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The Augmented Reality Formwork Assembly Training

1. Introduction

. About the project

Falls from height are the most common causes of serious accidents, often fatal, not only
in Poland but throughout European Union. As human life is the most important value,
there is a great need of elevating H&S level. This problem has been raised in European
Directive 2001/45/EC, which obliges to take appropriate measures to improve safety
and health at work.

The project address H&S issues as it stems from the need of prevention of accidents on
construction sites. These accidents are mainly caused by falling from height, especially
from scaffoldings. Works at heights (i.e. formworks, scaffolding works) are one of the
most dangerous among construction works. One of the main reasons is: because current
training methods are insufficient. As the research shows, workers are not interested in
classic trainings. Use of mobile devices (smartphones, tablets), modern AR technology
and supporting media files will make ARFAT training much more interesting and
unforgettable. The need for the projects was also confirmed by the questionnaires and
previous project (ARCW — Health and safety procedures for curtain walls with the use of
Augmented Reality Technology). Both construction employees and employers stated
that there is a great need for construction trainings with the use of AR.
As a result of the project, training system will be created together with paper manual,
application for mobile devices and supporting media files. Training will be open for all
interested parties, it will use innovative methods that suit in the best way modern,
digital era.

OUTPUTS OF THE PROJECT:

e O1: Evidence based learning outcomes. This output comprises learning
outcomes on formworks and scaffolding works namely statements of what
learners should know, understand and be able to do upon completion of the
ARFAT training, in the form of definitions of specific knowledge, skills and
competences.

e 02: ARFAT training system.

e 03: ARFAT manual.

e 04: ARFAT application (software). It is foreseen to prepare two versions of
application for two most common systems for mobile devices in EU: android OS
and iOS.

e 0O5: ARFAT AR markers.

e 06: ARFAT instructional movies.
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The objective of these outputs is to develop up-to-date, tailor-suited to sectoral needs,
modern formworks and scaffolding works training, appropriate to be integrated into
existing VET offerings or to serve European community as a stand-alone training. These
outputs will address modern skills needs of construction engineers, construction
workers, stakeholders and associations in the construction sector, SMEs and companies
(construction sector), VET providers, and technical universities, delivering a European
solid, reliable and comprehensive pedagogical tool.

The partnership of the project consist of:

The Faculty of Civil Engineering, Warsaw University of Technology (WUT)
Technische Universitat Darmstadt (TUDA)

Polish Association of Building Managers (PABM)

Fundacién Laboral de la Construccién (FLC)

Universitat de Valencia (UVEG)

e PERI (PERI)

For more information about the project, please visit its official website:
www.arfat.il.pw.edu.pl

. Intellectual Output 1 - Evidence based learning outcomes

This output comprises learning outcomes on formworks and scaffolding works namely
statements of what learners should know, understand and be able to do upon
completion of the ARFAT training, in the form of definitions of specific knowledge, skills
and competences.

The objective of this output was to develop up-to-date, tailor-suited to sectorial needs,
modern formworks and scaffolding works learning outcomes, appropriate to be
integrated into existing VET offerings or to serve European community as a stand-alone
training. These evidence based learning outcomes address modern skills needs of
construction engineers, construction workers, stakeholders and associations in the
construction sector, SMEs and companies (construction sector), VET providers, and
technical universities, delivering a European solid, reliable and comprehensive
pedagogical tool.

The output consisted of 3 activities:
01/A1: Development of instructions and tools for data collection

At this stage WUT (using advice of other partners) developed instructions and tools for
data collection. Basing on the experience of the project coordinator, it was decided that
partners will gather data through paper surveys (questionnaires), e-surveys (using
google surveys prepared by WUT) and by the way of classic face-to-face meetings with
ARFAT stakeholders (construction engineers, construction workers, stakeholders and
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associations in the construction sector, SMEs and companies (construction sector), VET
providers, and technical universities).

The form and questions of the questionnaires were carefully chosen on the base of
meetings with important stakeholders, potential beneficiaries opinions and partners
expertise in the field of scaffoldings and formworks.

01/A2: Data collection & analysis

Equipped with the instructions and tools each partner collected and analysed data
received from ARFAT stakeholders. WUT gathered data from each partner and
combined it in order to suit needs of target groups with transnational, EU approach.
Both surveys and results (analysis) are included in this document.

01/A3: Definition of ARFAT learning outcomes

On the base of gathered and analysed data, partnership defined ARFAT learning
outcomes, which are the base for development of the ARFAT training system. Partners
selected the most important topics basing on the results of the surveys, meetings with
project stakeholders, and own expertise. The results of the intellectual work are
presented in a form of this text.
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2. Questionnaires results

Due to the considerate interest of project stakeholders (construction engineers,
construction workers, stakeholders and associations in the construction sector, SMEs
and companies (construction sector), VET providers, and technical universities) across
Europe, the partnership was able to gather more than 200 answers via e-versions and
paper versions of questionnaires. Also numerous additional opinions were gathered
from project potential beneficiaries during face-to-face meetings.

Presented below are the results of e-versions and paper versions of questionnaires.

. Who are you?

Construction worker 25 0 51 1 77
Manager 40 17 10 2 69

H&S specialist 8 5 12 0 25
other 10 4 26 0 40

SUM: 211

= Construction worker

= Manager

= H&S specialist

other

Other included:

Supervisor/sales
Research & Development team member for Formworks and Scaffoldings
Work organizer
Formworks foreman
Production

Welder

Laboratory technician
Driver

Cleaner

Architect

Formworks designer
Designer
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. Scaffoldings transport

The level of hazard:

6 4 11 21 1
18 6 23 1 48 2
54 8 37 99 3
12 6 17 2 37 4
3 2 11 16 5
Average: 2,90
120
99
100
80
60
48
40 37
21
’ l I :
0 H
1 2 3 4 5

Please mark the most dangerous tasks/elements:

Lifting equipment 39 13 46 2 100

Load tools 21 5 23 49

Guidance of the suspended load 59 17 50 1 127
Tidiness / cleanliness 15 9 14 38
Levelling 4 5 11 20
Stabilisation in the stocking area 30 10 22 2 64
other 2 2 2 6
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140 127

120

100
100

80
64

60 49

40

38
20
" - :
0 [ |

Lifting Load tools Guidance of Tidiness/ Levelling Stabilisation  other

equipment the cleanliness in the
suspended stocking
load area

Other included:
* Concurrency in the action area of the load
* All options
* Dragging the elements up to the place of assembly

. Scaffoldings assembly

The level of hazard:

2 2 1

6 2 3 11 2
21 2 24 1 48 3
41 10 30 2 84 4
23 12 40 76 5

Average: 4,00
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90

80

83
75

70
60
50 48
40
30
20

11
10
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0 —
2 3 4 5

Please mark the most dangerous tasks/elements:

2

Work zone protection 27 14 24 67
State of the soil 48 11 40 100
Levelling of the elements — 21 5 43 70
possible deviations
Access section 21 5 10 36
Guardrails 27 15 21 1 64
Scaffold tie 36 12 47 95
Fall protection elements 36 20 41 2 99
Grounding 12 9 11 32
Safety signs 3 2 5 10
other 3 7 5 15
120
100 99
100 9
80 g7 70 64
60
40 36 32
20 I I 10 15
. m B
S S
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Other included:
* All of them seem dangerous
*  OVEREXERTIONS. MECHANICAL AID
* All of them must be kept in mind
* Staying on the platforms while the assembly
* Lapses of concentration
* Lack of some elements e.g. not complete guardrail set
* Moving of the scaffolding
* Assemblers falling from the top
* Not following the instructions of the manufacturer
* Unqualified personnel

