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1 For eword

As part of an exchange semester at Novi a
Vaag&in|] awd) Luc Chevalier and Manuel ZWi nge
entitled AConstructbwoinl diabg Sadledtyi dBososftor a
|l abo carried out wi t hi n tuhreo pféraaon essvonie &k § eorf t
(EPS) . This project takes place in the Cons
shared facility dedicated to education and r

1. Buropean Project Semester (EPS)
The Eurepean Proj E®Ptpp Sejmeksgtaertrtooi n 1995 anc

organized by Dr. Arvid Anderson in Denmar k.
provi dledniwer sities alltl wasrmé&iunmloypeor gani zed
studeéot pr act i cfeotrhleeirr fakiulrles work i n compani ¢
teamv.estyudenthaswhdi ni shed at stedgtenowouryaeged
apply for the hEPEPSDurtihreg students wil/l be
teams, whawthomataidsal |y to English as. tThhee spo
focus ItewsmwomBke si des t hat, the EPS covers ma
which can be Jsoeregne nbeHaoows en, 2017]

Enviromental

Issues \

Systematic

Innovation European

Laws

s EPS
Projects

Management European

standards

Language

Fi gar eDi agram of the EPS P
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By being part of thmereERS®, gtripew dtowgckdrhtes as

the wvarious engineering probl emk. | Bsudendt swc
(mostly) on subjects they hleesummppordte att hr omi
entire project I's huge. Nexhave ¢her peojient

|l anguage to keep also in touwchevwirtyh dtatye IMéda
foll owed by a suypfetresp rsafreosfisdoec chaocsht)i ng uni ver
guarantees bDheentperbectthe achievement of

i mprovement of the competences thatr ramreni mp
the close future.

1. Phe am

The project steafm a&damscilidptl i narcyul aomdalmul en
Exceptionally, the group consists of only t
aspire to become meEvdaynhedy ehgt heer swvi | | pr
compences usefurmerdtoroft htetheatmaiim goal

N a me Luc Chevalier
Date of M3/rdzn/ 20014
Countrgi Fyance, Tarbes

Uni ver sidtyTOP Ecol e National e dol
Tar bes

Degree: Mechanical and I ndustri al E

Contiact luc.chevalier@edu.novia. fi

i chose the EPS program because | didn't
|l i ke regular | ectures, sitting and | istenin;i
really the right choice for me, especi a
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Na me: Manuel Zwi nger
Date of 9.rit1h.:2000
Country,Gecrimayny, Osnabr ¢ck

Uni ver siHogchscsunlaecbr ¢ ck UWUniAywer 9 ietdy o
Sciences

Degree: MechartEingalne(eBaochgel or of Sci

Contact manuel . zwinger @edu. novi a. fi

fiMy motivation for joining the EPS prograr

effectivedrwydnmanemonmlyabor ati on skills for f
projéctwas al so inspired &§carmdki rogpwioan uma uryt
Finldaunrdi ng the winter, experiencing both it
Finally, | wanted to engage in intercul tur

perspectives and broadening my under ©tandi n

As mentioned previously, project
"monitored" by a coach. For t roject, t
Mi k ael Renl und, head engi nee t he const
| aboratory within th(egrToewwphnob a group
di f f draebrotr g.tHbe i € S al so, i n a t he

a t

e
mect Wi

cust oomert hi s projectdthhgecapueeth
antthe contributions made b

i mpactsilmicm he is the main s |l abo
Therefore, he i s notheimmgpd edi ary
final say-markidcdegci si on
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2Presentations of { Ma/ [Cwon s

2. ARresentation of Technobot hni a

At the Palosaari campus in Vaasa, Technoboc
flexible | aboratory compl ex for engineerin
combines in a sidnogléea bbourialtdoirnige st won a wide r
fields, from mechanics and energy to &elect

engineering.
The center is jointly owned by three insti

- Novia University of Applied Sciences
- Vaasa University of Applied Sciences (VAM
- The University of Vaasa

I n coll aborati on, they have the aim to me
into a mul tidisciplinary environment t o C
phil osophy of Technobothnia is to giwd stude
t haer t equi pment and to experientialpetatrann
with home country based nd foreign L Mmpani e

o

Technobothnia-fplaysroa @t

-

b

context: it functions as ;b ment a
space and a research an facil
Engineering student s exper
through conducting experft Il al s t
and building prototypes, s can
from applied research as gh t he
services after experi men als te
buil ding prototypes. Thi feeds
Vaasa i nnovation cl ust e = Wh 7 = a re
renowned for its industr r Vsosntmei uster

Fi g@r eMain Entrance

2.2ntroducti on t o t he Construct |
Laboratory

of the many facilities | ocated in Technot
|l ocation to go for research and testing of
engineering Ssystems. It i s a teaching and
students can explore how materi al behaves

construction systems behave when subjected t

8
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The mission of the Construction Lab i s toc
practice. Students i n tshuer vemyyiinegereinnvg rpornargernd
t he facilities regul arly t o perform exper
knowl edge. They are taught t o carry out S
i mpl ement them in design and construction op

I n addition t o p |

supporting role in e«
Construction Lab i s
active partner of t h
regional constructi
infrastructure i n
Construction compani
infrastructure busin
coll aborate with the
do materi al testing
lverification, or spe.:
§ studi es. This bridge
between student educ
professional practic

provi diwog |Irdealel evanc
the students' traini:
to the | ocal economy.

2.1Baboratory Activities and Speci

The Construction Laboratory facilities anc
education in construction engineering but a
ot her rel ated progr ams such as environmen

engineering.

Mo st of the activities of the | aboratory
The first one: educational experi ments, stu
t heoretical concepts to fields such as mat
buil ding physics. The second one i s anal 'y
environmental testing of materials and compc
And the | ast one d e v e lsocpanheen td eavned oipmmeonut ast, i

IS
design and prototyping of building or safety
2.0 developed in this project).
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The | ab
accurate
equi pment

T Compr
T Buil d

acous
T A fir
T Geote

capac
T Concr

t he s
1 Vari o
t each

Each of
|l earning
phenomena

TECHNOBOTHNIA

oratory holds a | arge range of meas
and trustworthy analysis becomes f
i ncludes:

ession and tension test ri.gs for t1l

I ng physics measuring equi pment ,
tic perdoirenmsnce

e furnace, which enabl esboaohdi mlglse
chnical gear, including soil C omp:
I tyetaesting

ete preparation and testing gear,

trengtdpeodi memsret e

uss carmel Igear and meas er g ddeigfufi eprneen
i ng modul es.

t hese resources contributes to m ¢
environmeobgeenawtdi chtetadentwsth re€
rather than relying only on theore

2. Ah€onstr wxbdhoroat or et @i Imor e

Due t o
Engineeri
di fferent
own appar
rooms for

the diversity of experiments and

ng Laboratory is not confined to
adjacent rooms. Each section serve
atus individually designed to suit

m a cohesive and efficient whol e t

project wor k.

The | aboratory can be broadly divided into
T The Concrete Laboratory,

T The Geotechnical Engineering Area

T The Fire Technol ogy Section

Al | of
di fferent

these go to make the Construction
areas of construct i-boans eedn gsienteteirnign.g

10
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2. 4Colncrete Laboratory

The Concrete Laboratory is the | argest a
Construction Lab. 't comprises a nyumeeerpf
number of rodnmragvaeanidn fi Nies ancillary rooms (
L- A room, changing room and others too, but t
arrangement all ows for mul tiple operations
preparation of materials to mechanical test:i

Fi gdOsme ofap hef mt he Construction Lat

2. 4.Qoncr et e LRalarFotPArly)

ConcrLeatbeor at ory i s the name of the central
duty machines such as compression and tensio
test the mechanical properties of concrete ¢
for working with wood such as a circular sa
storage for sand, rubbl e, et c-acclThd s arooan Wi
machinery that should only be wused by qual
compression tests, for example, are perfor me

11
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) e JAS
Fi gbrePi ctGoesR2ribgbooat ory

2. 4. 9t &2r Rogoem ( F6 P4 1)
Room F6P41 is specially dedicated to the s

t hat cuasnebdpehand (drill s, grinders, etc.). I
machi ne,, scclrggmpssc,i |l s, tape, aandobhl Fotheehhbrce
equi pment related to the world of construct
proper functiaboragdoiytitshaccess is | imited. I
theft reasons, only a very | imited number of

 JBENOL -
=N M4

Fi g6r ePict uSte rofg etmh 12
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2. 4. QomdcrMetxeRogm ( 6 P33

Room F6P33 -task mudm.i |t houses a concre
concrmitxer , a viPernsomagl tRbdteecti ve E(@Qaarmpment

protection, saf amy gluas)d samads lkegl ofvtesi s a very
when students are making and mixing concrete
the most used rooms in the | ab.

FigurePicture of the Concrete Mix

2. 4.CQGh adn gRormogn

The | aborat ortywah amng i hnau
Tekse wmwged by students and

acces
the worlBadaeegsshoes and o\ vail ab
for st uTcheerytnsc.| ude  bteonicl beat el

shower s, all owing for C >hange
preparation. This space he cl ean
safety in the | aboratory. a very
point, which we wil!/ retur n this

Fi g@8rePicture of
( men)

13
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2. 4 .9i.é&vRorogn ( F6P31)

F6P31 is a room that initially allows fo
cabinets. To perform different test s, oVvens
di fferent temperaturseharkaemrgleiah é dwd dieit ea Imi p,e 3
particand sdizsetri bution, to aebebavigrsoils ani

2. 4.Tlhos AnRoeolne s

The-ALroom is named | e of
one of the machines th Ange
abrasion testtrdgesiomchahbe

ory

tests with student perswtn
supervOshen machines and|
al e found in this room.

FigaPe Picture in the

14
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Al l trhoeosnes transform the Concrete Laborat
facility for studying building material s, f
and analysis. The space iIis used not only to
concrete testing but al so with other mat er i

mat er icallfsa ¢ ted

mat er i als pleicmifticd aattriteeentshac hi nes.

2. 4Ge2ot echni cal Engineering Area
The Geotechnical Enc
Field focuses on t he S
behavior, stability, a
design. This field provi
han-ds experience on hov
conditions influence st
and safety.
The geotechnical |l ab
M equipped wi th special i z
H and testing devices wuse
geotechnical | aboratory
Al equi pment is | ocat ec
iroom, the geotechnical r
| The | aboratory enabl es
Nconnect theory wi t h pr e
tests such as permeabili
ri se tests on aggregates
clay (fall cone, vane sh
: Ml and triaxial tests), Pr
FigadePicture of Geotet est s, and particle si z
sieving and hydrometer methods. Additional t
determination and Los Angeles abrasion test
projects and research related to soil behavi

15
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2 . 4F i3ifeec h n o $eocgtyi o n

The Section of Fire Technology is committ
under fir en cioammding ifairgde fl u tcnaanceeatcdtmipa r ataur es o
thousand degrees. The furnace all ows contr
performance of building materials and el emel
Tests are required in order to have a grasp
to ensure that materials comply with Europes
The tftaalensleacgy oar oioemhi oah is a I|little bit sepa
| ab.

FigaRe Picture of the Fire Technol

Apart from its educational role, the Fire
cooperation with | ocal compani es, where thi
verification #uUr tpleedfmoma,ncal t he equi pmen:
| aboratory <can be made available to compan
request a partnership with the | aboratory e
access to scpoentmofni cmaEnbormmé e students, this o
to participate in applied projects that hav
safety.

16
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S3Presentation of the proje:

3. Introducti on

The construction | aboratory was transferr
renovation, but many of t he machines curr e
Laboratory safety has gracdcuan Irye slhaig it ea fcfoencstt e
changes in staffing | evels. Although the Tec
and funded by three universities, the constr
management structure, as avwarnvae dhgbyneMswira.s lta
organization have resulted in |Iimited capaci
Consequenstelvyer al procedurreesvilsavde imotl imee nwi

practiaad the overall faalgtpahmbgaehwed pleacn qei

Today, the situation represermstosmmachbhi pas n
ar so me whoautt d aotre dno't propeyrl domamentamniedn i s i
and safety practices do not ful Ilpy azltiilgee swi t
construction | abolfisstadreyt yn ebeotb sa 0genféhrias why tt
proje@dnsgtsr ict i on L abbuiSladientgy sBooloustti ons f or a
| abo.

S a new momentumhi $ moneememig. al so st ems

new engineer, Mi Hkea el n ReErNsLtUaNlDd s and val ues t
saf etsypeclthe time has come for a comprehensi
upgrade, the one that wil!/ moderni ze the | at
back to the | evel it deserves.

3.Rroject objectives

After the project teams were formed, the f
of the new project team was held on Septemb
project objectives were defined. What does N
wi t h t he |l aw? Foll owing a t horough and | e
understanding of t he project objectives) (o
|l aboratory, the work areas were established

were defined.

These objectives are divided into two main
T Primary (major) objectives: These are the
priority.

1T Secondary objectives: These are the ones
sufficient time and money are availabl e.

17
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PRESENTATION OF THE PROJECT

Introduction to
the project

l

Project objectives

I
I !

Primary (major) Secondary
objectives objectives
* These are the ones on * These are the ones the team
which we must focus should consider only if
as a priority sufficient time and money
are available

FiguBe Presentation Diagram

3. 2P rlmaaby ecti ves
The primary objectives represent the <core

essenti al goal s that mu s t be completed to e
Lab Safety Boost. These objectives were iden
with | egal requirements and the expectations

These ob( evotrikv e@reea s )

T Getting familiar with the | ab

T Analysis of | aws and standards related to

T Ri sk assessment

T I mprovement pl an

T Protective screen

T Laboratory map
3. 25e2condary objectives

The secondary objectives include additiong:
safety and wusability of the | aboratory. Thes
on the time, resour ces, and budget avail abl e

(as previously mentioned)

18



TECHNOBOTHNIA

UNIVERSITY OF APPLIED SCIENCES

These seconda(rogr owqgrekrntarveass)

T Signage

T Short machine instructions

T Chemical product s

T Organi zational system

T Machine instructions

This second |list is by no means exhaustive
or modi fied as the project progressed, part
standards (see the chapter "Laws and St and

objectives could be theEsubpean &fowecfkorBgm
example (see fu4tBekbaww wandns tchheadppatredrs anal y z

3.Beli verabl es

The project is divided into two main parts

T The first part consists of research, ane

document s. This is the theoretical phase

foundations for all practical actions wer

T The second part focuses on practical i mg

materi al purchases, and the concrete apfr

during the theoretical phase.

