak
use of a traffic controller.

Avoid places with (touchable
electrical installations or
overhead power lines.

When you work in open air, takerig.6.1.cin front of door
weather conditionsinto account,
high winds (6 Beaufort = 45 km/bhncause your ladder to topple.
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Ladders are designed forsaecific purpoself you use them in another way or for another purpose,
there is no guarantee that the ladder will hold.

9 Ladders are not constructed to be uskedrizontally or upside down
1 Laddersare not made to beied or bolted together.

9 Ladders are not designed to step from one to another. If you use several ladders to reach a
work place, there needs to bepatform between the ladders.

Base / support

The base of a ladder is likeendament, if the base is not supported properly, the stability and the
strength of the laddearein danger. Some basic rules apply here:

1 The base should not slip away, this garssiblybe done by adapted noslip feet, other
protection, or anchoring the feet.

Ladders must rest on their side rails, the rungs are not made for support

Avoid putting ladders on a slope putting the feet on different levels

Do not put ladders on flight cases, wagons, working platforms, or any other object.
The underground must beable and horizontal.
The rungs should be horizontal.

Put extra support on soft surfas& needed.

= =4 =4 =4 4 -4 4

Use stabilisers if needed.

Pic.6.11 nonslip et
Stepladder / platform ladder

A stepladder is a lighiteestandingladder withflat stepsand a hinged frame. A platformdeer is a
similar tool, but has avork platform on top, with a handrail. Both can be used to work on, in
contrastto other ladders.

If you set up a step ladder: A= ‘\‘i\\
1 Make sure the ladder is opened completely. A\t ‘5

1 Make sure the platform is locked.

1 Make sure the spraders are horizontal.

Double or "A" ladders

A double ladder is a set of ladders that are connected witinge. The feet of the
ladders are set apart, limited by spreader bar or a ropeThis ensures a stable
construction to climb on, in the shape afi & frame.

{8
Pic.6.1.3 A ladder
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The easiest and safest way to set up a double ladder is to

1 put the ladder straight up
9 take the smallest part oyt

O

91 lower this part in the hooks of the
hinge points

1 walk away with the smallest part
until completely open

1 check the hinges

9 ensure the spreader bars, chains o

ropes are tensioned
Fig.6.1d spreader bars

Combination or "Y" ladder

A combination or Y ladder is a double or A ladder that has an extra part that ce

extended

Set up as a double ladder
Ensure the ladder is standing properly

Unlockthe rung locks

Slide the telescopic section upwards

Keep the telescopic part close to the ladder

=A =4 =4 = =4 =4

If needed walk up the ladder

Extension ladders

An extension ladder is a fixed ladder divided into two or more lengths for m
convenient transport andtorage; the lengths can be slid together or slid apart

expand the lengthof the ladder.

Walk up the ladder
Unlock the rung locks
Extend the telescopic section

Keep an overlap of at least 1m (check manual)

=A =4 =4 4 =

Check the rung locks

6-181 ETTE Learners book
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Walking up a ldder

To bring larger ladders like A ladders or extension ladders in a vertical position, we need to walk
them up, the procedure for this is as follows:

91 Putthe ladder to a wall or ask someone to put his feet against the bottom of the ladder

1 Walk the ladér up, one rng at a
time.

9 If the ladder is to heavy, ask for help

Fig.6.1Lewalking up a ladder
Top

1 If you put a laddeagainsta wall, both side rails should be supported by the wall. If the
surface is not even, special tools need to be used.

1 A ladder should be anmeter higher than the spot you will be working on.

1 When the ladder is used to access a platform, it should stick out at least one meter, so the
user has suppotto cross from one to the other

1 Be sure the surface is immobile and strong enough. Nevea padder against a scaffolding
tower, a set or another unstable object.

1 If aladder is very high (25 steps), it should be secured / tied off at the top.

00 9

Fig.6.1f over the top
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