. Scaffoldings usage

The level of hazard:

2 7 9 1
18 11 12 41 2
33 10 30 73 3
24 3 31 58 4
18 19 3 40 5
Average: 3,36
80
73
70
60 58
50
41 40
40
30
20
9
10
,
1 2 3 4 5

Please mark the most dangerous tasks/elements:
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Fall protection elements 51 22 32 3 108
Personal safety measures 25 5 17 2 49
Group safety measures 13 2 34 49
Communication 39 5 40 2 86
Use of ladders and access 21 16 35 2 74
elements
Weather conditions 36 9 46 91
other 3 5 4 12
120 108
100 %6 91
60 49 49
40
20 12
o |
QJ@ § S 0&6 \\o° 0‘9("‘ . -\o‘\‘j &Q}
S s > & 4 & o
Q}@ 6@/ @Q/ \)(\ (\6 o(\
O A QA (Q((\ o ©
(‘40 %\Q’ %\Q/ (’0 6Q§ ,&Q’
xZ S S by >
& S > N 6‘@ Sz
<(’§\ QQ}‘, G \56

Other included:
* Baseboard and skirting board, to avoid the fall of objects
* Several people working on the same vertical
* Access from the scaffolding to the building, using it as access way (incorrectly)
* All proposals can be dangerous
* Security of the hatches
* Not closing the flaps
* Inappropriate usage
* Removing the attachments
* Improvised solutions
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. Scaffoldings disassembly

The level of hazard:

2 2 1
12 2 7 1 22 2
16 3 21 1 41 3
44 6 38 88 4
21 15 31 1 68 5

Average: 3,90

100
90
80
70

88
68
60
50
41
40
30 -
20
10 5
O |
2 3 4 5

Please mark the most dangerous tasks/elements:

Work zone protection 72 19 61 2 154
Cleaning 3 3 11 17
Transport 21 19 29 69
Repair 9 3 38 50
other 4 7 8 19
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180
160 154
140
120
100
80 69
60 50

40
17 19
20

0 ] ]

Work zone Cleaning Transport Repair other
protection

Other included:
* Inadequate use of the fall arrest devices.
* Sometimes, unskilled workers disassemble them, as the facade is being repaired
* FALL OF PIECES FROM THE SCAFFOLDING FROM A HIGHT
* Workers’ individual protection
*  Workers’ individual security
* Staying on the platforms while the disassembly.
* Falls
* Lapses of concentration
* Manual handling of the elements
* Improper repairs

. Formworks transport

The level of hazard:

6 2 9 1 18 1
18 4 18 40 2
48 11 45 104 3
15 7 17 2 41 4

6 2 10 18 5

Average: 3,00
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120

104
100
80
60
40 41
40
18 18
20
0 . .
1 2 3 4
Please mark the most dangerous tasks/elements:

Lifting equipment 30 20 50 2 102
Load tools 25 2 23 50
Guidance of the suspended load 63 24 54 1 142
Tidiness / cleanliness 15 5 15 35
Levelling 12 16 28
Stabilisation in the stocking area 12 17 28 1 58
other 2 2 4
160
142
140
120
102
100
80

60 50

58
40 35 28
O |

Lifting Load tools Guidance of Tidiness/ Levelling Stabilisation  other

equipment the cleanliness in the
suspended stocking
load area

Other included:
* People working in the same zone
* All proposals can be dangerous
* Transport of small elements in proper boxes
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* Stacking of the elements for return

. Formworks assembly

The level of hazard:

3 5 8 1
15 4 7 26 2
17 5 31 1 54 3
49 14 33 1 97 4
12 3 23 1 39 5

Average: 3,59
120
100 97
80
60 54
39
40
26
20
8
0 I
1 2 3 4 5

Please mark the most dangerous tasks/elements:

Work zone protection 33 15 30 3 81
Levelling of the elements — 12 7 37 2 58
possible deviations
Access to workspace 15 19 16 1 51
Formwork tie 36 9 63 1 109
Safety signs 6 8 14
Heavy lifting and manual 57 21 56 2 136
handling

Reinforcement installation 21 6 12 39

other 2 4 2 8
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160

140 136
120 109
100 81
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60 39
40
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Other included:
* FALL FROM A HEIGHT
* All proposals can be dangerous
* Elements falling from heights during assembly
* stability during intermediate states
* Untrained staff

. Formworks usage

The level of hazard:

6 3 5 14 1
18 9 13 40 2
42 10 33 85 3
24 4 34 2 64 4
6 14 1 21 5

Average: 3,17
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90 85
80
70 64
60
50
40
40
30
21
20 14
; .
0
1 2 3 4 5

Please mark the most dangerous tasks/elements:

Concrete mixture pressure 57 13 50 1 121
Dynamic loads 57 13 49 119
Concreting works 57 17 25 2 101
Fresh concrete treatment 6 26 2 34
other 1 4 3 8
140
121 119
120
101
100
80
60
40 34
20 3
0 [
Concrete mixture Dynamic loads Concreting works Fresh concrete other
pressure treatment

Other included:
* Open pits to access the work zone
*  FALL FROM A HEIGHT
* All proposals must be taken into account
*  Works on incomplete platforms
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* Anti-fall protection during usage

*  Working platforms

*  Working space

* Incorrect / incomplete safety measures

. Formworks disassembly

The level of hazard:

2 4 1

3 3 12 1 19 2

8 5 32 1 46 3

15 14 29 58 4
4 4 24 1 33 5

Average: 3,61

70
60

50

58
46
40
33
30
19

20
) I

4

0 [ |
1 2 3 4 5

Please mark the most dangerous tasks/elements:

Time of dismantling 13 9 74 3 99
Work zone protection 16 17 29 1 63
Cleaning 3 1 14 18
Transport 10 19 23 1 53
Repair 2 24 1 27

other 1 7 4 12
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120

99
100

80

63
60 53

40

20 12

0 | [

Time of Work zone Cleaning Transport Repair other
dismantling  protection

Other included:
* The needed time for their disassembly
* FALL FROM A HEIGHT / OVEREXERTIONS
* All proposals can be dangerous
*  Unemployed
* Disassembly of heavy elements
* Proper storage of elements
* Climbing
* Access
* Stability in the middle of works
* Protection of the working area
* Interim storage on site
* Untrained personnel -> wrong workflow

. Additional answers

Other important subjects / areas of H&S issues during use of formworks and/or
scaffoldings named by potential beneficiaries were:
* Whenever standard elements can be used, and if they are not, a note of the
calculation that guarantees their resistance.
* A combination of formworks, formworks meeting points and systems of
formworks.
* It must be clear which scaffoldings can be used and which cannot
* If the conventional scaffold does not meet the requirements, it should be
declared illegal for all purposes
* The price of the aluminum scaffoldings is very high and SMEs and
microenterprises cannot get them.
* Their maintenance.
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* Focus on the different types of collective and individual protections according to
the type of formwork and their correct use.