Al l project deliverables were produced, r
and then submitted in their revised and fina
not only essential for this project but will
teams working on the Construction Laboratory

During the first part of the project, seve
For i nst aamrceael, ytzdifetgdraws and standards, a s um
fRo o-mev el safety-Lawguiamemeé&n tas d ar a@awsa sa ncarl eyaztee dr.
This document I's cructihadechwenmezwmsdedons dehane
| aboratedygy for mprad\wd ment i wi aBccordavaat | e
technical requirements. It al so forms the b
were planned.

Theoretical deliverables produced include:

1T Roo-mevel safety requirements based on the

1 Machd e& el ri sk assessments

1T Purchase | ists and material specification

19
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Practical del iverables include:

T Laboratory map
1T Safety screen
T The postengnhnwahetnyansdhaotensr Vidscfis| i t y

Pr
Th

Term Presentation (presented

w h
Pr
t h

pr

co
P a

3.

ef
|

Figdabe Pi c El‘me“t

t he

I n addition to the technical del i verabl es,
ograans o requires several academic out put s
e team prodecmdRapMitd- and a Mid

% 0,0ctober

»

i ch all owed tahned saulpler ¥ h e o rE
ogrpaem p(lfeor example, nhHe ot hg pfe r s o
e ot heMs k ety sp s p 0 ntshiEPISe \
ogrianam NO&hd& ot hers peopl
t er etsot eads)s.ess the progr e:
s hal fway poi mtr.oghihtatmhlee

[ del i ver a Final Repo al Pr e
cheduled for 17%&ubenae mikd :

e wor k c¢ o mprleest®lidt dam el mmceJFesbﬂtﬂeP'cture of
Mroject | imitations

As with any engineering project, this wo
nditions that accordingly influenced the
ce of progress. During the whole project,

4T.elam si z-per sPobhjwecCt

The project was carried out by a team of
ficient communication and a consistent Vi ¢
mited the total available manpower compare

P SOES ”fo

”$

N

% 7 ‘olun hixf

Vind-water.fire.e urth

20
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Tasks that normally might be divided wup ar

as the research of | aws and -l tvaendarredgsy, i r tehme
mac hd e® el risk assessments, documentati on
devel opment, were completTéddsbypyfoehy envailil ed:i
management , prioritization of tasks, and sor
to what was realistically achievable within

This is one of the reasons why not al |l t
cournate compl eted, although the main work was

3. 4BwdgGemstraints

For the project, a | bwithe.fclard O0rBe eluirtoys, wahs
not pose any constraint i n developing the
components necessary were well within this r
practical patds pec itanlilsy ptrhog ,epatrod elcit miotne s ca rece
further el aborated upon in the relevant <chap

However, even though the budget was suff
deci-makhnng: every practical solution had to
justified. More advanced or expensive optiol
necessity but because they would have been
constraints of an EPS student project.

3. Whyhoose’robhest

This project wi || pr oviodne eaxnp eap Earcteu niint yt
engineering area, combining real l ab wor k wi
anal ysi s. It enables the student to work on
i mprovements that make the | aboratory even
project wdtldndieng oanmgd wi | | continue benefiti
com&deyond this, the project i's also an exc
prob$teimvi ng, coll aboration, and practical d
type of engineering career. l'ts versatility
makes it a particularly enriching and meanin

21
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4 Devel opmeWor bfcahei ed out

4 . lntroducti on

The work performed during this EPS - s det
chapters represent the main areas of wor k

"phaslets"covers preliminary investigations, 1
i mpl ementati ons ptrhaacttdied@aidvneerda bl es a't the end
outlines the adopted approach, met hods wused,

overview of the development process that sha
project.

4. Rr el i miomdgertyt i ng f amLalbioarratwirtyh t h
4. 2PaX tici fatii 9@s i Iméd Wo ri ant d rhye

Observations of sever al classes conducted
understand the operation ofndhet Comadbhuoebko
nor mal conditions. These observations made i
themsel ves around machines, how they move
t eachi ng acotrigvaintiineesgp raarcet i c e . This early i mm
enlightening with regards to the daily us e
behaviors and ways of <circulation that <coul c
to crowding, visibility, or Thpiod 8 e mishatye pb vi sh a :
i mpor tuamdte rtdotoavn d hest ructi on | aboratory work

.

Figabe Picture 3 of the Constructi
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4. 2021 i ne research on | aboratory machi

Since a | ot of machines wused abor a
old, the associated document a mi ssin
Therefore, a parallel wor k o esear
based on photos and visual 0 s of
order t o i denti fy t he equi gath
i nformation frao@f oombuneesounnp S
very present i An pRlopl ek s( thew
al LChat GCPrT Googl e fGeimidnsi wahsi kcend Fd g arg® Cdglo Yot
cites its internet sources in its responses,
This Al tool I's even more practical when sea

such as the Amsl er compr evshsiiaol®e ritrseasnt i aalgd maar
common machine

What this head does

* Provides vertical compressive load up to about 10 tons through the hydraulic cylinder, with
the load transmitted via the central head to your sample or to interchangeable tooling (here, a

bending setup for wood beams). cooper +1 @ Bild-20251027-104716-¢

« Measures force (through a load cell in the head or in lip& with the cylinder) and piston stroke

or crosshead displacement, which the software convgrts into curves for strength/stiffness

analysis. scribd +1 @ Bild-20251027-104716-c

/[

Exampbé clickabl e
directly to theteosndetwbere the AI
informati on.

Figae Example of the Output of Perpl

4. 2l.n3t ervi ewéMwkabl sRahfund)
We e knheyet i ngs were carried (oifdurivdhee hs Mbkaet

the meetings wadréet | arbloy attloiry) engi neer, I n
informati on regarding t he history, equi pme.
| abor.atFoorry i nstance, in an exchange, Mickael
Fi sktarracaandoncompression. testing machine
Because sever al of t he machines wer e

documentati on, explanations from Mi k ael roe
principles, and associated hazards wer e f
necessary to understand each machine before
the project. Questions r ad dedni nago ntdhuec t leadb obrya
such as Mieamss oMhti ch | st ovesrhya rper adcotciscnagiynt s or

contact
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4 . 13aws SHArmcdamalaytza on

4 . 3l.nlit roducti on

Before any practical i mprovement could be
it was crucial to establish exactly what | eg
enviromBmemtureaeny of the machines are old and
either mi ssing or i ncompl et e, and sever al (
updated for many year s, the first step need
study of the | aws and standards related to w

This analysis formed the basis for the &en
everything done-fdami sgghhge EPS8 ri sk assesst

equi pment , right to the-wdsesiign faf |t tempaian
applicabl e Imeuldetri ams .keep the analysis cl e
based on six key document s: three Finnish |
The documents were chosen because they direc
project, which include workplace environment

assessment methodol ogy.

A
FINNISH
GOVERNMENT
Figaoe Logo of Gokher Rime Figd®e Logo o

4. 3D0c2cument (St himewsl a n d Stt dahr ceaer d s )

Finil alws
The project took place in Finland and th
Fiamldso the finish is aplphlei cfadllleowiongt htihsr el

recommended by the coach. Halvmon gt eladr@se dn oiwn  thh
i s better able to advise on the selection of

1 Government Decr ee on t he Saf e Us e and | ns
(403/2008; amendments up to 1095/2029 inclu

The gener al duty of the employer to ensur
by thilss Acntc.l udes duties on hazard preventic
supervision of wor ker s, wor kpl ace organi zat
general duty to ensure a safe working enviro
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2Government Decree on thed®ah20a¢8,0famacdhdmeart
1095/ 2029 included)

This decree sets out the requirements for
periodic inspectidn ofncwardlke se quwilpmemtn. sui t ak

mai ntenance records, inspection intervals, o
t hat make sure work equi pment r eTnhaiisn sd escarfeece d

addresses the safety requirements for machin

3O0Occupational Safet{fy3sdana@aoldeal ameAdtment s up t
included)

This is applied even to the ol der machines
protection devices, emergency stops, electri
guarding, noise, ergonomics, and gener al req
mechani cal ri sks.

4. 3 .12ntler nat iioznaatli oOr gbafre &tt iacmm afl SO st andar ds)

| SO standards are globally recognized guid
efficiency. They harmonize technical requir
services meet the same RAhgbBesbhapddHEs swamlda
benchmar ks worl dwi de, and i f they are not r
Just as with | aws, the coach advised wus to
directly or indirectly, to the safety of a w
4 Safety of machinery: Gener al principles for
reductli®@ 12100:2010)

| SO 12100 is the international reference
structured method to manage risks. I n this
hazards, the assessment of their severity a
measures to reduce risks to acceptable | evel
l evel ri sk assessments, ensuring cbohepbstenc
covered in thed4f dl Rowkn@ssesctsimemt ) .
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5Safety distances to prevent(h8©ald83o6n261b¢g

EN | SO 13857 sets minimum safety distances
areas and protect body partshasctucsable taonds,
define guard di mensions, barrier spacing, an
ensuring ergonomic safety and minimizing the

6 Guards: Requirements for the design and con

guar(dissSsO 14120: 2015)

EN 1 SO 14120 specifies requi rements for
including strength, material s, openings,
perfor mance. It was particularly relevant f
project, ensuring effective protection agai

safety standards.

4. 3A 3Thteeel Safety Structure iIin the F

Before presenting the issues identi fied
i mpl emented to mitigate them, i1t is importan
for the Construction Laboratory was devel op
September, a document <containing the general
madkey the | aboratory engineer.

Thi s initial document establishes t he ma
regul ations requiredbnitawnsutsredacbhtbwantTechhobper a:
Novia University. It provides a detailed as
chemicarlel aftiedg . It al so defines strict con
mandatory use of personal protective equiphmn
obligation to work under the supervision of
Finally, every wuser must sign these instruc
understood the risks and procedures before
document serves as a general and introductor

Foll owing Mi kael s recommendations, the E
documents to continue and deepen the | aborat
upon the initial safety guidelines by identi
measures at the | evel of each i nRadorsmhedwenll ro

Safety Reqiubawsmeanntds St andar ds TAwnea |l syesci osn dR edpoocrt
conducts the same type of analysis but at a
machine within the | aboMadchitweelThRissk epDs ¢S

Report
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Document 1
Safety Instructions — Construction laboratory

Document 2
Room-Level Safety Requirements —
Laws and Standards

Document 3
Machine-Level Risk
Assessment Report.

Figead¢i sual FzmabhélbnShape of the Docum

The hierarchy between these three docume

funsébped structure. The analysis begins wi
narrows down to each room, and finally focus
each machine. This hierarchical approach en
understanding of the safety requirements 1in

framework both comprehensive and coherent.

The remainder of this chapter will focus o
which was created following an initial analy

4 . 3Rodo-me v e | Safety Requirements (Secon

Once the =existing gener al safety i nstruc
foundations <clarified through the six docum
t he next | ogiacnaall ysztfeep ywas tde room | evel . TI
is essenti al because Finnish |l aw requires t

adapted to the specific characteristics of
principles.

Employers have a duty to take care of the safety and health of their employees while at work by
taking the necessary measures. For this purpose, employers shall consider the circumstances
related to the work, working conditions and other aspects of the working environment as well as

the employees’ personal abilities.

Fig2Rke Extr ah&edc r8ooinaws 738/ 2002
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As previousl whem€onnhsodbnedti 6n Laboratory 1is
rooms with very different functions, equi pme
types. For exampl e, the concrete mixing oo
and rotatingt hmachimerytechnol ogyt eampea a tcuornet
equi p,nweirbtr ati ons, and compacting machi-nery a
force testing machiccessaBeoeaeser ottt acdhis di
uni ver sal gener al instruction sheet I'sS not
user s.

The goal Rod-netvied Safety Regwsr ementSt anda
Anal ysi swaRse ptomer ef ore to translate the | ega
rogesnpeci fic measures. To do this, each roor
hazards were identified based on theThleaws a
foll dwignge peésedgthtathree systematically exami.

Environmental _vf % Presence of chemicals or

condmons q,u\s\t n0|se hot elements.

@_
Quantity and type of ﬁ Required PPE for typical
machines present. tasks in the room.
__
: d

Circulation of students Emergency equipment
during classes. specific to the area.
Fi g2BEl ements that were systematically ex
Based on these observations, the group de
each space. Examples incl ude ndaunrd antgo rws idnugs t
concret,ensitaéitntapengos Angel es machine roon
toheatel ated hazards in the fire technology se

4. 3 .Hxampl e

Let's take the sieving room as an exampl e
al so houses the | aboratory’'s chemical storag
has therefore been liddeenntsipféiceesds ucen. t he r oo m.

Specific issues

¢ Chemical cabinet is no longer compliant (ventilation, material, labeling issues)

FigadEextractthd rohapt er 3d.eedf rtitee&k rream(iPrle2ne nt
¢z 8
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After identifying the iIssues, l aws and st ;
the identified risk. Risk requirement ident.i

Specific risk requirements

e Replace the Chemical Cabinet
A modern, ventilated cabinet with correct hazard labeling must be installed.
Legal basis: OSH Act §38; Decree 403/2008 §7 (markings & safety devices).