* Discard materials that have various uses because of their deterioration in
composition (that may be no visible).

* The awareness on labour risks

* It should be mandatory and controlled the use of guardrails during the assembly
/ disassembly of scaffoldings.

* Conceptual transport also includes the delivery and return of material -> load
securing

* While answering the questions, | have assumed that the equipment is operated
by specialist personnel.

* Use of system accessories when using formwork

* Legislations problems, paying attention to minor violations in H&S, establishing
clear limits and regulations

* Human Factor

* Often, the assembly is done by qualified contractors. Unfortunately sometimes
their equipment (e.g. lifting equipment) is in a very bad state.

* Popper boxes for transport of small elements (fall protection)

* Technical documentation required for formworks/scaffoldings

* Design v.s. implementation. Necessity of having qualified supervisor for
assembly

* Individual protection!

* Proper scaffolding anchoring

. Total importance summary

Each task group was assessed as at least rather dangerous which was no surprise for the
partnership, as works associated with scaffoldings and formworks are among one of the
most hazardous in construction industry.

The answers received from e-versions and paper versions of questionnaires varied
depending on the category. Stakeholders assessed that scaffoldings transport is the least
dangerous category (average score 2,90). At the same time they pointed that the most
hazardous works are associated with scaffoldings assembly (average score 4,00).

The graph below shows summary of the received answers.
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Total importance

4,50
4,00
4,00 3,90
3,59 3,61
3,36
3,50 3,17
2,90 3,00
3,00 !
2,50
2,00
1,50
1,00
0,50
0,00
& Q 2 3\ & AN 2 N
& & F° & & & & N
& Q O Q & Q Q
X S 5 S 2 2 &) >
& ¥ NG o & ¥ & 3
& & NS & © o ° &
S S §° & &é\{. $°& N 3 Nl
0\
s o (',g\ 3 « &
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3. ARFAT learning outcomes

The final learning outcomes were carefully selected on the base of the questionnaires
results, meetings with important stakeholders and partners expertise in the field of
scaffoldings and formworks. Due to the limited size of ARFAT training program the most
important aspects were chosen. These aspects address H&S issues as the project aims
for prevention of accidents on construction sites.

Learning outcomes include key aspects of the following:

Overview:
Selected formworks and scaffoldings systems and types, related regulations,
examples of different elements in various systems.

Scaffolding transport:
Lifting equipment, guidance of suspended load —
“Handling of elements, preparation for lifting and guidance of suspended load”.
Handling order: marking the work zone, checking the palette, suspending
elements, giving signal for crane.

Scaffolding assembly:
State of the soil: stabilization, anchoring, examples of bad and good application.
Fall protection elements: safety of workers, compliance with instructions, not
mixing systems, checking of state of elements (faults), priority of group safety
measure over individual protection (EU law)

Scaffolding usage:
Communication on scaffolding, ladders, flaps, platforms.
Structural integrity, periodical checks of scaffoldings, human factor (own
modifications, etc.).

Scaffolding disassembly:
Work zone protection, proper storage, proper order of disassembly.

Formwork transport:
Stacking (transport in and out of the site), lifting of elements.
Guidance of suspended load, selection of hooks (type, up-to-date certification),
guidance ropes.

Formwork assembly:
Presentation of how to assemble different elements, assembly on the ground,
assembly of additional elements (platforms, safety rails).
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Formwork use:
Concreting, concrete pressure, safety during concreting (safety rails), tools to
calculate pressure
Formwork maintenance, release agent application, cleaning.

Formwork disassembly:
Time of dismantling: regular way and early striking — difference and factors,
responsibility and decision-making (site manager, system), “back-propping”.
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Annex: Questionnaires

In order to fully engage project stakeholders across Europe and to receive the best
possible outcomes, surveys were prepared in four languages.

Presented below are print screens of e-versions (sent to stakeholders as links and also
available at project official website) and paper versions (which were printed on A4 size
papers and given out during numerous ARFAT meetings with potential beneficiaries,
each partner could have used 2-sided or 1-sided version).

. English version

E-version

The Augmented Reality Formwork
Assembly Training

Cooperation for Innovation and the Exchange of Good Practices
Strategic Partnerships for Vocational Education and Training, 2016-1-PL0O1-KAZ202-026102

This project has been funded with support from the European Commission. This publication
[communication] reflects the views only of the author, and the Commission cannot be held
respensible for any use which may be made of the information contained therein.

* required

101: Evidence based learning outcomes

QUESTIONMAIRE

ARFAI

Who are you? *
(O Construction worker
() Manager

() H&S specialist

() Other:
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Please assess the level of hazard for the following:

Scaffoldings transport *
1 2 3 4 5

LOwW O O O O @) HIGH

Regarding scaffoldings transport, please mark the most
dangerous tasks / elements:

[ Lifting equipment

Load tools

Guidance of the suspended load
Tidiness / cleanliness

Levelling

Stabilisation in the stocking area

O 00000

Other:

Scaffoldings assembly *

1 2 3 4 5

LOW O O O O O HIGH

Regarding scaffoldings assembly, please mark the most
dangerous tasks / elements:

[C] werk zone pratection

State of the soil

Levelling of the elements — possible deviations
Access section

Guardrails

Scaffold tie

Fall protection elements

Grounding

Safety signs

O 0000000030

Other:
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Scaffoldings usage *

1 2 3 4 5

LOwW O Q O @) O HIGH

Regarding scaffoldings usage, please mark the most dangerous
tasks / elements:

[] Fall protection elements

[J Personal safety measures

|:| Group safety measures

[[] communication

[(] Use of ladders and access elements

[C] Weather conditions

] other:

Scaffoldings disassembly *

1 2 3 4 5

LOW O O O @] O HIGH

Regarding scaffoldings disassembly, please mark the most
dangerous tasks / elements:

[C] Work zone pratection

[C] Cleaning

[} Transport
[C] Repair
[ other
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Formwaorks transport *

1 2 3 4 3

LOW O O O O @] HIGH

Regarding formworks transport, please mark the most
dangerous tasks / elements:

[} Lifting equipment

[[] Loadtools

Guidance of the suspended load
Tidiness / cleanliness

Levelling

Stabilisation in the stocking area

O 0 003d

COther:

Formworks assembly *

1 2 3 4 3

LOW O O O O @] HIGH

Regarding formworks assembly, please mark the most
dangerous tasks / elements:

[C] Work zone pratection

|:| Levelling of the elements — possible deviations
[(] Accessto warkspace

Formworks tie

Safety signs

Heavy lifting and manual handling
Reinforcement installation

Other:

O 0000

I01- EVIDENCE BASED LEARNING OUTCOMES Page | 27




The Augmented Reality Formwork Assembly Training

Formworks usage *

1 2 3 4 3

LOW O @) O O O HIGH

Regarding formworks usage, please mark the most dangerous
tasks / elements:

[ concrete mixture pressure
[C] Dynamic loads
[] concreting works

[C] Fresh concrete treatment

[ other:

Formworks disassembly *

1 2 3 4 3

LOW O @) O O O HIGH

Regarding formworks disassembly, please mark the most
dangerous tasks / elements:

[C] Time of dismantling

[C] work zone protection

[] cleaning

[C] Transport
[C] Repairs

[ other:

Wish you add other important subjects / areas of H&S issues
during use of formworks and/or scaffoldings, please write them
here:

If you wish to receive further information about the project,
please give us your contact details below (email address or
phone number):
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Paper version (1-sided)

Cooperating for Innenation and the Expchange of Good Practices
Strategic Partnerships for Vorationa] Ednration and Traiming, 3016-1-FLO1-EANQ-026102

r 1 The Augmented Reality Formwork Assembly Training ! - Erasmus+

r‘ .Iﬂ I01: Evidence based leaming cutcomes
QUESTIONNAIRE
1-LOW  3-HIGH
| Question 1[2]3]4]5
Please assess the level af hazard for the following
1.| Scaffoldings transpert ofojofofo
2.| Scaffoldings assembly Oojoofo|o
3.| Seaffoldings usage Oojoofo|o
4. [ Scaffoldings disassembly ofojof(ofo
5.| Formworks transport ofojof(ofo
6.| Formmworks assembly Oojo|ofo|o
7.| Formworks usage Oojgofo|o
8.| Formworks disassembly ofojofofo

Regarding Scaffoldings transport, please mark the most dangerows favks/elements:
O Lifting equipment, (] Load tocls, O Guidance of the suspended load, O Tidiness/ cleanliness, O Levelling,
O Stabilization mn the stocking area, I OMhET ... e
Regarding Scaffoldings assembly, please mark the most domgerous tasks/elements: 0 Work: zone protection,
[ State of the soil, O Levelling of the elements — poseible deviations, O Access section, O Guardrails,
O Seaffold tie, O Fall protection elements, O Grounding, O Safety signs, O Other ..
Regarding Scaffoldings usage, please mark the most dangerows tasks/'elements: [ Fall protection elements,
O Personal safety measures, (0 Group safety measures, [ Communication, [ Use of ladders and access elements,
O Weather comdmioms, D O e L e e es
Regarding Scaffoldings disassembly, plecze mark the mosi damgerows tasks/elements: O Work zone protection,
O Cleaning, [0 Transport, O Bepair, 1 Ofher ... e
Regarding Formworks transpert, plecse mark the most dangerows tasks/elements.
O Lifting equipment, (] Load tools, O Guidance of the suspended load, O Tidiness/ cleanliness, O Levelling,,
[0 Stabilisation mn the stocking area, [1Othar ...
Regarding Formworks assembly, please wmark the most dangerows taskselements: [ Work zone protection,
O Levelling of the elements — possible deviations, O Access to workspace, O Fomyworks tie, [0 Safety signs,
O Heavy lifting and manual handling, O Reinforcement installation,
E0 OMHET .o
Regarding Formworks usage, please mark the most damgerows fasks/elements: O Concrete mixturs pressure,
O Dynamic loads, O Concreting works, O Fresh concrete treatment, O Other ...
Regarding Formworks disassembly, please mark the most demgerous tasis/elements: O Time of dismantling,
O Work zone protection, [ Cleaning, O Transport, O Beparrs, 01 Other . e

Who are you? 0O Construction worker, [ Manager, CIH&S specialist, O Other ..

Wigh you add other important subjects / areas of H&S 1ssues during uze of formworks and/or scaffoldings, please
write it here. Should vou need more space, pleass use the back side of the questionnaire.

I¥ you wish to receive firther information sbout the project, please give us contact details below:
Email address or phone mumber: __.. il

* This project has been funded with support from the Emropem Commizsion. This poblication [compmmication] raflects the views anby of the authar, md the
Commizsion carmot be held responsible for mry uze wiich may be made of the information contained thersin
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The Augmented Reality Formwork Assembly Training

Paper version (2-sided)

Cooperation for Innovation and the Exchange of Good Practices

Strategic Partnerships for Vocational Education and Training, 2016-1-PLO1-KA202-026102

r 1
The Augmented Reality Formwork Assembly Trainin
n 1 m s 101: Evidcn?:: hased learning m.1lv|.:urrr||::s}l g - Erasmus+
-tk -
QUESTIONNAIRE
1- LOW  5-HIGH

| Question 12 ]3]als
Please asscss the level of hazard for the following

.| Scaffoldings transport

. | Scatfoldings assembly
. | Scalfoldings usage

-| Scatffoldings disassembly
. | Formworks transport

.| Formworks assembly

. | Formworks usage

B | Formworks disazssembly

b | e | e R | —

Ooooooooo
gooojoooio

a
0
a
O
a
O
O
a

oooojoono)o
gooojoooo

Regarding Scaffoldings transport, please, mark which the next proposals vou consider more dangerous tasks:
O Lifting equipment
O Load tools
O Guidance of the suspended load
O Tidiness
O Cleanliness levelling
O Stabilisation in the stocking area
Regarding Scaffoldings assembly, please, mark which the next proposals vou consider more dangerous tasks:
O Work zone protection,
O State of the soil,
[ Levelling of the elements — possible deviations
O Access section
O Guardrails
O Scaffold tie
O Fall protection clements
O Grounding
O safety signs
Regarding Scaffoldings usage, please. mark which the next proposals vou consider more dangerous tasks:
O Fall protection elements
O Personal safety measures
O Group safety measures
O Communication
O Usc of ladders and access elements
O Weather conditions
I OMET vt ie s e

I This project has been funded with suppoct from the European Commission. This publication [commmunication] reflects the views oaly of the awthor, 2nd the
Commission canned be held respansible for any we which may be made of the infarmatien contamed theregin.
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Cooperation for Innovation and the Exchange of Good Practices

Strategic Parinerships for Vocational Education and Training, 2016=1-PLO1-KA202-026102

Regarding Scaffoldings disassembly, please, mark which the next proposals you consider more dangerous tasks:
O Work zone protection
O Cleaning
O Transport
O Repair
Regarding Formworks transport, please, mark which the next proposals you consider more dangerons tasks;
O Lifting equipment
O Load rools
O Guidance of the suspended load
O Tidiness
O Cleanliness levelling
O Stabilisation in the stocking area
D0 OMRET L e

Regarding Formwaorks assemhbly, please. mark which the next proposals vou consider more dangerous tasks:
[0 Waork wone protection
O Levelling of the elements — possible deviations
O Access to workspace
O Formworks tie
[ safety signs
[0 Heawvy lifting and manual handling
O Reinforcement installation
D0 OMRIET it s

Regarding Formwaorks usage, please, mark which the next proposals yvou consider more dangerous tasks:
[ Concrete mixture pressure
O Dynamic loads
O Conereting works
O Fresh eoncrete treatment
DI OMher .oeeeiiiii it it
Regarding Formworks disassembly, please, mark which the next proposals vou consider more dangerous rasks:
O Time of dismantling
O Work zone protection
O Cleaning
O Transport
O Repairs
LT OMher cooin s
Are you?
O Construction worker
O Manager
O H&S specialist
Wish you add other important subjects [ areas of H&S 1ssues during use of formworks andior scaffoldings, please

If you wish to recerve further information about the project, please give us contact details below:
Email address o plome DTt e i i e d e e ed s s s e e esieesbeasaaaceneenieas
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The Augmented Reality Formwork Assembly Training

. German version

E-version

Die erweiterte Realitat -
Montagetraining Schalung

Kooperation fir Innowation und den Austausch von bewihrten Praktiken
Strategische Partnerschaft fir die Berufsausbildung, 2016-1-PLO1-KA202-026102

Dieses Projekt wurde mit der Unterstitzung der Europdischen Kommission finanziert. Die
Verantwortung fir den Inhalt dieser Verdffentlichung (Mitteilung) trégt allein der Verfasser, die
Kormmissicn haftet nicht fir die weitere Verwendung der darin enthaltenen Inhalte.