Fig2be Extracechéapboer t 8e3l evfelt hrei gk orme q u(iPrle3me n

The document cReatneveb 6Saf ety TReagwsi raemte nt

Standards AnaThkei €®EnRepertdocument i s broken
introduction, a summary of the | aws, a summa
the issues and then an enumeration of the ri

4 . 3Cobncecl usi on

A full d o c Rweorite ved | ISead et y , Rewg u istn@&mearnt ¢s
anal ysp®ert i s the result of this work. 't int
concrete safety measures applicable to each
intends to perform a <clear and structured
obligations, making them usable in daily | a
approach, the safety requirements pass expl
take pl ace:Thtehe Ers@mdmbdsusitohnn s analyze of stan
are avaahabke in

It is at this stage that the analysis nat.
examimaerde i nedpttzilas |l yempPadi2A€00t hatl eveeyfond
commi t ments, a comprehensive risk analysis i

in accordance wOdduptahd oRahniSsaHAetty (BB / BHe at
Secti on TI1hOi)s t ype-l eofel maacnhailnyes i s woul d g o [
mechani cal, electricalyri sheamdl|l onamdchbpenmaath
considered dhaomgeuws e sisitshls tt lhcdeent s
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4. Ri sk assessment

This step focuses on identifying specific
operational hazards directly linked to machi
sever al machi nes I n t he Construction Labol
documentati on, making a structured evaluat.

during teaching activities.

This is the aim of ftihepuiiteniZddnouelcusmeape) swle
t he n aMmeec hoife & e | Ri sk Assgessmehmé Report

4. 4Melt hodol ogy

To ensure the safety of tthiee gheohpoawedr yt he
structured approaciNdefSOndR 10Y tshand8RBEdJd. Thi
pl ace in two successive phases: ri sk asses
necesgsatys the samer ptoteswloansi sk requir emi
previous. clhiah®te EPSc aareraimted out a risk assessn

identifying potenti al hazards on the machi ne
and then estimating the severity and probab
all ows to decide whether the current risk i
heltphe girmuphis identification task, t he st:

hazards

When the risk i Seghdgetdaploelr RigiHor(maomwi x he

risk l evel was assessed), we apply the ris
standalralus(fe 6EN, | SGES12)100,cabPk2dsttehp mdthired.
These steps must be followed in a specific o
T Step 1 (I'nherently Saf e Design): Modi fy
eliminate the danger (for example, reduce
T Step 2 (Safeguarding): | f t he danger c
protective devices (guards, barriers)
emergency stops) must be installed.
9 Step 3 (I nformation): Finally, for the r
via warnings, pictograms, and training pr
Al l this process is described in writing
wor kfilnowf@wlkeixch i s atnhe xsttraamcdarod al so
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I n t he cont ext of t his | aboratory, t he
manufactured, and installed. It i's therefor
(internal design) without modi fying t he n
manufacturer's warranty. Consequently, our s
by adding external protective measur es whe
i mproving signage and safetyystiamsdahragct poonygi e
us with indications on how to avoid or count

4 . 4AMa2c hi nes

A preliminary step in conducting a risk as
t he machines themselves on which Itnhetvhaysss es s
fourtmgmachi nes wer ésameedupflieadt e) dhealmhal |

machines (such as drill s, afnrgdrei grliingslterisec au
ri sk is considered | ow aonftdbhgtemeeyr adr es nckeMm greesd
assessment . The purpose of this document t

assessment for eachoi dvwhn tdithf e @eede nmBaecéhiienees.s t h e
l'ist with the exact fHhame mof edrdneetidsa tfhg w epa geus
h neaacchhend | ut itelxeptlya n atxito n

:

Fiskars traction and compression testing
Amsl|l er compression testing machine
Errut concrete cutter

Esko concrete mixer

Wei ssberger vibration table
Scant ek nd3 ckh awkRe r

Nabertherm Type L9/ C6 Furnace

Genl ab MI NO/ 50/ SS Oven

Bosch Professional GCM table saw

L.A. abrasion testing machine

SARLIN Furnaces Type 1250H 666-90

=4 =4 4 -4 4 -5 4 5 92 -9 12

4 . 4. BentHak aeds

The objective is to |ist all potenti al ri e
not only for the people operating it but al
consider these individuals, as there may be
any given ti me). To ensure that no hazar ds
mentioned previously, provides a | arge numb
encountered on virtaalhnhldwhalkh machinhest{SO©¢ |
12100 standard). These hazards are cl assifie
hazards, electrical hazards, thermal hazards
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I n addition, the standard al so provides re
counter/limit these hazards. Tihnesstealclainng ncl u
pictograms, installing an emergency stop but
4. 4Ri4dMRt r i X

The hazards have now been identified, and
classified by Ilevel. This wil/ Ssubsequently
hierarchy is imposed in the way risks are tr

The method wused hteo rd esfe,rinvoealbi i ) sred er i
probability Rf isconwrtr ednecfe n(fed i m nt hae qsetad n d aart
ri sk assdssmaenssi ¢n between the two members
described by the following formul a:

14 F

The result can be used with the foll owing
Severity (S) Probability of occurrence (P) R Interpretation

1 Minor X 1 Rare _ 1t02 Low

2 Serious 2 Possible - Jtod Medium

3 Severe 3 Frequent [ 609 |

Fig@2ee Met hod for the risk analyz

Thi s met hod (of ri sk estimation), whi |l e
nevertheless used by some companies and s
foll owi ng hiwmepss:i/t/lewww. vector sol ut i omfar icokn/ r es

matri x/

4. ARi5AKksessDeanud ment

The risk assessment for each machine is pr
with seven(seel afm3da@urpbé&dhewe tabl es i st t he
identified hazards along with their respecti
situation in which the risk could occur, fol
second set of columns corpesmpdntdbern ®f agarhee irn
severiptrybability, and risk | evel
Hazard categor\f Hazard : Descript;ci::;fi::zarduuvs Se;;)rity : Prob(:l;silit)i Risl:él)avelv Risk reduction ,:fe:rsel:-::s()w“h normative

FigaimeNames of the column of the tables o
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This structured for mat not only ensures ¢
makes the document very practical to use. Th
can use this document as a basis for plannin
which machines require updatedandssametifons:t
docunmne mentioned i n4d.t3helLadwasstancdh asptl.aenrda(r ds ana

Above and beyond the pmaach ilenverills kutAd g e sys e n

report al so played a direct role in guiding
machines showed a recurring risk pattern: p
compression or cutting operations, combined

close during (deeamefnisdurada dt@redctt he ri sk asses
the Fiskar tractitoens tanfigc)cormpirregssti eonboth | SO
di stances) and |1 SO 14120 (guarding requirem
through physical protective measures whenev
possi bl e.

Specimen or fragments
may eject when it breaks Severe Possible
under tensile load or (3) 2)

compression.

Transparent fixed guard or impact shield (ISO 14120,
ISO 14119). Pictogram “Warning — flying objects”
(ISO 7010 — W021). PPE: safety goggles (EN 166).
Define safety distance (ISO 12100 §6.3.2).

Mechanical Ejection hazard

FigaBe Example of a Row in the Risk

This observation had been guessed by the c
and i mpl ementsaftesomyeo®r, tdaemodul ar protective
shield students and operators from flying d
assessment tables <clearly pointed out whi ct
needeegpraci fically, the Fiskars tractainadn and
therefore served as the technical justificat

The risk assessment tables adaoméemad halmaacw i
you to see the measures to be put in place
safe environment .
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4 . Br ot e®ctrieoenn

4. 50Qblj ecti ve

The protection screen i s designed wiltths pr ac
primary objectives are:

T Ease of hahdl istg:een mu s t be I ight enoug
positioned by a single person, ensuring
di fferent work environments.

T Material Comsitceact ed primarily from wood
sturdiness efwiiedhti vesess, whil e al so al |
fabrication and repair.

T Structural TBeér smgtele:n must be sufficientl

typical mechanical stresses, providing
compromi sing portability.

T Visi bAlliaryge integrated window ensures cl
enabling operators to monitor equipment a
risk.

T Versatilitlheofscum@mnnlinpsended f or applicat

Fiskar dugreaeasthe fiamdtabohatrqoyna&singnst
mu kptuir po s e safety device t hat supports
| aboratory experiments.

Toget her, these objectives ensure that th
dur abl e, -edidcrcent solution, whil e maintaini
across different testing environments.

4. 5BRe2s earch for ScheeRBrotecti on

4 . 5.12ntlr oducti on

The design and i mplementation of protectic
of occupati drhael coafslddrijuocyitaitéonre se barri ers are
safeguard personnel and equi pment from haza
velocity ~concrete particles to | arger flyi
processing. Establishing appropriate standa
essential, ensuring that safety measures are
validated.
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A central chall enge in this field |Iies in
ypes of projectiles. Concrete particles, d
reate significant | ocalized stresses upon i
roader structur al damage. Understanding th
etermining the minimum thickness and mater
creens.

l ndustry practices further highlight the 1
rotective specifications. By combining empi
hese organizations establish @gdifdeliemey, t h
sability. Thi s research article explores t
orces, and | nmalitmg,al widteltci $shen ai m of cl ar
creen thickness IS deter mi ned and how 1
omprehensive risk reduction strategies.

. 5.2t.@2ndar ds

Addi tional guidance for protection screen
SO 14120: £ZN1 39 SOSEStWwRIO¢ h s pemiefriads rtemeui r e me
he design and constsr uwedlilo p & mit thgteweadr dme t h o d
eri ficdthien standard provi des a framewor k
tructures meet consistent ssafmernyticanddrhbhaf
hap4 eBaws StmdndandbyzThe ogdpen alerrsion i s
hroudlO lmenl i ne browsing platform
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These are some of the i mportant segments o

Cl ause What it Req(
Ti I Pur

Subcl al Ptle N (Paraphr ase
Guards shall ré
5. Mater static and dy
rigiditf Ensuring guard (pressure, i mp
i mpact|jenough, rigid, for viewing pa
require suitable to res

of ejected ¢

The guard sha

Specific regui practicabl e, 0

5. 40. 2mp & P g withstand an(

. guards so th

and ej e . reasonably fore
. withstand/ cont : .

resi st , . and ejections.
ejection .

need speci al m a|

treat ment

Guard or parts
by fixings (bol

5. 45. %eculHow guards are adhesi.yeokteads

fixin(gso they stay instrength, spac
that under any
| oading or I mpa3

pl ace.

Guards are to b

. on ri sk assess
Choosing guard .
access requir

movabl)e kkased Oguards; it not

frequency e guard types a

si zel/ number of

60 Sel ect
types of

Subcl auses: ge

70 Ver i fi strength; saf ¢
of the How to verify t containment;

requir en reqguirementoperating force

guar ds via test, calc

acceptabl e m

Il nformation to
install ation, r
8 Il nfornWhat instructio mai ntenance;

for usgf must accompanylassociated wit
use guard saf el
et c.
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4. 5. Res3earch for FdcCooesRatdgaeatled by

The foll owing research iIis based on foll owi
Topi c Ref erence
Concrete str ehnlghf Engeering Tool bo
MP a) strength <cl asg
Strissstsrain & str ACI 318:; Eur oq

(U &470.002)

Carpin$eali Mg of
Fracture energy |dissipation in crus
(05 % to kine Ouchary$webrec ful

Fragment veloc Fan Y. eti UHIP.C, f2 &
(@18 m/ s under velocity stud
| oadi ng)

Sun,H8Brtz el astic

I mpact co(Gmact colliding e(2820)

4. 5. As3umptions for Fragment Moti on

T Speci men height = 0.20 m

1 Compressive straiid. D03 flidiuspelidc ®m@®L2 = 0
1 Work & Force I Displacement Y tens to hun
energy

T Onllys @&f that work becomes kinetic energy
fracture energy studies)

T Representative fragment mass = 10 g (0.01

T Il mpact contact time = 5ms
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4. 5. Pal3 hadfcul ati on
assumpddt ond ariea:

1
9 applied forc® ptyo the press:
9 di spl aoé mesmpteici iite n :

9 applied workobyXithe press:

9 possible kiydetitatUE@esrsumptlion% odf wor k)

T Converting eqanti—te—n to speed:

| mptacFo®ce: at—

=

4. 5. Zohs?ants used

Sy mb ¢ Meani n Val ue
d piston d 0.20 m
r radi u 0.10 m

o “fti pi ston 40. 03(emMact O.
L speci men 0.20 m
- compressi 0. 002003

1 0t- di spl acég 0. 000.40 00 ¢
m fragment 0.01 kg
30 |i mpact <co 0.005 s
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With some research and esticneast iofnsa albbpdt a

press, the probable speed and weight of a cc
It shows some estimations of the i mpact forc
For EStirnEFra m
Concr||StrernPresstg TOta(tom E _kita Velgoclmpe
Type| (MPa] (barFor ce Fr agme For c
for (m/ s
(J)
Low
47 4 ¢ y 20 4
stren 15 15 000 ¢ 215 32 mliso
concr
Nor mag
struc 25 25178601( 80 318 J|2540 5®N10
concr
Hi gh
quali 35| 35(0900| 112 sit0 Jzeas (002
struc N
conr e
Hi gh
stren 60 60118860 192 1025 (4570 9®N20
concr
UHPC 15 150(04.71200| 480| 3060 75110 1510
m/ s |[300

*I mpact force & (momentum chdadh gidOfzover 5
For m = 0.g01 =k@® @y spproxi mately (so 20 m/ s
m/'s Y 200 N).

4. 5. QoMc!| doirorForces created by concrete part

Normally a hydraulic press can reach a max
the cal culHKitggrma |l b fwyrteeberraurceat ee niihgeh t mobs t reasao
With this in mind, a 10g fragment can reach
could occur because of heavier fragments, b
i nfor matei meeded.
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4.5.2p6éci fic information needed for better c.

T Prepisstdtbamet er

1T Height of speci men

T Type of concrete that are tested
1T Fragment exampl es?

4. 5.Ri.mal Verdict for Forces created by conc!