* arforderlich

101: Nachgewiesene Lernerfolge

FRAGEBOGEN
AR 1*‘ I
1 l. -

Sie sind? *

(O Bauarbeiter

(O Fiihrungskraft

O Gesundheits- und Sicherheitsfachmann

O andere:

Bitte beurteilen Sie das Gefdhrdungsniveau folgender
Tatigkeiten:
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The Augmented Reality Formwork Assembly Training

Gerusttransport *

1 2 3 4 3]

NIEDRIG O @) O 0O 9 HOCH

Bitte kreuzen Sie beziglich dem Gerlsttransport die
gefahrlichsten Faktoren an:

[[] Hebezeuge

Werkzeug laden

Fiihren von angeschlagenen Lasten
Sauberkeit/ Ordnung

Fachgerechtes Mivellieren

O 00400

Standsicherheit im Lagerbereich

andere:

Geriistmontage *

1 2 2 4 o

NIEDRIG O O O O O HOCH

Bitte kreuzen Sie beziglich der Gerlistmontage die
gefahrlichsten Faktoren an:

[C] schutz des Arbeitsbereichs

[(] Zustand des Bodens

Ausrichten der Elemente — magliche Abweichungen
Zugangsbereich

Schutz-geldnder

Gerlst-befestigung

Absturzsicherungselemente

Grandung

Sicherheitszeichen

andere:

O000OO000a0o
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The Augmented Reality Formwork Assembly Training

Geriistverwendung *

1 2 3 4 3]

NIEDRIG O O O O O HOCH

Bitte kreuzen Sie beziglich der Gerlistverwendung die
gefdhrlichsten Faktoren an:

Absturzsicherungselemenie

Persanliche Sicherheitsmaltnahmen
Gruppensicherheitsmalknahmen

Kommunikation

Benutzung von Leitern und Zugangseinrichtungen
Wetterbedingungen

andere:

O 00000

Geriistdemontage *
1 2 3 4 5

NIEDRIG O O O 9 O HOCH

Bitte kreuzen Sie bezlglich der Gerlistdemontage die
gefahrlichsten Faktoren an:

[] schutz des Arbeitsbereichs
[C] Reinigung
[C] Transport

[C] Reparatur

[ andere:
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The Augmented Reality Formwork Assembly Training

Schalungstransport *

1 2 3 4 5

NIEDRIG O O O 9] @) HOCH

Bitte kreuzen Sie beziiglich dem Schalungstransport die
gefahrlichsten Faktoren an:

[[] Hebezeuge

[[] Werkzeug laden

Fiihren ven angeschlagenen Lasten
Sauberkeit/QOrdnung
Fachgerechies Mivellieren
Standsicherheit im Lagerbereich

andere:

O 00 00

Schalungsmontage *

1 2 3 4 5

NIEDRIG O O O 9] @) HOCH

Bitte kreuzen Sie beziiglich der Schalungsmontage die
gefahrlichsten Faktoren an:

|:| Schutz des Arbeitsbereichs

D Ausrichten der Elemente — magliche Abweichungen
Zugang zum Arbeitsbereich

Schalungsanker

Sicherheitszeichen

Schweres Heben und manuelle Handhabung

Bewshrungseinbau

O 00000

andere:
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The Augmented Reality Formwork Assembly Training

Schalungsverwendung *

1 2 3 4 5

NIEDRIG O O O @) ®) HOCH

Bitte kreuzen Sie beziiglich der Schalungsverwendung die
gefahrlichsten Faktoren an:

[C] Frischbetondruck
|:| Dynamische Belastungen
[C] Betonierarbeiten

[} Frischbetonnachbehandiung

[ andere:

Schalungsdemontage *

1 2 3 4 5

NIEDRIG @) O O QO @) HOCH

Bitte kreuzen Sie beziiglich der Schalungsdemontage die
gefahrlichsten Faktoren an:

|:| Zeitpunkt des Ausschalens
[ schutz des Arbeitsbersichs
[C] Reinigung
[] Transport

[C] Reparatur

[ andere:

Wenn Sie weitere Themen oder Bereiche zu Gesundheits- und
Sicherheitsproblemen bei dem Gebrauch von Schalung und/
oder Gerlist winschen, kénnen Sie diese hier einbringen:

Ihre Antwort

Wenn Sie weitere Informationen lber das Projekt erhalten
machten, bitten wir um Angabe lhrer Kontaktdaten. E-Mail
Adresse oder Telefonnummer:

Ihre Antwort
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The Augmented Reality Formwork Assembly Training

Paper version
Epoperation fir Innovation 1und dem Anstanach won henaimien Praicien
Strategische Parmarschaft fir die Banfsmsbdlimg, 2016-1-PLO1-EAD02-026100
r 1 Die erweiterte Realitit - Montagetraining Schalung ! -
m 1 m I01: Machgewiesene Lemerfolge Erasmus+
T FRAGEBOGEN
1- NIEDRIG 5-HOCH
| Frage 1l 2]3]4]5
Bitte beurteilen Sie das Gefihrdungsnivemy folgender Tatigheiten:
1.| Geriisttransport o|o|ojoOo)| O
2.| Gerlistmontage o|o|ofo)| O
3.| Gerlistverwendung o|o|o|joOo)| O
4.| Geriistdemontage Oo|jof(o(oOo)| O
3.| Schalungstransport o|jof(o|(oOo)| O
6.| Schalungsmontage o|jof(o|oOo)| O
7.| Schalungsverwendung Oo|jof(o(oOo)| O
8.| Schalungzdemontage o|jof(o|(oOo)| O
Bitte kreuzen Sie bezilglich dem Gerilsttransport die gefihrlichsien Fakioren an: O Hebezenge, O Werkzeug laden,
O Fithren von angeschlagenen Lasten, [0 Sauberkeit’ Ordmmg, 0 Fachgerechtes Nivellieren, O Standsicherheit im

Bitte kreuzen Sie beziglich der Gevilstmontage die gefifriichsien Faktoren an: O Schutz des Arbeitsbereichs, O Zustand
des Bodens, (0 Ausrichten der Elements — mégliche Abweichimgen, [0 Zugangsbersich, O Schutz-gelinder, O Geriist-
befestimg, O Absturzsichenmgselemente, [0 Griindung, O Sicherheitszeichen, O Sonstiges. ...
Bitte freuzen Sie bezilglich der Geriistverwendung die gefithriichsten Faltoren o O Absturzsichemngselemente,

[ Perzdnliche Sicherheitamalnahmen, O Gruppensicherheitsmalnahmen, O Kommumkation, O Benutzumg von Leitern
und Zngangzemrichhimgen [0 Wetterbedmgumeen, [ Somstizes e e
Bitte kreuzen Sie bezilglich der Gevilstdemontage die gefiifriichsion Fakioren an: O Schutz des Arbeitsbereichs,