The <calculations carried out did not me e
mi scommuni cation and a misunderstanding of
were selected that did not reflect the oriog
values cannot be applied to the analysis of
used for-mdkicngi on

4. 5.12nviest i gaRoiracre so fg etntee aSaengp |l ey f | yi ng

4. 5. Ph¥ysFacramhul as

Ther epss if:SDra@ed pBinkgic®y m/ s wip TN

El astic energy stored (approximation using
0O E"C}o‘o
C

wheswi s the distance (m) the system compresse

I f that energy convewhaol|l d os &kmpiled i cmaeanser gy

O
0 g(]l‘)il‘) b

I f the sample then shopbdover bddgttameepin
average i mpawltd floea ce

. O
Qmpaciﬁ
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Average deicelealacdulomted: with this formul a
d) “Crpnpazq
and ospping tiwiet { atplpir 0:x)
G t o p 0T
4. 5. AsBuMmptions used

T All stored elastic energy released conver
energy (this idianreppetybsesomé energy goe
deformation, heat, etc.)

1T Press ma@ oipmiEemetric tons Y N).

T Compression (deformation) befobd®.DOdDden
m (0.1 mm), 0.001 m (Threm@mbGCa&Dad8 Mhe (2 mm
repldawc ¢ h measured values for higher accur

T Sample mosnsesdered: 0.1 kg, 1 kg, 5 kg, 1

9 Stopping distances dvesydehedt, de=g5, mmar
small embed, @&nsdofdt er 2s0t onpnpi ng, thicker s
def ormati on.

4. 5. BcEnarios

A)®d TmmY O t8Td

mas g Vv Fimpc{tNd=5|t stop |[Fi mpalcNjt stop

(kg|( m/ mm d=5 mn| d=20 n d=20 1

0. 119. 9 981. 0 1.01 245, 4. 04

1.0[3.1 981.0 3.19 245, 12.8

5.0(1. 4 981. 0 14. 3 245, 57.1

10 0.9 981.0 31.0 245, 124
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B)3w pdimmY O 1 @ uw
masg Vv FimpalcNd=5| t _stop |Fi mpalcNt stop
(kgl|( m/ mm d=5 mn| d=20 n d=20 1
0. 1{31. 9,810 0.322 2,45 1.289
1.0/9. 9 9,810 1.01 2,45 4. 04
5.014. 4 9,810 4. 56 2,45 18. 3
10. 3.1 9,810 9.90 2,45 39. 6
Cla® ¢8immY O w@ ™
masV (1 FimpacNd=5| t_stop |Fi mpalcNt stop
(kg mm d=5 mn| d=20 n d=20 1
0.1 44. 19, 62( 0.226 4,9(¢ 0.903
1.013. 19, 62( 0.712 4,90 2.86
5.06.2 19, 62( 2.50 4, 90| 10. 2
10.| 4. 4 19, 62( 5.03 4,9(¢ 20.0
4. 5. Zohcd wsi Baireces gener aSaengpl ey f 1l ying
There are too many wuncertainties for the
The i1 ssue of the safety screen tipping ove
determined force values only reflect a stat.i
woul d l ead to oversized or i mpractical foo
represent the actual conditions.

4. 5.2si8hg Polycarbonate (PC) as screen
Because the energy absorption capacity of
such as projectile geometry, i mpact velocit)
two conversion approaches are applied.
T PC thickness (mma aons$edymmi ve esti mat e,
|l ow energy absorption per millimeter.
T PC thickness (mm)anatop20 mli/smmm c esti mate, I
or hipehdror mi ng systems.
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The required thickness is calculated wusing

, 0J
thlcknemm

With these assumptions, the before calcul
we can create following tabl e:
gx £ (thickness ifthickness i With safet2y of
( mm ( mm) ( mm) thi ckness of
0. 14. 9 0.89 mm 0. 25 mi 0.5 mm
1. 049. 9.81 m 2.45 mi 4.9 mm
2.098. 19.62 1 4. 91 mi 9. 8n2n

4. 5.2si9ng PMMA (Pcerkegl as) as
The protective properties of PMMA (Pol yme:

by its i mpact strength. T"Eotrhec atsipt RMNMA tlezsotde
i mpact sitsr emgpgrhoxi mately 74 J/ m. This wval ue
evaluating the materialds resistance to sud
referenced in materi al pr cApZeorM yMad eetra bad s esr 0s

Dat ab@g&e M, PMMA

4. 5. 2Vhdtl1 does Notched | zod mean?

Thézod impact strength is thefendregy paelcs an
that fails under a pendul um i mpact.

So:

. : J
Ener gyn|pterW)qur—nt—hof—Wi dt h

That means a PMMA speci-tmeinc Kin ars sw,i dpee r( t rhm otu
absorbs 74 J before fracturing at the notch.

For a more intuitive scal e:
T Pemi | | ionfetsrpeeci nmxeth/ myitdpf J/ mmm@txJg/ mm
That 6set e pear millimetre of specimen width

|l zod conditions) .
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4. 5. Zo%hvart this to a usable AJ per mm thick

The notched | zod test involves a beam of
The result, 74 J/ m, represents tot al absorhb
wi dt h.

To appr @niematye per ar ea

X1/ m
Energy pe—rb—ar ea

wi Dhomm 18t o,
s BinoctpoeXx/|Jdd 24.7 J pw MmO 24F 1D/ mm

That means roughly 0.025 J PNMMA nesxagstiaddmrs or be
before cracking.

4. 5. Us@®. 3 his to estimate requiredsatnmpilcekness
To absorb aOCothe edequoyupmhdkness proauener ¢

O Energy ped area

We can i nuveiret rtequattdoaereeahickness of 3
kJ/ m] ) :

O

requi rcej(’p_(px

I f the i mpaklt, arlkea@a i scaimat hickness must sc

However, for practical shieldingermersgyn i
absorbed per fnonr tahilc knmje spsl at e:

Qbs, perCBKI/ m| pengk3J/mmj per mm thickness

Convertpetmroftada hickness per m] area:
Rk J/ m] / mm t W@&Jc/ kemne]s/g®) / mm of thickness over

To get the totanmtenerkgy haeel mjan tabsorb bef
Qpreey®8k I/ m| /OMm O m]j
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4. 5. Appl4 of the energies
Let 6s asspmet t hae eainricsul ar contactO0.065 dm)a.me
Thao osi “m8tg L T8 T P W)Y

Tocomputreedqiiered thiakesesb tach energgy hbef c
formul a: i s used
O
yg ptml/ mj] / nom

With thiéathdtat treeral shieldingsdéest gnfgoto

oftenl 3 3we can create following table:
(004 £ Nomi nal PMMA thicknessWithvsafe
( mm i mpact area) I 3

0.1 4. 0.3 mm a 1 m
1.0/ 49 3.0 mm a 9 m
2.0 98 6.1 mm a 18 1

4. 5. Zoxnchusi on

The biggesti mntcleirs$ acabwulmatcihor!| astic ener
before release % .Tke, c omer eascstiuanls do s pbd a deme
measdopa he®etup for tthteatsgdEsdihmddm ectl y scal es
| i near | ygx ddoouubblliensg E.

Al so,tamei mg distance drastically changes
di stance (thicdabsoshialgdpbaekéengy | owElRs peak

Theal culhaméer s ar e upper b aushtdor(evde eases wr
converts to the samplebés kinetic energy). I
el sewhere, so actuald bsuppe escksi | nmha yh alzea rldoowesr.

For the PNMAckbhheses ragpprreoxd mat eheal ue
PMMA wobuelgd n tourdderctaresingle 1 mpact of t ha
necessarily stop or Atelndid@d nvalheespranjecmehesu
specific geometry (notched, p emdalud awint)y aord m
i mpacts tend to deliver energy in a smaller
before full energy absorption.
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I n practice, t he bredtwereinal P Cd iameda n e KPiaa g
haves very differently fromo¥PMM& whpaecitsu

flying test sampl e. Polycarbonate is a duc
form under I mpact i nstead of shattering.
rge portion of the kinetic energy and con
is deformation spreads the |l oad over a | c
ak i mpact force. Even i f it becomes <crack
ield generally remains intact and continue

PMMA, on the other hamudh,deir&dbmgdm marte b rmp
nds to crack or shatterThertehfeor et,h ainn dee froea
sign youédf atpy! yoafeteon5 1 Bt resists small |

intains its shape unti.l a harti tliicmailt sitsr eesxsc
i'ls suddenly by cracking rather than defo
ored energy al most i nstantly and often <ca
rge pieces. As a result, PMMA cannot absor
otection -ameedspr djight i | es, even though i
rface hardness.

The i mpact geometry (mass, velocity, shap:
w energy is transmitted into the shield.
ss impacting and stopping via uniform ene
ry.

.5.2. H6w do companies choose the thickness

. 5. 2. L6gal and regulatory frameworKk

Th&U Machinery Regul at,jowhi( &) wi2l0l23f épBac
06/ 42/ EC as of January 2027, i ntroduces up
fety of machinery. According to Annex [
nstructed in such a way that operators ar
rts during operation. I n this context, pr
vices under the regulation.

To demonstrate compliance, manufacturers
andards that cover the design, testing, ar
ese standards provide the technical framev

her guarding devices meet the required sa
rough recognized verification procedures.

4 3
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4. 5. 2. Kéy2technical standards

The design and verification of protectiywv
har moni zed EN | SO standards.

EN | SO ilGeln2edr a l requirements for guards

This is the primary standard for machine gua
specifies that guards must provide protectio
demonstrate mechanical strength through test
appropriate safety distances. A key requirem

kinetic energies of parts that could become

EN | SO i2Malc2hbi ne t ool s (turning machines)

Al t hough originally devel oped for | athes, th
reference for protection against ejected par
concept involves defining a test projectile
firing it at the protective screen with a sp
perforated or shattered, and no fragments ma

The standard distinguishes between categor
1T Categor® A0 J (small parts)

9 Categor-208 J (-smedeumart s)

T Category €00 J (|l arge or heavy parts)

Hydraulic press testing typicallig00®vol ve:
whi ch corresponids ptrot@atte pgar yf eel s.

EN | SO ill4nltle9r | ocki ng devi ces

This standard applies when guards are equipp
interlocking systems. Such devices must ensu
prevented while the press or machinery is un
safety with mechanical protection.
4. 5. 2. MMat8rial choice and performance (polyc
Polycarbonate (PC) is generally regarded &
screens due to its combination of mechani c
exceptionally high i mpact resistance (1l zod
visibility, is ductile rather than brittle

|l i ght weight and easy to mount.
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Laboratory data provide indicative values

T A m PC sheet can withstand i ndpadttshowpg t o
perforation.

T A Imn sheet resists eneny0®s in the range

T Sheet silaim 1t2hi ckness calhn owi trhesrte,ndd &POndi n
mounting configuration.

It iI's ianpmote@anthat the actual energy resi
strongly on both the panel size and the st
mounting is therefore essential to achieve r

4.5.2.T&s¥4 methods to verify protection

Manufacturers typically verify the perfor
series of standardized procedures.

Projectile energy absorption test
A steel body of knibkvg) mas sl duryphedal dry droppe
the expected kinetiMmwneTrhge ,p rcatl ecautl iavt ee ds arse e |
penetrated, and only | imited deformation is

Static |l oad test (EN 1 SO 14120, Annex C)
A defined surfaamppeeNs0fse,apfpadri eedx t o confirr
the fixation and mounting system.

Documentati on

A for mal test report i's prepared, recordin
observed deformation, and any <crackabng.i tWhi
and evidence of compliance with relevant sta

4 5
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4. 5. 2. T9pbcal design guidance

Ki netf Recommende
Use cas : Ref erence
energ thicknes
Smal | sp:¢
< 50 6 mm EN I SO 14
(< 0.5 K
vel oci t
Medi um sp
10i@G 00 1012 mm EN 1S5S0 14
(12 kgi201 23125
m/ s)
e
Large fr > 100 1520 mm + EN. | SO 23
frame Machinery R
(> 5 kg,
Additional requirements:

T No gapsunprotected joints.

i Panelasi |l y reagltaeceabnpeact damage.

4. 5. 2. ELln/ak di ct Prfootre SchiemRBens ear c h

The calculations performed coulmhkmatg, basu
the resulting numbers were not reasonabl e a
t han validated parameters.i ofRolwiavhi ntgh ea cdhdetca

agreed that ammhisckaerfsi oif e Bt . This concl usi
observati omm od xaamp| &, whi ch appeared sturdy
intended protective function.

I n addition to meeting the practical requ
coZktf fecti ve. mbpttihnge kfneers sl Owoul d significant/|
and coul d exceed t he avail abl e budget, w
i mprovement in safety pemmohtmakhecess Theprdé e
bal anced solution that ensures adequat e pr
feasibility.

4 6
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It should also be noted that the tests ty

feasible in this context. Standardi zed proj
equi pment and controlled conditions that are
practical observation and reasoned judgmen:
procedures in determining the appropriate th

4 . 5D e3s iPghma s e

The design phase began with both team meml
sketches of t he prot ec
These early drafts pr

foundati on for di scu
comparison, ultimately
decision to pursue a m
concept. The modul ar a|
chosen to ensure fl exi
handling, and adaptabil

Figaee Protection Screert €sting environments.

Once the concept was agreed upon, t he ske
revision. The design was repeatedly adjust e
particularly from the coach, who emphasized
process, some miscommunication occurred, w h
sketch to ensure that all/l requirements were

4. 5.8ddled and Changed Objectives in the Desi

During the design phase, sever al objectiwv
introduced to better align the protection
avail able resources.

T Materi al adihues tenelnt mn and frame wmwmaede 71 ed:¢

f r owood instead of holl ow met al tubes.

efficiency, simplified handling, and made

i Extended cbWwWerpgetective screen was adapt
from both sides of the Fiskars press, ens

T Window consf@Thectwiomdiow frame was pl anned
pl ywood sl at s cut from an existing pl y\
maxi mizing resource use and reducing mate
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T Mounting fAexiobielbitg: mounting point wa s
beam of the Fiskars press, all owing the ¢
as needed.

T Toelree asdAdmblcyoomponents were designed to
and without tools, ensuring quick setup a

T Mi ni mal wWehledidnegs:i gn emphasized wusing the
possi bl e, reducing complexity and adepend:
requested by the coach

T Reuse of availTakel eobeams: were specified
from a beam already availabl e i n t he S
coeff fective &2hidiceeodar desi gn.

These changes refl ect t he i terative nat u
objectives evolved to balance safety, pract.i
goal s ensured that the protection screen wol
construct with the materials and tools at ha

This iterative approach required numer ous
invest ment before the sketch reached a stage
outcome. Despite the progress, some measur eim
of the design phase. These details were in:
phase, where practical testing and adjust men

4 . 5 .Ri.ma l Design

' Further det ai | s on the fii

. — . foundANNEX:Sketch of Protectio
' 11 2.0

. . The protection screen was

modul ar system to ensur e fl

: transport, and straightforwar

! protective el ement i's a poly

L' L R B A chosen for i ts hi gh i mpact

transparency, whi ch i s securt

wooden fr ame.

The frame itself I S cCon
|| over |l apping plywood struts, P
H and stability while making ef
Figdoe Protection ¢ materials. This | ayered apprc

without adding excessive we i
screen remains sturdy yet manageabl e.

4 8
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To further r“—.‘ 117
modul arity, the +——-|-|-- ——|-|-~—
designed to be ' 1
the frame, all ow
be di sassembl ed
components for i i e 11
and storage. [ n - - -
met al feet ar e
t he col umnsgn ea\
betsteorage capab

- -
H H
|

Figdide ProtectwioDbtSackal e

To make the protection scdreaetni rbgp,t hs epwearca li

— det ai | s wer e i ncorporated. The WO 0 d e
-~ == threddwoomdert s, all owing components t
@ = while al so enabl ing repeated assembl

=e damaging the structaegethdof fameéhemert
Figare WeEre inserted i nto t he mounting hol e
Threaded ppojnts and thereby extending the over.
I n addition, the feet of the screen were
screen can be repositioned without | eaving s

The protection SCr ¢ to
integrate seamlessly pres
through a dedicated mo franmn
can be securely atta at e,
ensuring stabl e posit erati
while allowing straigl ation
removal when needed.

' For op ¢

e conveniencEi sk
& o presiss equi pp
o vertical tso g drit &

& mechanism ena | |
Figasever screen to be ¢ 4
Toggler C 5y easily, p ;'{
access wi thout compr Lk The
cl amp ensures reliabl Fig@de Protectsiiorst®dil ed use,
while stildl all owing Fiskars Press 2 wher

machine must be reacheu.
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To ensur e secur e
installation of the == n t he
Fi skars press, an ac 0-’s‘él i n
combination with th )
pl at e. This adapter O O O wer
part of t he mountin » d

reliably, providing O O on

I
bet ween t he press ¢
r

een fr ame. V\/\)\/\/\'J

sc

| n addi tion, a d FigBbe Sketch Di;tance Pl e
be install ed at t h.o -~ Plr.amt.e(‘r'g\,h.t) a2
mounting plate. The purpose of this plate i
ensures proper alignment and overall mount a
for di mensi onal di fferences, the distance p

attached without di stortion and remains func

During t he des

] i di scussi ons, f u
I mprovements we
identified to enha
usability and safe
protection screen
desired feature i
ability t o keep
protection i n pl a

J_ " the Fiskars pr.ess

t—j_ f opened, ensuring

operators remain s
Fioseeketbalnt esd¢i mepened ur t hroughout the entire o

To support flexib '
columns are designed i

they can be securely ol 4
These el ongat ed sl o ,<>
adjustability, all ow =

compensate for vari e

uneven floor sur face. s
screen remai ns stabl €
regardless of the ins

——

Figdie Protections Scr e
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4. 5. BomMmunication Error and Resulting Misund

During the project, a communication errot
mi sunderstandi ng. It was initially assumed
protection screens. I n reality, the intenti

attached to each other as part of a single,

Thi s mi sinterpretatio
additional design wor k a
t he t eam had t o clarif
objective and adapt t |
accordingly. A solution

and document ed, ensurin
corrected design refl ect
configuration. However,
constraints within the o
t

r

p

here was no opportunity
evised solution during t
hase.

Fig@Be Hinge attachment for Th e design was adapte
the frames could be conn@dbtedcdhnectlipynt was:«
by uplagebi wgebh as satabhtbwmeng the frames to
while stild]l enabling movement and flexibilit
adjusted as needed, ensuring both wusability

4. 5Pl4anning Phase

The construction process began with a ded]
the key steps for building the protection s
task was the planning of plywood board cutt]
could be used efficiently and that each comp

Figd®e Pl ywood Cutting Pl an
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Theutting plan was@ADeso eidAdwatroedregs Kk HiUsison o

di gital approach all owed precise visualizat
ensured that materi al usage was optimized.
be made .Alusm,kdeyvel oping the cutting plan, th
was carefully considered. All owances were in
i naccuracies and ensurie tphhaytwioeeadc hb opaarrdd woul d

Furtheo @aohidave accurate di mensions, me a s
pardmsd scweerwes taken directly at the Fiskars
screen would align correctly with the machin
its intended use.

I n par &NNEK,; Part wlaissti nitiated, documentir
components and material s. This | ist served
construction process, hel ping to track resc
prototyping Modeassémbimati on about the part
ProjMactage ment

4 . 5P r50t otaynfiamag f acRhuasien g

4.5 . Br.olt otyping Phase

The prototyping phase marked the transit:
protection screen design was real ipzead aisn apr

onbdff construction, tailored specifically to
Dur itrhgmu, ti ple versions of several compone
testing and refinement . For exampl e, t wo

manufadtuensuring that variations could be <c

Thi s approach ma d e It
weaknesses and i mprove th&_
having mor e t han one of =
adjust ment s coul d be i mpl_
t he most effective sol uti

result, the parts were op
|l eading to a more robust

Al s auyr i rihge ptrygiong , p hsaesv

i mportant construction
i mprove t he stability
screen. One key step

bet ween t he col umns and
screen woul d stand secur

Figde Prototypidfigeth
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bal ance during operation.

I n addition, the number of screws used to
directly during manufacturing. This change a
efficiently while stildl providing sufficient
in practice, the team was able to optimize

conditions.

4. 5. MamRuf acturing Phase

At t he start of
manufacturing phase
significant amount

preparatory cutting
out t o produce the
component s for t he |
screen. This step en
al l raw materials we
in the correct di men:
assembly began.

e A

Fi‘g.l4”|1é‘ManueI Z'.. cutting hol

The foll owing parts were cut and prepared:
-Hol |l ow tube pipes, serving as structur al
-Columns, which form the vertical supports
-Pl ywood sl at s, cut from | arger boards t

sections.

-A flat steel bar, intended for mounting t

press.

-Threaded rod segments, used for building

During the manufactur.i e cutti
the columns and plywood jwas carr
out directly by t he coa asks i n
handling heavy materials ng equi
that posed a higher | evel or safet

was deter mi ned t hat suc s wer e
dangerous for stBydentsi ¢y P

work to the coach, the p ed that

FigdRre Mi kael R.
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parts were prepared accurately while maintai
t eam.

During the manufact ral
critical tasks were cl os
supervision t o ensur and
accuracy. The wel din va s
performed by students »r  t he
direct supervision 0 fs en the
ri sks associated wi t | lent
Foll owing this, t he hol es
compl et ed. Since the pres
al so required carefulf step w
|l i kewi se conducted wun

A design and pl ann
evident at this stage} rout di
account for sufficien e hol e
As a resul t, many ho done,
whi ch caused del ays ed
val uabl e |l essons i n g . To
support proper alignn FigdBe Manuel Zthéesmwel ai d

for the frame was created, ensuring that the
. g B= consistently.

When he frame wa s assembl e

toggle clamps were installed
secur e t he protection screen
pl ates were cut, but due to |
the jigsaw, they had to be |
required Atcctuheacygame ti me, t h
and feet wer e adjusted to e:
stability and proper fit.
Once al | parts ar e prepar
mounted together, forming the
screen structure. During this

‘4 the hinges at the mounting pl

Figdde Assdimb | gradnen -t hrough prototyping, ensuring
both functional and secur e.
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4. 5Re&udnhBi mitati ons

The manufacturing of t he protection scre

prototype, but sever al design errors and ||
process. Among the most significant issues
too short, which complicated assembly, and |

adjustments and fitting more difficult than

These problems could have been avoided by
the protection screen prior to manufacturin

precise verification of dimensions, toleranc
the risk of such errors. However, due to tin
not carried out in the final phase of the pr
valuable | essons for future projects, empha:s
ensure accuracy and efficiency in manufactur

Due to time constraints, the protection sc
t he initial project schedul e. Whi | e signi f
prototyping, and partial assembl vy, t he fine

outstanding.

The completion of the protection screen he
remaining work schedulhed™tDoe cleenbfeirmias i eetieby
ensures that the screen can be finished proc
safety standards.

4. 5Mefasur es aghimisttattihoensse

Al t hough the protection screen provides a
i mportant to note that it cannot guarantee 1
a templ atteempfl cart ed affoert yt hDee s c roifp ttihoen FShselkear s pr
created. Thi s document outlines t he i nten
operational boundaries of the screen.

I n addition, pictograms will need to be a
visually reinforce safe handling practices
users. The completion of thisotas&afetyodgswr
sheetwst feorr macwi nlesbe carried out by the next
continuity and i mprovement of the safety mea

The Safety Description Sheet is included

be foANNEXEBSafety Descripti ofnorShreeefte rfeonrc eF.i s k ¢
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4 . 6badr atMamy

The el aboration of a full, updated map ab
another important part of the project. This
the semester. The existing sign(snoabofuitt owiiteh

expectati Minkael oRt abedj ust
The purpose of this new | aboKiart otr,y imtapenlsa

the overall navigability of the | aboratory,
each room is and how different parts of t h
Second, and more importantly, it enhances sa
safety features, including the | ocations o

eyewash stationset ®PE storage

4. 6Spleci fications

The specifications come from Mikael R. bec
Foll owing discussions with him and the grouj
appear on the map ar e:

Changing room
Emer gexictys e

Emer gernoipwst t on
First aid kit
Eywasher

Fire extinguishers
PPEabi net

Chemical <cabinet

= =4 4 4 A4 48 a2 -9

Al so Mi kael ordeoredt me mapncrenew.| abbeator
technaele@agy on and the ga&rmd enbninttak easfeccotmna n

that point ontwbbiet gaoe pt aosacdhi eve the final
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4. 6So2f t ware used
For the creati osmofdfwaeatrbee eRitagh, o @ meenmk scape

4. 6. PhaotoFiltre?

This software is wused for
simple graphical mani pul ati o

retouching, and i mage prep I n t h
PhotoFiltre 7 softwhoe chasg
background caolwery .siTmpel er evga S
mani pul ation has enabl ed a mor e
platform to be created, whic the r
visual base before undertakimguéen®@gdhoawi ng p
4. 6. 2. RPhscape
Il nkscape 1is a vector graphic
used for maki ng dr awi ngs, di a
il lustrations. For the purpose
il lustration, |l nkscape software
— original design by dr awi ng t h
@ ® boundaries of the rooms with st
Figdbe Logo of take into consideration the sca
4. 6Re3sul t s
4. 6. TBhBackground
One of the most i mportant aspects of <creat
correct room scal e. I't makes sense to have ¢
the (numerous) rooms so that users can easil
correct scale for the rooms and wall s, t he
existing map. I ndeed, for ease of wuse, It' s
the correct room di mensions rather than star
overview maps of the different | aboratories
indicate the |l ocation of these | aboratories

want s.
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F6-
Fep33 | [ P31
F6P21
" —>
P41
Figd7e Process of the Map
Thus, starting from a phfoitgou joefa Aadn terxaicsitnign
walls with I nkscapefbbbbdsmsathesuletsuul t he smap
notably with straight l i nes (taking a phot
therefore adds curvature to straight ' i nes)
sizes of the rooms. Further more, t he map he
original map i s crnelitepanr d towrf ye xt@heep Icronom F4 P54
part @dotdeaneaabut not from Hhe concrete | a
Here i s aofedg@mmipl map
where the |ines have not b
are therefore slightly cur
They are not very clear ei
t hat it comes from a phot
modi fied and zoomed in sev
58
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4. 6.T3h & Iro

Once the | ayout and scale were nailed dow
col ofrhse. | aboratory engineer made this reques
enhances readability and wil!/ assist users
about the wtilization of different areas wit

Af t er sever al di scussions wiash fomaedcscaal,
clarity, usability, and aesthetic neutrality
three main col or famil whs chgrney,slblilglheg ,| yana
existing maps in the | aboratory so as not toc

t he map

T Grey tones are wused foorr jaurseta st hoef scpiarcceu |
concrete éthbmemlmhiss yneutr al color provides
by contrasting with the other col ors

T Bei georcwrlr esponds to rooms and areas with

during practical s, such as the main conc]
mi xXing room. This color highlights spaces
are thus expected to have higher concentr
1 Bl uies used for areas that are | ess occupi
used as storager,esprienpga rsaptaicoen, ofr

Figd®e Chosen Col ors

The foll owing figures show few exampl es
t hroughout the various meetings and discuss
l ong time, but the result pleases the "custo
|
i
L - | m
| . e

Fi gb0®e Evol vement of the Map
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4.6 .RBi.c3t ogramdg oamat i on

Once the color has been chosen, the next ¢
coach wants to appear on the map, as outline
el ements wil/ appear as standardized pictogr
al ongside the map. These el ements are stanit
symbol s.co3afndt wafety signs. Registered safet

This standard aims to def imncl,osrtsehmpeersdi zaend

graphic symbols) for accident preventi on, fi
emergency evacuation. I t s mai n objective
understanding of safety messages, regardl es

symbols rather than words.