O Feinigung, [0 Transport, O Beparatur, 01 Senstimes. ... oo
Bitte kreuzen Sie beziiglich dem Schalungstransport die gefhriichsten Faitoren an: [0 Hebezeuge, 00 Werkzeug laden, O

Bitte reuzen Sie bezilglich der Schalungsmeontage die gefithriichsten Faktoren are O Schutz des Arbertsbereichs,

O Ansnchten der Elemente — méghiche Abweichungen, O Zugang zum Arbertsberesch, O Schalungsanker,

O Sicherheitzzeichen, O Schweres Heben und manuelle Handhabung, O Bewehnmgseinban; O Senstiges. ...
Bitte kreuzen Ste beziglich der Schalungsverwendung die gefifrlichsien Fakforen an: O Frischbetondruck:,

O Dynamizche Belasmngen, O Betonierarbeiten, [ Frischbetennachbehandhmg, O Sonstiges.... ...
Bitte kreuzen Sie beziglich der Schalungsdemontage die gefihrlichsten Faktoren o O Zeitpunkt des Ausschalens,

O Schutz des Arbeitsbereichs, [ Remizung, O Transpert, O Reparator, 0 Sonstiges. .o

Sie singd? O Beuarberter, [ Fithningskraft, [ Gesundheits- und Sicherhetsfachmann, [0 Sonstiges ...

Wenn 5ie weitere Themen oder Bereiche zu Gesumdheits- und Sicherheitsproblemen bei dem Gebranch von Schalung und/
oder Geriist wilnschen, kimen Sie diese hier embrmgen. Verwenden Sie bitte die Ritckseite des Fragebogens wenn Sie
mehr Platz benStigen.

Wenn 51z weitere Informationen fiber das Projelt erhalten méchten, bitten wir um Angabe Threr Kontaktdaten

E-Nfail Adresse oder Teleformummer: ...

* Diieses Projakt wurde mit dar Untersnitome der Enropaischan Kommission Srarriser. Die Veranrwornme fir den Inhaly deser Vendffamlicnmg iteihms)
razt allein der Verfasser, die Eommisziom kathet nichs fir ds weitere Verwendime der darn enthatteren Inhales
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The Augmented Reality Formwork Assembly Training

. Polish version

E-version

Szkolenie w zakresie montazu
deskowan wspomagane technologig
rzeczywistosci rozszerzonej

Ten projekt zostat zrealizowany przy weparciu finansowym Komisji Europejskiej. Projekt lub
publikacja odzwierciedlajg jedynie stanowisko ich autora i Komisja Europejska nie ponosi
odpowiedzialnosci za umieszczong w nich zawartosc merytoryczng.

“Wymagane

101: Potwierdzenie wynikow nauczania

AMKIETA

The Augmented Reality Formwaork Assembly Training

y
:Hm

(O pracownikiem budowy

Jestem: *

O menedzerem

() specjalista BHP

O Inne:

Prosze ocenic¢ poziom niebezpieczenisiwa nastepujgcych
czynnosci:
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The Augmented Reality Formwork Assembly Training

Transport rusztowan *

1 2 3 4 5

NISKI @) @) @) ®) @) WYSOKI

Odnosnie transportu rusztowan, prosze zaznaczyd najbardzigj
niebezpieczne etapy/ czynniki:

[J sprzet unoszacy

[ sprzet fadujacy

kierowanie wiszacym tadunkiem
porzadek

pozZiomowanie

O D0 OO0

stabilizacja w obszarze roziadunku

[ inne:

Montaz rusztowan *

1 2 3 4 5

NISKI ®) ®) @) ) @) WYSOKI

Odnognie montazu rusztowan, prosze zaznaczy¢ najbardziej
niebezpieczne etapy/ czynniki:

|:| Zabezpieczenie migjsca pracy

[J stangruntu

poziomowanie elementdw — mozZliwe odchylki
elementy komunikacyjne

barierki

taczenia elementow

elementy chronigce przed upadkiem
uziemienie

oznakowanie

O 0O0D0OO0OD0OD0OO0OD

Inne:
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The Augmented Reality Formwork Assembly Training

Uzytkowanie rusztowan *

1 2 3 - 5

NISKI ®) @) @) @) @) WYSOKI

Odnosgnie uzytkowania rusztowan, prosze zaznaczyc najbardzigj
niebezpieczne etapy/ czynniki:

|:| elementy chronigce przed upadkiem
[ srodki achrony osobistej

grodki ochrony grupowej
komunikacja

uzytkowanie drabin

warunki meteorologiczne

O 000 O

Inne:

Demontaz rusztowarn *

1 2 3 - 5

NISKI @) ®) ®) @) @) WYSOKI

Odnosnie demontazu rusztowan, prosze zaznaczyé najbardziej
niebezpieczne etapy/ czynniki:

] zabezpieczenie miejsca pracy

sprzatanie

naprawy

(]
[ transport
([
O

Inne:
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The Augmented Reality Formwork Assembly Training

Transport deskowan *

1 2 3 4 5

NISKI @) @) @) @) @) WYSOKI

Odnosnie transportu deskowan, prosze zaznaczyé najbardziej
niebezpieczne etapy/ czynniki:

] sprzet unoszacy

[ sprzet fadujacy

kierowanie wiszacym ladunkiem
porzadek

pozZiomawanie

stabilizacja w obszarze rozladunku

O 0000

Inne:

Montaz deskowan *

1 2 3 4 5

NISKI O O O O O WYSOKI

Odnosnie montazu deskowan, prosze zaznaczyé najbardziej
niebezpieczne etapy/ czynniki:

|:| zabezpieczenie miejsca pracy

|:| poziomowanie elementdw — mozliwe odchyiki
dostep do stanowiska pracy

faczenia elementdw

oznakowanie

reczne przemieszezanie ciezkich elementow

montaz zbrojenia

O OD00O0~DO0

Inne:
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The Augmented Reality Formwork Assembly Training

Uzytkowanie deskowan *

1 2 2 4 3

NISK1 @) ®) ®) @) @) WYSOKI

Odnosnie uzytkowania deskowan, prosze zaznaczyé najbardzie]
niebezpieczne etapy/ czynniki:

D parcie mieszanki betonowe]
] dynamiczne obciazenia

[J betonowanie

D pielegnacia swiezego betonu

[ inne:

Demontaz deskowan *

1 2 2 4 3

NISKI1 @) @) @) @) @) WYSOKI

Odnosnie demontazu deskowan, prosze zaznaczyé najbardziej
niebezpieczne etapy/ czynniki:

] czas demontazu

[J zabezpieczenie migjsca pracy
[J sprzatanie

[ transport

] naprawy

] nne:

Jesli cheieliby Pafstwo dodaé jakies inne istotne dla
deskowan/rusztowan zagadnienia dotyczace BHP prosze je
wypisac w tym miejscu:

Twoja odpowiedz

Jesli cheieliby Pafstwo otrzymac wiecej informacji dotyczaeych
projektu, prosimy o zapisanie swojego adresu e-mail lub numeru
telefonu komérkowego:
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The Augmented Reality Formwork Assembly Training