For ex,amel emer geinctyogegxam | s hi af at.amkEvasrdy n
pictogram r ed emrefnerean,deaadn uimhagand aa nf(useece | on
on fhgubhEkl)ow

| Reference No.
T T 1SO 7010-E002
. Referent
Emergency exit (right hand)
Function

To indicate an escape route to a place of safety

Image content

Human figure moving (to the right) through door-
way

&

FigbdRi ctogram of EmgbRgRincteoadfxaBmer gence EX

Theri s al soadehot e onal |ii hifdorenapi cmwglrea m
accompanaeduppl ement ary text mlainkoarnd agrnesa gaict e
comprehé¢nseieAnmmeOx he tfabdifle t heex tfiinrgeui sher

Ther e ar e al so som#li kpaved h b g danasndt htahter e a

standardi zed, Fbe eRamptal cabinet or the PF
Equi p neanbtidnheetr e i s rneof esryehnbcaeld .i s why t he EPS g
find a symbol t hat best represented these
meani ngful color: blue is used for PPE picto
chemicals and cupboards Alosfaoai ntihneg cthhaensgei npr ¢
symbol actdeander st andabl e symbol needed to be
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o o

| w*
_ PP E Changi
Chemical room

cabinet ( man/ won

FigbBe Map Symbholare not standardi ze

Finally, wusing pictograms I|Iike the ones me
they mean doesn't make sense. That's why a |
clarifies all the symbols used and al so des:¢
just their numbers on the map. Of cour se, I
di scussions with the coach to ensure the | eg

the correct rpdacmsomgesam analvoi d any possible e

4. 6. Imp3.elment ati on

The final version of the mapAnseqattiétlhever
end of t his document . The <concrete |l abor at
document Sear tentstytl reudcQoinosnt r labtoirawlir ¢ h, as a remi
must be read by anyone entering the | aborato
t her e.

61



NOVIA TECHNOBOTHNIA

UNIVERSITY OF APPLIED SCIENCES

Finally, the map was printed and then di sy
al most at the entr dnebgutrod t he centr al hall

|y
-

»

)

L,ff.“l‘(,o\ umbia "

Fi gbre Phot o ofkaledc daunrd nMi t he i
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4. Fr ojManmtage ment

4. 7TWolr k Breakdown Structures (WBS)
I n the WBS, the entireéehpeej edctf fieseaspl secddc

that in further subsections, to raewchl tbevec
i nsight i nto ard rnesawrdc egs.meThi s WBS wil |l be
task manageaablka&thleDhcompl ete WBS can be f ounc
| ayer s.

First, the three main parts that wildl be

Necessary Tasks, and the OptionaByTastks i nht ¢
research point of view, defining the Standar
goals followed by a risk assessment phase
creating a backbone file, and creating al/l n

The necessary tasks section concerns the
midterm and final deliverables (reports and
of maps for the construction and fire | abs.
constructi onn osfcrae epnr optaerctt.i o

The final main section is the optional t a
that the different project members have to |
adding floor markings and signs for an emerg
machines, managi mg ftehlee mi &sak st hat are recomr
creat i otnwmoafidno bemeéemt ¢ hi €i preadj eaat t he precedi ng

4. 7Sc2hedul e (Gantt chart)

A precisely structured schedul e was dev
progression of the project. This schedul e v
served as a key project management tool thro

The Gantt chart all owed the project to be
including preliminary analysi s, design acti
validation. Each task was assigned a specif
sequence, taking into account task dependenc

This planning approach made it possible t«
critical mil estones, and anticipate potenti e
ensured alignment bet ween planned and actua
coordination and timely completion of the pr

6 3
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1 PrOject name Project start: lun, 9/8/2025

2 Construction Lab Safety Boost - building solutions for a safer Display week: 1
construction lab

: SeplB 2025 | senl 15 7028 Sept?2 2025 Sepi2 2025 odi 8 2025 oxiioms | oamows | oamsms | nmizem
£ TS ASSIGNERTO. PROGRESS — START - d‘::"'ﬂl‘d'l ] d\d'l'l\:|?:“?|?fa‘zj'd d'i:’?‘dld . :mi::M:7:|1:":‘:|f|:'::ﬁf??gﬂ?????ﬁﬂ:: :|: . :|:\j
L inital research
3 Geng started Luc Chevaber 8 Manuel Zwinger 100% wars BHARS
10 Standards Luc Chevakar 85% w1525 1228
" Laws & Regulatons. Manuel Zwinger 100% i W1525 1008/25

fisk assessment Lue Chevalier 8 Manuel 2winger 100% 107RS 1002725

- necessary tasks.

. : o [
| S — [ —

. — — e ]
17 protecon screen Luc Chevaber 8 Manuel Zwinger T0% w27 12028

. maps Luc Chevaber 8 Manuel Zwinger 89% 2T 111825

19 final report Luc Chevabar 8 Manuel 2winger 10% 12125 121725

.

2 optional tasks.

| [ — - R

B e — [ ] e s

| D i ez W e iows

_| [l omeear w e e

Figbie Gantt Chart Part 1

Project name

Construction Lab Safety Boost - building solutions for a safer
construction lab

£ T aE | oo | eeiidE | seeinam | eamm | eiams | eeewmm Fre—|
S pre— concorce mamt g, AMBEAADMN 1 Z3 45671 IWNENRR VRN BARANBR A AR 19 45 6 FAANNRB AR ENEA
N P — e ssas oeas
o asesamert Luc Chevater S lanuei Zwinger  100% 1728 10amas
necessary tasks
mctam repact LucChewar S lnceiZwoger  fom 180835 107S
mtwmpesion  LscChesrsNaieiZengsr 00% 191925 107925
peiograra L Chevater % onam e _
ertacson serven e _
maps Luc Chevalnr & Wanuei Zwinger L) eares 115828 l
o ragart LcChevsir i Zwmger W 2125 anas
ol prosariaton L Chevaior S i Zwinger W% 025 120728
optional tasks
oo marings Lue Chevainr W e s
s e s ey butsn Manuel Zwngse v | e s
limiting preas access. Manuel Zw nger L3 ) s 113025
crosnsstinaricon Lus Chevsie W omiz s
remins Manuel Zunger = naes e
e nsracion for machines L Chevair L

Figbbe Gantt Chart Part 2

4., 7THWBman resources plan

I n addition to the Gantt chart, a RACI ct
di stribution and effective ©project manageme
speci fic tasks to each team member; however
could not be strictly followed due to change
adjust ment s di d not have a significant I n
coll aboration and shared responsibilities
successful completion of the project

6 4
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5Concl usi on
The pr®grescttructi on L aibbuSalfdeitnyg Bsooolsutt i ons

construatciharevlealb results that went beyond i ni
of the risk assessment and the protection s
coach, demonstrating both technical rigor a
analysis of |l aws and standards, the i mprove.l
me t the expectations of the coach, providir
management in the Construction Laboratory.
Taken together, these outcomes show that 1
theoretical analysis with practical I mpl eme
and safety struetteuwrne svaprucev,i dwehilloeng he protec:
a tangible step toward safer | aboratory oper

5.lessons Learned

9 Communication <c¢l| ar iMiys uinsd eersssteanntdiianilgs ab o u:

screens and frames highlighted the need
stakehol der alignment.

T Planning tolerakceosrmasueh as insufficie
and screws of incorrect I ength underline
digital wverification before manufacturing

T Safety supervmnesgotni aMeénddinng and drilling
coach oversight, reinforcing the princip
bal anced with professional supervision.

T terative prototypiProdaddseg vembbueiple Ve
all owed optimization during manufacturing

T Ti me management Tihse csrcirteiecnalcoul d not be f
t he EPS ti meframe, showing t he i mportan
prioritization.

Overall, the project provided not only te
insights into collaborative engineering prac
sets a strong precedent for future EPS gro
safety.
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5.Qonclusi Wor bfdohe

The pri mary objectives defined mo s ttl hye S

successfully addressed:

T Getting familiar wiThrobhegeh | aboeratatriyons,
cour ses, and interviews with staff, t he
daily operations and safety challenges.

T Analysis of | aws Andgtstanhdaedsreview of t
standards was conduct ebda s erde ssualfteitnyg firna me w
roclnevel requirements.

T Ri sk assesdHmemtr ds were identified, documé
compil ed into a comprehensi ve ri sk assEe

machi nes.

9 | mprovement Ppaatnhi cal measures were propo
aligning with both | egal requirements and

T Protective Aspmreodmtype was designed and me
adjustments during prototyping. Al t hough
constraints, the screen demonstrated f eas
futsafrety

T Laborat or yA ndaipgi t al map of the | aboratory
overview of spaces, equipment, and safety

5. 2Colncl usi on of Segment s

Each segment contributed to the overall su
9 The | aws and standards analysis provided
T The risk assessment offered actionable in

T The protection screen embodi ed t he pr ac
measur es.

T The | aboratory map i mproved orientation a
Toget her, these achievements demonstrate
fulfilled and that the project deliveremd bo

resources for the Construction Laboratory.
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5.What coul d havPkr ojnepcrtoved t he

Despite the fact t hat the project me t i ts
things that could have been i mproved in or
Throughout the semester, communication probl
whi ch, i n most cases, arose from varying pe
complete transfE&hmhi ©ofsliowed malthe oproject' s pro
and |l ed to easily avoidable mistakes.

On the other hand, a better management of
rushed conclusions. Certain stages wi t hin
anticipated, especially dealamdy twhé& hcrtehaet iamnm
document that fAlmowes daliancsetdeppl an woul d al
periods of high and | ow workloads, thus bet:t
ensuring smoother, more consistent progress.

5.Miew i Rubut be
The work completed during this EPS project

future teams to continue i mproving safety in
particular, the risk assessment, the Safety
and the i mprovement plan represent essenti al
EPS groups in their work. These documents en
identified, safety measures are documented,
already outlined.

Beyond these deliverables, several additio

opportunities for future development:

T Completion of the :PrTdtee ptriodmtypreeevmas not

due to time constraints. Finalizing its ¢
| atFeurr t her i mprovements will be carried ol
construction | ab.

T I ntegration of: CGCAR oMmpdeecltiengCAD model of tt
screen and other safety devices would hel
manufacturing.

T I mpl ementation of Pi c:it owirsauraesl asnadf eStiyg ncaognem
in the | aboratory should be expanded, us i
clear signage to reinforce safe practices

T Expansion of Safety: DEseriemploat Sheeé¢ated
Fiskars press can be extended to other ma
documentation across the | aboratory.
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T Refinement of the Odlkomdatgorntyl Manmap can be
safety zones, restricted areas, and emerg
usabAl sby. the map could be used in other
| aboratory.

T Knowl edge :Trlaensssfeers | earned from this pr o]
i mportance of communication, tolerances,
Sshould be documented and shared to preven

T Continuous Ri sk FMiadruirteortiermgns can update tI
regularly, reflecting changes in equipmen

By building on these foundations, the next
unfinished tasks but also expand the scope o
ensures that the Construction Laboratory evo
betdecumented environment for both students

6 8
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6 ANNEXIEConcl|l usi on/ ramsau lgtkg so

st andamrd sl aws

Extract from the Rbodmement Sadleltg¢gd:Requi remen:
standards analysi s.

3.Conclusions and Recommended Actions

3.1 Introduction

Analysis of the applicable Finnish laws, government decrees, and international
machinery standards confirms that safety requirements are to be met by the
Construction Laboratory at two complementary levels:

* Room-level responsibilities include making sure that every room offers a safe
place for the intended activities.

e Machine-level responsibilities involve the assessment and equipping of
individual machines regarding their specific hazards.

The legal framework, which is the Occupational Safety and Health Act, as well
as Government Decree 403/2008 and Government Decree 400/2008, lays clear
responsibility on the employer to identify hazards, evaluate risks, give appropriate
instructions, use safe equipment, ensure that there are protective devices available,
and control exposure to dangerous agents: dust, noise, chemicals, or mechanical
hazards.

ISO international standards 12100, 13857 and 14120 provide technical
principles for the reduction of risks, safety distances, guarding solutions, and safe
design. Individually and together, these sources create a consistent and mandatory
framework for the Construction Laboratory to attain a level of safety that is both
compliant and efficient

3.2 General issues and safety requirements applicable to
all rooms with machinery

General issues

The comparison between the legal requirements and the current state of the
laboratory indicates that several deficiencies are recurrent across multiple rooms.
The most common issues include:

« Missing, outdated, or non-visible « Lack of visible PPE indications

operating instructions ; '
P R « Dust accumulation, especially

« Emergency stop devices cement-based dust
absent, inaccessible, or not

clearly marked « Noise levels requiring proper

waming signage and hearing

« Missing ISO 7010-compliant protection
safely plotograms « Some rooms are lacking access
« Hazard zones unmarked or control despite the presence of
insufficiently marked hazardous equipment
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These deficiencies represent non-conformities with both Finnish legislation and
the machinery safety standards.

General safety requirements

+ Updated and Visible Operating Instructions
Install updated English instructions directly on or next to each machine.
(Legal basis: OSH Act §14-15; Decree 400/2008 — Annex 1.7)

* Accessible and Clearly Marked Emergency Stops
Ensure that Emergency Stops are present, visible and unobstructed for each
machine.
(Legal basis: Decree 403/2008 §10; ISO 13850)

« Installation of ISO 7010 Safety Pictograms
Add standardized signage for warnings, mandatory PPE and restricted areas.
(Legal basis: Decree 403/2008 §7; Decree 400/2008 Annex 1.7.1)

« Safety Marking of Hazard Zones
Apply black-and-yellow marking tape and define safety perimeters around
hazardous machines.
(Legal basis: ISO 13857, ISO 12100)

+ Clear PPE Requirements and Availability
Place PPE signage at room entrances and machines.
(Legal basis: OSH Act §15)

+ Housekeeping and Dust Management
Improve organization and cleaning procedures to reduce tripping hazards and
dust exposure (not for the fire section).
(Legal basis: OSH Act §8 and §38-39)

+ Noise Management

Install hearing protection signage (for most of the room).
(Legal basis: OSH Act §39)
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3.3 Specific issues to each room

Mow the document will focus more on the specific issues related to the room.
For example, a room containing chemicals will have specific issues with risk
requirements only related to that room.

Concrete Laboratory (FEP21)

The Main Room (F&P21) is the central and most active area of the Construction
Laboratory. It contains major testing machines and general material-processing
equipment. The room experiences high student circulation and frequent simultaneous
machine use. The main machines are the traction and compression testing Fiskars
press, the compression testing Amsler press, the Eskot concrete mixer, and the
Bosch Professional GCM table saw.

Specific issues

* No room-specific issues were identified. All observed problems (missing
instructions, outdated signage, unclear PPE reminders, incomplete hazard
markings, etc.) are already fully covered by the General issues and safety
reguirements applicable to all rooms with machinery section 3.2

Specific risk requirements

» MNo additional actions beyond those already mentioned in the general
requirements in General issues and safety requirements applicable fo all
rooms with machinery (section 3.2)

Concrete mixing room (FGP33)

Room FGP33 is a multi-task room. The main machines are the Eskot concrete
mixer, the Weissberger vibration tables and a Errut concrete cutter.
Specific issues

+ MNo room-specific issues were identified. All observed problems (missing
instructions, outdated signage, unclear PPE reminders, incomplete hazard
markings, etc.) are already fully covered by the General issues and safefy
requirements applicable fo all rooms with machinery section 3.2

Specific risk requirements

* Mo additional actions beyond the general requirements covered by the
General issues and safety requirements applicable to all rooms with
machinery section 3.2
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Changing room

The laboratory also houses a changing room. This is used by students and staff
before accessing the work areas. Safety shoes and overalls are available for
students. It includes lockers, benches, toilets and showers, allowing for comfortable
change and preparation.

Specific issues

* No technical safety issues were identified. There might be only a lack of visible
PPE reminders.

Specific risk requirements

« Install PPE Reminder Signage
Simple posters will remind students to wear safety shoes, goggles, gloves,
etc., before entering the Concrete Laboratory.

Storage room

Room F6P41 is specially dedicated to the storage and maintenance of machines
like hand and power tools (drills, grinders, etc.).
Specific issues

* No room-specific issues were identified. All observed problems (missing
instructions, outdated signage, unclear PPE reminders, incomplete hazard
markings, etc.) are already fully covered by the General issues and safety
requirements applicable to all rooms with machinery section 3.2

Specific risk requirements

« No additional actions beyond the general requirements covered by the
General issues and safety requirements applicable to all rooms with
machinery section 3.2

Sieving room (F6P31)

F6P31 is a room that initially allows for the storage of chemicals in large
cabinets. The main machines are a Scanteknik MR-3 Shaker, a Nabertherm Type
L9/C6 Furnace, and a Genlab MINO/S0/SS Oven. This is also the place of the
chemical product storage.

Specific issues

« Chemical cabinet is no longer compliant (ventilation, material, labeling issues)
e Thermal hazard concentration (ovens + furnace in the same small room)
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Specific risk requirements

+ Replace the Chemical Cabinet
A modem, ventilated cabinet with correct hazard labeling must be installed.
Legal basis: OSH Act §38; Decree 403/2008 §7 (markings & safety devices).
+ Improve Thermal Hazard Communication
Install thermal hazard pictograms on the furnace and ovens.
Legal basis: 150 14120; 150 7010 W017.

Los Angeles room

The L-A room is named like this because of one of the machines they own: the
Los Angeles abrasion testing. The main machines inside are the L-A abrasion
machine, the Scanteknik MR-3 Shaker and a Humboldt laboratory jaw crusher but
not used.

Specific issues

* No room-specific issues were identified. All observed problems (missing
instructions, outdated signage, unclear PPE reminders, incomplete hazard
markings, etc.) are already fully covered by the General issues and safety
reguirements applicable fo all rooms with machinery section 3.2

Specific risk requirements

s No additional actions beyond the general requirements covered by the
General issues and safety requirements applicable to all rooms with
machinery section 3.2

Geotechnical room

The Geotechnical Engineering Field focuses on the study of soil behavior,
stability, and foundation design. This field provides students with hands-on
experience on how ground conditions influence structural design and safety.

Specific issues

s MNo room-specific issues were identified. All observed problems (missing
instructions, outdated signage, unclear PPE reminders, incomplete hazard
markings, etc.) are already fully covered by the General issues and safefy
requirements applicable to all rooms with machinery section 3.2

Specific risk requirements

= Mo additional actions beyond the general requirements covered by the
General issues and safely requirements applicable to all rooms with
machinery section 3.2
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Fire technology section (F6142)

The Sectlion of Fire Technology is commitled to the study of building materials
under fire conditions. The main machines are a SARLIN Furnaces Type 1250H G66-

90 and a Mabertherm Type L9/C6 Furnace
Specific issues

= \ery high thermal hazards
Specific risk requirements

= Install Thermal Hazard Signage (IS0 7010 W017)
For both furnaces and any surrounding heat surfaces.
Legal basis: 1S0 14120; Decree 400/2008 — Annex 1.5.
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7 ANEX - ExXtract
1,

(figure

IS0 12100:2010(E)

TECHNOBOTHNIA

P10)

SFS

Determination of the imils
of e machinery (see 5.3)

o5m |etn fotm eimlotm o mltn feim fetn ot o mlnin e dm e e el
RISK ASSESSMENT acconding to Clause 5

it

4 *

Hazard identficaton
{see 5.4 and Annex B)

This Lerative riak seduction process shall be canmed
oul separaiely for each hazard, hazasdous Situation,

Lilay]

) under each condition of use. Vs
| Risk estimation (see 5.5) | e

I | S — —

¥
| Risk evaluation fzee 55) |

Are
NO " sther hazards
\mm
Dz e abon

(see Clase T)

Menma‘epmtrvemepmcm:mteaﬁuﬁm.ﬂ
Bon and, if appicable, risk com partaon,

a1

Risk reduction by
inherantly safe
design measures

(see 62)

Can
the risk
bee reduced by guards,
prolsctve

Tl jullcal su on kedatiu 5FS OnSne-palvelusia (#0p o) DLIS.20 25

Lataaja; WP-kiymajs. Vain Yre shigskolan Novia kiy

Smpz

YES

Risk reduction by
salfeq uanding
Implementation of
complaman tary
protectve medsms

(zeed.3)

g3

Risk reduction by
infarmation for use

(zee 64)

3 The first time the question is asked, it is answered by the result of the initial risk assessment.
Figure 1 — Schematic representation of risk reduction process including iterative three-step method

sbbndadared

10 © 150 2010 - Al rights reserved
Tamd Isdsatin EFE 0409 2035
i gk bk el i el .
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8 ANNEXI B8ventory of assessed machines

Fiskars traction and
compression testing
machine

Amsler compression
testing machine

Device for subjecting
materials (concrete, steel,
etc.) to an increasing load
until rupture for measuring
the mechanical resistance

of the material tested

Vertical hydraulic
compression testing
machines to measure the
mechanical resistance of
the matenal tested

Errut concrete cutter Esko concrete mixer

Rotating drum machines
used to mix cement, sand,
gravel and water to
produce concrete and it
ensure uniform and
efficient mixing of concrete
components.

Machine used for cutting
concrete blocks, slabs or
reinforced elements.
Equipped with a large
blade, it is designed to
make precise cuts in those
materials
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Weissberger
vibration table

Nabertherm Type
L9/C6 Furnace

Vertical hydraulic
compression testing
machines to measure the
mechanical resistance of
the material tested

Electric heating cabinet
used for drying, curing or
heat-treating samples (max
1100°C). Used to harden
materials, or perform
controlled heat treatments
on laboratory or industrial
samples.

Scanteknick MR-3
Shaker

Genlab MINO/50/SS
Oven

Electric heating cabinet
used for drying, curing or
heat-treating samples (from
30°C to 250°C). Same
used as the Nabertherm
furnace.

Compact shaking device
with a circular or orbital
motion platform with a
vertical rods system and
adjustable clamps for
holding molds securely in
place. Used to siew particle
sizes in the sand/rock
specimen, to determine
particle size and
distribution and to classify
soils
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Bosch Professional
GCM table saw

Stationary cutting machine
equipped with a circular
blade and mounted on
fixed base. Uses to cut
wood and plastic

SARLIN
Furnaces
Type 1250H
666-90

Furnace that can
go at 1250°C. The
goal is to build fire
simulation and test

fire scenarios on
different materials.

(for example,
1050°C for 2
hours)

L.A. abrasion
testing machine

Rotating steel drum used to
test how resistant
aggregates are to abrasion
and impact. It contains
solid steel spheres that
come to strike the
specimen. It evaluates the
durability and toughness of
concrete, aggregates for
roads and pavements. It
ensures materials meet
quality standards and can
withstand mechanical

Nabertherm
Type L9/C6
Furnace

Electric heating
cabinet used for
drying, curing, or
heat-treating
samples (max
1100°C). This
furnace is a
laboratory and
industrial heating
furnace designed
for heat treatment,
material testing,
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SFS
1SO 12100:2010(E)
Table B.1
Mo Type or Examples of hazards Subclause of this
group Origind Potential consequences® In;et;nnj::al
1 Mechanical acceleration, deceleration; being run over; 6221
hazards angular parts; being thrown; 6222
approach of a moving element crushing; 623 a)
to a fixed part: cutting or severing; 823b)
cutting parts; drawing-in or trapping; 626
elastic elements; entanglement; 8.2.10
falling objects: friction or abrasion; 831
gravity; impact: 632
height from the ground:; injection; 623
high pressure: shearing: 6352
instability; <lipping, tripping and falling; 8354
kinetic energy: stabbing or puncture; 6.355
machinery mobility; suffocation. 6356
moving elements; 541
rotating elements; 543
rough, slippery surface; 844
shamp edges; 645
stored ensrgy;
VaCULM.
E 2 Electrical arc; burm; 628
5 hazards electromagnetic phenomena; chemical effects; 632
EE electrostatic phenomena; effects on medical implants; 6332
Es live parts; alectrocution: 6354
; E not enough distance to live falling, being thrown; G444
i; parts under high voltage; fire: 45
Ej overload; projection of maolten particles;
P E short-circuit;
g: thermal radistion.
ii 3 Thermal explosion; burm; 624 b)
s hazards flame: dehydration: 8.28¢)
2§ abjects or materials with a high discomfars 8327
il or low temperature; frostbite; 83321
g radiation from heat sources. injuries by the radistion of heat |6.3.4.5
= Sources;
scald.
54 @ 150 2010 - All rights reserved
Tama on ladstts 5F {B0p. nro ) 04.09.2025.

Lataala: IP-kaviisls Vain Yrkeshtaskolan Movia kvibiin.
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Fiskar's machine

Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard o
- v situation v Ss) 1. P) I+ (R) [+ references) -
Crushing of fingers or Guarding per ISO 1.4120 to prevent acc?ss to movmg
hands between movin Serious Possible Medium parts. Pictogram nWarnir
Mechanical Crushing hazard . g 7010 ¥ WO024). Emergency
crosshead and fixed frame (2) (2) 4) o o :
during test operation Operating instructions: keep hands clear during
’ operation (ISO 12100 §6.4).
Shearing points between Protective cover (ISO 14120) or fixed distance guard.
Mechanical Shearing hazard moving clamps and test Serious Possible Medium Two-hand control during specimen loading (ISO
9 specimen when closing (2) (2) 4) 13851). Warning pictogr
grips. Training and job sheet instructions.
Specimen or fragments Transparent fixed guard or impact shield (ISO 14120,
Mechanical Eiection hazard may eject when it breaks Severe Possible I SO 14119). Pictogram i
J under tensile load or 3) (2) (1rso 7010 ¥ WwWO021) . PPE:

compression.

Define safety distance (ISO 12100 §86.3.2).
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Amsler's machine

Hazard Catedor Hazard Description of Severity | Probability | Risk Level Risk Reduction Measures (with normative
9 V, Hazardous Situation | S) . P) . (R) . references) .
Hands or fingers can be Install fixed guard around compression area (ISO
trapped between the upper Serious Possible Medium 14120 85.2). Provide two-hand control or deadman
Mechanical Crushing hazard | piston and the lower platen @) 2) 4) pedal (ISO 13851). Ensure pressure is released
during sample placement before changing samples (ISO 4413 §85.3.3). Require
or compression. gloves and safety shoes.
Sample or toolina ma Medium Provide transparent shield around compression area
. Ejection of P : g may Serious Possible (ISO 14120 85.4). Require use of face and eye
Mechanical break and eject fragments (4)
fragments . . (2) (2)
during compression.

protection (EN 166). Inspect platens regularly and
limit pressure (ISO 4413 8§85.2.5).