Paper version

Wepilpraca ma rzacs innowaci 1 dobrych prakiyk
Partnerstwa Strategicene na rzecr K opfabresia i srknlen mawodongch, 2016-1-PLO1-EAMD-026102

r ‘1 Szkolenie w zakresie montaiu deskowan wspomagane
technologia rzeczywistosci rozszerzonej! - Erasmus+

|r1‘ R m 101: Potwierdzenie wynikéw nauczania
ANKIETA |
1-MNIZET 5- WY SOEL
[Pranie IBHE
Prosze ocenic poziom niebezpleczonsiwa nastepujgeyeh coymodei:

1| Transport msztowat ojg|jojofo
2| Montaz misztowan ojojo|jofo
3.| Uzythowanie risztowan ojojo|jofo
4.| DemontaZ rusztowan o|jojo|jofo
5.| Transport deskowan o|jo|jo|ofo
6.| Montaz deskowati ojojo|jofo
7.| Uzythowsanie deskowan ojojo|jofo
2.| Demontaz deskowan ojojojojo

Odnognie transportu rusgtowan, proszg zesnaczyc ngbardzie] mbezpmm etapy/ czymniki: [ sprzet unoszacy,

O sprzet tadwacy, O kerowanie wiszacym ladunkiem, [ porzadek, O poziomowanie, [ stabilizacja w obszarze
rozhadmbon, DI IINE L. ..o
Cdnoinie montoin rusgtowa, proszg saznaczye ieafbardzief niebezpleczne etapy’ coymmiti:

[ zabezpieczenie miejsca pracy, [ stan gnntu, O poziemowanie elementow — mozliwe odehyid,

O elementy kommukacyjne, O barierld, [ laczenie elementow, O elementy chromace przed upadldem,

O uziemienie, (0 omabowanie, [ 008
Odnodnie uiythowania rusgtowa, prosze soenacz)é nafbardeief niebezplecone etapy/ coyrmiki:

O elementy chromace przed upadkiem, [ drodla ochrony osebiste), O srodla ochreny grupowe), O kornoukacya,

O uzytkowanie drabin, [0 wanmbi meteorologiczne, CIIME ...
Odnoiniz demontaiu rusgtowan, prosze zaznaczyc najbarazief niebezpieczne etapy’ coynniki:

[0 zabezpieczenie miejsca pracy, [ sprzatanie, O fransport, O naprawy, Ol imme ...
Odnodrnie transportu deskowad, prosze saenaczyc ngfbarakief nisbezpleczne etapy/ cxymniki- O sprzet imoszacy,

O sprzet fadujzey, O kisrowanie wiszacym tadunkiem, O porzadek, O poziomeowanie, [ stabilizacja w chszarze
fipand =Tt o I S
Cdnoinie montaiu deskowan, prosze raznaczyé najbardkief nizbezpleczne ety czymmiki:

[ zabezpieczenie miejsca pracy, O poziomowanie elementéw — mozliwe odchylld, OO dostep do stanowiska pracy,

O la,czema elementéw, O ommakowanie, O reczne preemueszezanie cigzlach elementéw, O montaZ zhrojenta,

Cdnoeiniz uiythowania deskowari, proszg zaznaczye najbardzief nighezpieczne eiapy’ c;.j.mf.ﬁ

O parcie mieszanki betonowej, O dynamicene obcizkenia, O betonowanie, O pielegnacja swiszego betonu,

D ETIIE e it o ottt oot oo m e £ m e n e e o e n e e e mnnen
Odnoiniz demontaiu deshowan, prosze zeenaczyc najbarokief niebezpieczne etapy’ czyrmiki: O czas demontai,

[ zabezpieczenie miejsca pracy, [ sprzatanie, O fransport, O naprawy, Oinne ...
Jestem: O pracovwniliem budowy, O menedzerem, [ specjalista BHP, Cllam mmymm ..o..ooooooeeiiiiiniiiiecee

Jesli cheieliby Pafstwo dodac jalaes nne istome dla deskowafimisztowan zagadnienia dotyczzce BHP, prosze je
wyplsac w tym migjscn. W razie potrzeby prosze uiye drugie) strony anlaety.

Jedli cheleliby Panstwo ofrzymad wisce) informae)l dobyezacyeh projeli, prosmy o zapisante swojego adresu e-mail
Tub numen felefomu oo e E0T ... e

* Ten projekt zostal mealimowanry przy weparci finansowym Eomssji Europsjsksj. Mhbwﬁh:]nﬁmmﬂap]adjmzﬂmﬂnﬁhﬂmm
1 Eomnisja Evmopejska nie ponosi odpowisdzialnos z umisszozong wich Zawamose menytory
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The Augmented Reality Formwork Assembly Training

. Spanish version

E-version

Formacion en realidad aumentada
para el ensamblaje de encofrados

Cooperacion para la Innovacion e Intercambio de Buenas Practicas
Asociaciones estratégicas para Educacion y Formacion Profesional, 2016-1-PLO1-KA202-026102

Este proyecto ha sido financiado con el apoyo de |2 Unidn Europea. Esta comunicacion
(informacidn) refleja el punto de vista de su autor, y la Comision no puede considerarse
responszble del uso que pueda hacerse de la informacion contenida en la misma.

* necesaric

101: Evidencia basada en resultados de aprendizaje

y
:llm

Por favor, indica cual es tu puesto de trabajo: *

CUESTIONARIO

(O Trabajador de la construccién

(O Director técnico / Gestor

(O Especialista en Seguridad y Salud

QO otros:

Por favor, evalia el nivel de riesgo para las siguientes
actividades:
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The Augmented Reality Formwork Assembly Training

Transporte de andamios *
1 2 3 4 5

BAJD O @] O O O ALTO

Para el transporte de andamios, por favor, indica cual{es) de las
siguientes actividades te parece(n) mas peligrosa(s):

[(] Equipamiento para subirles

[C] Usa de herramientas para la carga

Orientacidn de la carga suspendida
Orden

Limpieza en el nivelado de la carga

Estabilizacion en el area de almacenamiento

N I O O O O

otros:

Maontaje de andamios *

1 2 3 4 o

BAJO QO O O O O ALTO

Para el montaje de andamios, por favor, indica cual(es) de las
siguientes actividades te parece(n) mas peligrosa(s):

D Proteccion de |a zona de trabajo

[[] Estade dalsuslo

Nivelado de los elementos — posibles desviaciones
Acceso 2 la zona de trabajo

Barandillas

Amarre del andamio

Elementos de proteccion contra caidas

Toma de tierra

Sefiales de sequridad

otros:

OO0 0n0n0Onoo0
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The Augmented Reality Formwork Assembly Training

Uso de andamios *

1 2 3 4 2

BAJD O O O O O ALTO

En el uso de andamios, en tu opinidn, jcual(es) de las siguientes
actividades es (son) més peligrosa(s)?:

Elementos de proteccion contra caidas
Medidas de proteccién personal

Medidas de seguridad colectiva
Comunicacién (incorrecta o escasa)

Uso de las escaleras v elementos de acceso

Condiciones climatologicas

O0O0O0ooag

otros:

Desmontaje de andamios *

1 2 3 4 ]

BAJO O O O O O ALTO

En el desmontaje de andamios, por favor, indica cuél(es) de las
siguientes actividades te parece(n) mas peligrosa(s):

[] Proteccién de la zona de trabajo
[[] Limpieza
[C] Transporte

[] Arreglo / reparacion de los elementas del andamio

] otros:
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The Augmented Reality Formwork Assembly Training