81




UNIVERSITY OF APPLIED SCIENCES

TECHNOBOTHNIA

Concrete cutter Errut

Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard o
. . situation . S) . P) 1. R) . references) .
Operator mav come into Install a fixed and movable guard covering the blade
cc?ntact with i/he rotatin according to ISO 14120 85.4. Provide two-hand
. Cutting / . g Severe Possible control or pedal interlock (ISO 13851). Display
Mechanical . diamond blade during . : ~
Severing hazard . . 3 (2 warning pictograms ADo n
cutting or cleaning . .
operations cut-resistant gloves, face shield, safety shoes (ISO
P : 12100 §6.4).
Fragments of concrete or Use protective cover/shield in accordance with ISO
. Ejection of parts | the blade may be ejected Serious Possible Medium 14120. Apply safe d|stanc.e (ISO 13857). Reqwrg use
Mechanical . . . of face and eye protection (EN 166) and hearing
or fragments at high velocity during (2) (2) 4 "
cuttin protection (EN 352). App
g ear protectiono.
Hands or fingers may be
Mechanical Crushing / caught between moving Serious Possible Medium Guard or limit travel zones per ISO 13857. Add
Shearing hazard| table and fixed frame or (2) (2) 4 mechanical stops and warning labels.
stops.
Clothing or accessories . Enclose all drive belts and pulleys (ISO 14120).
. Entanglement Serious Rare Low L . . .
Mechanical hazard could be caught by the @ (1) @) Require tight-fitting clothing. Apply warning label
rotating blade or belt drive. iKeep hands and cl ot hing
8 2
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: High noise  [Sound levels during cutting Minor Possible Low ReqwrNe hear_mg protection (EN 352)" Post warning
Noise levels may exceed 85 dB(A) (1) @) @ i Noi se hazar do. Per f o
y ' measurements (ISO 11202).
Material / Projection of Water splashes during Minor Possible Low Wear waternroof apron
Substances water cutting concrete 0} 2) (2) P pron.
Machine may start
Mechanical / Unexpected unintentionally when Serious Rare Low Ensure emergency stop (ISO 13850). Use start
Control start-up connected to power or foot 2) D) (2) interlock system (ISO 12100 §6.2.11).
pedal pressed.
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Concrete Mixer Esko

Description of hazardous

Hazard cateqory Hazard Severity | Probability | Risk level Risk reduction measures (with normative
9 T+ - situation - S) I+ P) I (R) I~ references) -
N Vi si bl e warning pictogr a
Clot?“rﬁ’em;ab;fagﬁtz partso (1SO 7010 i WO0O01)
, Entanglement / g may 9"tBY | Serious Possible Medium instructions and training (ISO 12100 86.4). Require
Mechanical o the rotating drum or - . . :
drawing-in . . (2) (2) (4) close-fitting clothing and prohibit gloves during
paddles during operation . :
or cleanin operation (EPP) . Use emergency stop device (ISO
g. 13850).
Provide protective screen or barrier (ISO 14120). Use
i Fragments or stones may . . . . ~ . ]
. Ejection of . ) . Serious Possible Medium pictogram AWarning: fly
Mechanical : be projected during mixing
material or discharae (2) (2) (4) W021). Operator must wear safety goggles.
ge. Implement restricted access zone (ISO 12100 §6.3.2).
Hands can be trapped Apply hazard mar king (1
Mechanical Crushing / between drum and frame, Serious Possible Medium clear instruction in jo
shearing or at tilting hinge and (2) (2) (4) near hinge or drum base

rotating mechanisms.

hinge mechanism (ISO 14119 86.3).
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Mixer tipping due to

Require use on level ground (stated in operating
instructions per ISO 12100 §6.4). Add pictogram

. Overturning of uneven floor or Serious Rare Low ~ ) . .
Mechanical mixer overloading durin @ 1) @ iwWarning: risk of tipp
. g 9 combined). Provide load limit label on frame. Conduct
discharge. .
pre-use stability check.

Pictogram AWarning: corr

Material / Contact with wet Wet concret.e or cement Serious Possible Medium PPE: chemical-resistant gloves (EN ISO 374-1), Io_ng
substance cement causes skin burns or @ @) ) sleeves, goggles (EN 166). Include SDS and handling

irritation. instructions (ISO 12100 86.4). Provide emergency
washing point.
Cement dust may cause Use pictogram fiWear res
Material / Dust inhalation respirator irritati())/n when Serious Possible Medium 7010 1 MO16). PPE: FFP2
substance from cement piratory ) (2) (2) (4) Prefer wet loading method (ISO 12100 86.3.2).
handling dry material. . - o
Provide training and ventilation.
Label with pictogram i Hg¢
High sound Continuous mixing noise . . (1rso 7010 i MO0O03). PPE:
. . Minor Possible Low - , - .

Noise pressure during | can exceed safe exposure (1) @) @) Administrative control: limit exposure time (ISO 12100

operation limits. 86.3.2). Perform noise measurement and document

results (ISO 11200).
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Weissberger vibration table

Really small vibration

Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard o
= . situation - s) |+ P) . R) . references) .
S Fixtures, moulds or loose : . .
. Eject f . ’ S Possibl M
Mechanical jection o objects can be thrown off ernous 0ssIbie edium Wear safety shoes (ISO 12100 §6.4).
objects (2) (2) (4)
the table.
Prolonged manual contact
Han di a1 with vibrating surfaces or .
. . . . . Minor Rare Low N .
Vibration vibration tools transmits harmful (1) (1) (1) Minimise manual contact time
exposure vi bration t
hands/arms.
Vibrat i t and . : :
. orafory equipment an . . Measure noise levels (ISO 11202). Provide hearing
. High sound loose items hitting table Minor Possible Low . .
Noise . : . protection (EN 352) when >85 dB(A). Post pictogram
pressure levels | can create impulsive/noisy (2) (2) (2) ~ . .
. AHearing protection req
environment.
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Bosch table saw
This machine is dangerous. It may not be used by any student.
Hazard category Hazard Descrlptlo_n of _hazardous Severity | Probability | Risk level Risk reduction measures
- - situation . S) 1. () - R) - -
Mechanical Rotating saw Cont?:;vg::;gtsslél\rllgr:Iade Severe Frequent Bl ade guar d; Mot or br ak
blade ) . 33 3) sharp blade' (I1SO 7010 i
lacerations or amputations.
Mechanical Workpiece Improbpi)r(:(rji(:gr?np;;%j(;rc?lade Severe Possible Use clamps; Riving knife/splitter; Training on
kickback workpiece violently. 3 (2 kickback prevention; PPE: safety goggles (EN 166)
. Clothing, Loose clothing or Severe Possible Require close-fitting clothing; Pictogram ‘Do not wear
Mechanical loves. iewelry |2ccessories may be caught 3) ) loves or jewelry' (I
g 2 y by rotating blade. g J y
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. Sliding arms, Fmggrs may be pinched Serious Possible Medium Clear instructions; Pictogram 'Pinch hazard' (ISO
Mechanical fence, during adjustment or @ @) ) 7010 i WO11): Use hd
adjustments sliding motion. ’ N

. Fme_wood dust may irritate Serious Possible Medium PPE: FFP2 mask (EN 149); Pictogram 'Wear
Substance Dust and chips | respiratory system or pose @ ) @) fespirator fotectio
fire risk. P y b
Motor and Operation may exceed 85 Serious Possible Medium Noise measurement; PPE: hearing protection (EN
Noise cutting noise dB and cause hearing @ @ ) 352); Pictogram 'Hearing protection required' (ISO
9 damage. 7010 i MO0O3)
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SARLIN Furnaces Type 1250H 666-90

Risk reduction measures (with normative
references)

Thermal insulation; Pictogram 'Hot surface' (ISO 7010
i W017) ; PPE: heat-resi s
laboratory tongs for loading and unloading of material

Training: open door carefully; Limit exposure; Use
PPE

Use only approved materials; Overtemperature
protection; Fire extinguisher nearby; SOPs

Use handles only; Pictogram 'Crushing hazard' (ISO
7010 7 wo1l1l) ; Tr ai

Description of hazardous Severity | Probability | Risk level
Hazard categoryv Hazard - situation - S I P . R .
Hot chamber, | Contact with hot surfaces .
. Severe Possible
Thermal door, and or materials may cause 3) @
workpieces severe burns.
Radiant heat .
. Heat escaping when door . . .
during . Serious Possible Medium
Thermal loadina/unloadin is opened may cause @ @ @)
g g discomfort or burns.
. Combgsnble Improper loading or Severe Possible
Fire materials or . )
i malfunction may cause fire. 3) 2
overheating
. Door locking Fingers may be_ pinched or Serious Rare Low
Mechanical . crushed during door
mechanism . . (2 Q) (2)
closing or locking.
Off-gassing from| Heated materials may Severe Possible
Substance .
materials release vapors or fumes. 3) (2)

Exhaust ventilation or fume hood; Pictogram 'Wear
respiratory protection'
FFP2/FFP3 mask (EN 149); Provide SDS for
materials
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L.A. abrasion testing machine
Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard o
- - situation . Ss) 1. P) T R) T references) -
. Steel balls and Steel balls may stnkg Severe Possible Use scoo.p/tc?ng.s; PPE: gI]Ioves .(EN 388); ITra|n|ng on
Mechanical anarecate hands or cause crushing 3) @) safe loading; Pictogram 'Crushing hazard' (ISO 7010
9greg during loading/unloading. T W011)
. Hands or clothing may be . Interlocked lid; Pictogram ‘Do not reach into moving
. Moving drum . . : Severe Possible . .
Mechanical during test caught in rotating drum if 3 5 part s (I'sO 7010 ¥ WoO01
urnng accessed during operation. ) (2) 13850); Protective cage is already installed
_ A ticl . : .
Mechanical Material ber_zcciteed dlﬁ;;]e; renr?r/] be Serious Possible Medium Open drum only after full stop; PPE: safety goggles
fragments ) ! opening @) @) ) (EN 166); Dust shield
drum or sieving.
Dust from Fl_ne dust may irritate Serious Possible Medium _ Dust extraction; PPIE: FFP2 mask (EN 149);
Substance agaregate respiratory system or pose @) @) @) Pictogram Wear respirat
ggreg long-term health risks. MO016)
' Drum rotation Continuous operation may Serious Possible Medium N0|s.e rpeasuren".nent; I?PE: hearlpg prote.ctlo? (EN
Noise and impact exceed 80 dB and cause @ @) @ 352); Pictogram 'Hearing protection required' (ISO
P fatigue. 7010 i MO0O3)
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Genlab MINO/50/SS Oven
Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard .
. . situation - Ss) I+ P . R) . references) -
Contact with hot stainless . Thermal insulation; Pictogram 'Hot surface' (ISO 7010
Hot chamber, Severe Possible . ;

Thermal shelves. door steel surfaces can cause 3) @) i Wo017); PPE: heat-resi g

' burns. laboratory tongs for loading and unloading of material

Radiant heat He_at escaping when door Serious Possible Medium Training: open door carefully; Limit exposure; Use

Thermal is opened may cause .
when door open . 2) 2) 4) heat-resistant gloves
discomfort or burns.
. Combustible Flarr_lmgble materials may Severe Possible Restrict to approved materials; _Standard O.pera_Ltlng
Fire ignite at elevated Procedure (SOP); Fume extraction; Fire extinguisher
samples 3) (2)
temperatures. nearby
Mechanical Door closin Fv:/iréiscrlg?i/nbir?:gc:: Serious Possible Medium Door handle design; Pictogram 'Crushing hazard'
9 doo% @) @ @) (1SO 7010 i WO11); Inst
Off-gassing / Heated samples may Serious Possible Medium Ventilation or fume_ hood; PPE: respiratory protection
Substance (EN 149); Provide safety data sheet (SDS) for
vapors release vapors or fumes. (2) (2) (4) materials
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Nabertherm Type L9/C6 Furnace

Risk reduction measures (with normative
references) =

Thermal insulation; Pictogram ‘Hot surface’ (ISO 7010

i W017); PPE: heat-resis

instructions: open door only with PPE; Use laboratory
tongs for loading and unloading of material

Use heat shields; Limit exposure time; Training on
safe loading/unloading

Restrict use to approved materials; Provide fume
extraction; Written Standard Operating Procedure
(SOP); Emergency fire extinguisher nearby; Training
per ISO 12100 §6.4

Door handle with thermal insulation; Pictogram
"Crushing hazard' (I SO 7
handle only

Hazard category Hazard Description of hazardous Severity | Probability | Risk level
gory- situation 1 © < ® - ® .
Contact with furnace
Hot furnace . . .
interior, door, or hot Severe Possible
Thermal chamber and .
crucibles can cause severe (©) 2
door
burns.
. High radiant heat near Serious Possible Medium
Thermal Radiant heat open door may cause
. 2) 2) 4)
discomfort or burns.
. . Combustible Flammable or_vol_atlle Severe Possible
Fire / Explosion samoles materials may ignite or 3) @
P explode when heated.
Hands may be pinched or
Mechanical Door movement struck when Serious Possible Medium
closing/opening the 2) 2) 4)
furnace door.
Off-gassing / Heated samples may Severe Possible
Substance release toxic gases or
fumes 3 2)

dust.

Exhaust ventilation or fume hood; Pictogram 'Wear
respiratory protection'
FFP2/FFP3 mask (EN 149); Provide SDS for
materials
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Scanteknik MR-3 Shaker
Description of hazardous Severity | Probability | Risk level Risk reduction measures (with normative
Hazard category Hazard o
- - situation - S) I~ (- R) [~ references) -
Hands or clothing may be Protective cover/guard over sieve stack (ISO 14120);
. Vibrating sieve g may Severe Possible Pictogram 'Do not reach into moving parts' (ISO 7010
Mechanical caught between sieves or N > .
stack frame during operation 3 2) i WO001l); Operating inst
gop ' Emergency stop (ISO 13850)
. Eragments or h‘."“d . . . Protective lid or transparent cover; Pictogram
. Particles / particles may be ejected Serious Possible Medium . . . . -
Mechanical . Warning: flying object
samples from the sieve due to (2) 2) (4)
o safety goggles (EN 166)
vibration.
. Fingers may be p|nched . . . Clear instruction: 'Change sieves only when stopped’;
. Sieve change / | between frame and sieve Serious Possible Medium . : .
Mechanical clampin fim when inserting or @) @ 4 Protective gloves (EN 388); Hazard marking (ISO
ping 1 INserting ) 7010 i WO11)
removing sieves.
I i ibrati . . : Noi ISO 11200); Pi 'Heari
' Vibration / motor Continuous ylbratlon may Serious Possible Medium oise measurement(SO 00) - |ctograr‘n earing
Noise noise generate noise levels >80 @) @) @ protection required (rs
dB. protection (EN 352)
Dust generation | Fine dust may be inhaled Serious Possible Medium Pictogram ' Wear respirat
Substance (e.g. cement, and irritate respiratory @) @ @ MO016); PPE: FFP2/FFP3 mask (EN 149); Ventilation
minerals) system. or dust extraction
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