Transporte de encofrados *

1 2 3 4 o

BAJO O O O QO O ALTO

En el transporte de encofrados, ;jcudl(es) de las siguientes
propuestas te parece(n) mas peligrosals)?:

|:| Equipamiento para la elevacion

|:| llso de herramientas para la carga

Crientacion de la carga suspendida
Orden

Limpieza en el nivelado de la carga

Estabilizacion en €l area de almacenamiento

otros:

O OO0 00

Montaje de encofrados *

1 2 3 4 5

BAJO O @) O @) @) ALTO

En montaje de encofrados, por favor, indica cual(es) de las
siguientes actividades te parece(n) mas peligrosa(s):

[(] Proteccidn de la zona de trabajo

[[] Nivelada de los elementos — posibles desviaciones
[[] Acceso alazona de trabajo

Amarre / Atadura del encofrado

Sefiales de seguridad

Elevacion del peso v manejo manual

Instalacion de refuerzo

otros:

O OO o0oa
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The Augmented Reality Formwork Assembly Training

Uso de encofrados *

1 i 3 4 o

BAJD O O O O O ALTO

En el uso de encofrados, ;cudl(es) de las siguientes propuestas
te parece(n) més peligrosa(s)?:

[C] Presian de la mezcla del hormigdn
|:| Mangjo de cargas dindmicas
|:| Trabajos con el hormigdn

[C] Tratamiento del hormigén fresco

[ otros:

Desmontaje de encofrados *

1 2 3 4 ]

BAJD O O O O O ALTO

Para el desmontaje de encofrados, por favor, indica cuél(es) de
las siguientes actividades es(son) mas peligrosa(s):

[ El memento de la desinstalacion
[] Proteccion de la zona de trabajo
[ Limpieza

[C] Transporte

|:| Arreglos / reparaciones de los elementos del encofrado

[ otros:

Siquieres afiadir algun otro tema o drea importante
relacionados con la seguridad y salud durante el uso de
encofrados y /o andamios, por favor indicalo aqui:

sl respuesta

Si quieres recibir mas informacidn sobre el proyecto, por favor
danos algun dato de contacto. (direccion de correo electrdnico,
numero de teléfono)

PRESENTAR
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The Augmented Reality Formwork Assembly Training

Paper version

Cooperacidn para la Inmovacidn e Intercambio de Buenas Pricticas
Asoriaciones estratégicas para Educacién v Formacidn Profesional, 2016-1-PLO1-EA202-026102

r 1 Formacion en realidad aumentada para el ensamblaje de

encofrados! _ Erasmus+
ARFAT

I01: Evidencia basada en resultados de aprendizaje
CUESTIONARIO

|Eregunia tf2]5]4]
Por faver, evalia el mvel de riesgo para las sigwentes actiidades:
1.| Tranzporte de andamios
2.(Montaje de andamios
3
4

.| Uz de andamios

.| Desmontaje de andamios
.| Transporte de encofrados
.| Montaje de encofrados

.| Uso de encofrados

.| Desmontaje de encofrados |
Para el transporte de andamios, per favor, indica cudl{zs) de las siguientes actividades te parece(n) mas peligrosals):
O Equipamisnto para subirlos

O Uso de herramientas para la carga

O Orientacion de la carga suspendida

O Orden

O Limpiera en el nivelado de la carga

O Extabilizacicn en el drea de almacenamisnto

ojojojojojo|o
o|o|ojojo|jojo|o

[==0 I = ) ]

Oojojo(o|jojo|jo|o
Oojojo(o|jojo|jo|o

o|o|ojojo|jojo|o

Para el montaje de andamios, por faver, indica cual{es) de las sigmentes actividades te parece(n) mas peligrosals):
O Proteccion de la zona de trabajo
O Estado del suelo
O Mivelado de los elementos — posibles desviaciones
O Acceso 2 1a zona de trabajo
O Barandillas
O Amarre del andamic
O Elementos de proteccion contra caidas
O Toma de tiemra
[ Sefiales de sepuridad

En el uso de andamios, en tu opinidn, ;cudl{es) de las siguientes actividades es (son) mas peligrosais)?:
O Elementos de proteccion contra caidas
O Medidas de proteccion persenal
O Medidzs de seguridad colectiva
O Comumicacién (incorrecta o escasa)
OUszo de las ezcaleras y elementos de acceso
O Condiciones climatoldgicas

* Este provedio ha :do frenciado con el apoye de l2 Union Ewropea. Esta comymiracion (informecion) refleja =l punio de vista de so autor, ¥ 12 Comision no
puede copsiderarze responsable dal =0 gue pueda becerze de [z informmcion contenida en [z misma
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The Augmented Reality Formwork Assembly Training

Cooperacidn para |2 Inmovacidn & Intercambio de Boenas Pricticas
Asoriaciones estratégicas para Educacidn v Formacion Profesional, 2016-1-PLO1-EA202-026102

En el desmontaje de andamios, por favor, indica cugl{es) de las sipnientes actividades te parece(n) mas peligrosals):
[ Proteccion de la zona de trabajo
O Limpieza
O Transporte
[ Arregle / reparacion de los elementos del andamio

En el transporte de encofrades, ; cudl(es) de las sigmentes propuestas te parece(n) mas peligrosa(s)T:
O Equipamisnto para la elevacién
O Uso de herramientas para la carga
O Orientacion de la carza suspendida
O Orden
O Limpieza en el mvelado de 12 carga
[ Estabilizacion en el area de almarcenamiento

En montaje de encofrados, por favor, indica cudl(es) de las siguientes actividades te parece(n) mds peligrosa(g):
[ Proteccion de la zona de trabajo
O Mivelado de los elementos — posibles desviaciones
O Acceso a la zona de trabajo
[ Amarre / Atadurz del encofrado
O Sefiales de seguridad
[ Elevacion del peso v manejo mannal
[0 Instalacion de refuerzo

En el uso de encofrados. ;cudlies) de las sigientes propuestas te parece(n) mas peligrosa(s)™:
[ Presion de la mezela del hormigdn
O Manegjo de cargas dindmicas
[ Trabajos con e] hormigdn
[ Tratamiento del homigon fresco

Para el desmontaje de encofrados, por favor, indica cual(es) de las sigmentes actividades es(zon) mas peligrosa(s):
O El momento de la desinstalacion
O Proteceion de la zona de trabajo
O Limpieza
O Transporte
O Arraglos / reparaciones de los elementos del encofrado

Por favor, mdica cudl es tu puesto de trabajo:
O Trabajader de 12 construccion
[ Director técnico / Gester
O Especialista en Seguridad v Salud
Ol Ot e
S1 quieres afiadir algimn ofro tema o drea mportante relacienados con la segunidad v salod durante el nso de encofrados

v /o andamios, por favor indicalo agui:

51 quierss recibir mas informacion sobre el provecto, por favor danes alein dato de contacto.
Direccion de comren elechromiog ...
Dimero de telBomoT L. e
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http://www.psmb.pl/polish-association-of-building-managers/
http://www.psmb.pl/polish-association-of-building-managers/
http://www.baubetrieb.tu-darmstadt.de/menu_institut_fuer_baubetrieb/menu_startseite/ref_Startseite.de.jsp
https://www.peri.com.pl/
http://www.uv.es/

