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Users’ work area as entry point for selecting fall arrest systems
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Abstract: When working at heights, fall protection is generally provided by a fall
arrest system FAS. The FAS is made of a full body harness, an energy absorber,
a lanyard, a connecting subsystem and an anchor. The combination of compo-
nents could be complex. Several guides and standards are directed at managers,
explain too generic principles and are listing mostly limitations. Our proposal is a
positive selection procedure starting with the work area in which the fall arrest
system should protect the worker without interfering with the tasks. Several com-
binations of equipment are proposed. Then their limitations could assess by a
competent person. The proposed table is a complement to a guide or standard
such as the CSA Z259.17.
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1. Context

Working at heights requires fall protection, mostly provided by a fall arrest system FAS.
The FAS is made of a full body harness, a connecting subsystem with mandatory energy
absorption, and an anchorage. Its main performance requirements are arresting the fall, ar-
resting before any obstacle is hit, and maintaining the arrest force lower than the acceptable
level. These requirements are achieved by the connecting subsystem. The connecting sub
system is made of a mandatory component either the energy absorber or a self-retracting
lanyard having an integrated energy absorbing mechanism; then optionally several compo-
nents could be added to reach the anchorage. Theses combinations define the connecting
sub system. The combinations are complex with conflicting properties such as strength and
elongation. The absorption of energy requires elongation of the connecting subsystem which
could means reaching the ground before the fall is arrested. Furthermore the fall arrest sys-
tem shall not interfere with the tasks and thus allows free movements of the user over a vol-
ume or a surface. That volume or surface is named the work area.

To select the right system, some standards and guides exist. Two standards are cited: the
ANSI/ASSE Z359.2-2007 and the CSA Z259.17-xx. The ANSI/ASSE Z359.2 is very generic
and gives management principles; its usefulness is very limited for fall protection specialists
and does not exist for users at the work site. The CSA Z259.17 is oriented for competent
persons, those having knowledge and training in fall protection; its content is more a check
list of “what to do” and many “what not to do”. The “what not to do”s lead to confusion and
leave the users at the work site without a selection process. Several guides are published.
Four of them are analyzed; they are written by the 1) European commission, by 2) INRS-
France, by 3) Laine et al and by 4) OPPBTP-France. The 1st one is the most comprehen-
sive; the hierarchy of prevention is explained and several examples of fall hazard elimination
are given. The individual fall arrest system is briefly described. Similar comments are made
for the 2nd and the 3rd guides. The 4th one is limited. The 3 first guides are excellent but
lack a detailed procedure to identify combinations of components to create viable fall arrest
systems.

Lortie in Gilbert, Lortie and Thiry, had identified clearly that the real issue in fall protection
is the availability of an anchorage. The success of the horizontal lifelines during the construc-
tion of a large car painting plant in Quebec demonstrated the usefulness of an anchorage
that allows mobility (Arteau and Lan). Desjardins and Arteau presented criteria for the selec-
tion of PPE among which the lack of interference with the tasks is identified. The users know:
their tasks, the site (the geometry), their displacements in that site to achieve their tasks, and
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their exposition to fall hazards as a consequence of their displacements.

2. The proposed approach

The proposed approach modifies the classification of fall protection systems presented by
Sulowski. Our entry point is the users’ displacements. The displacements define the geome-
try: a line, a plane or a volume, vertical, inclined or horizontal. From the geometry, several
combinations of components are proposed. Criteria or warning are added to orient toward
the key factors and at the end, to the specific clauses of technical standard such as CSA
Z7259.17.

The selection strategy is described by a series of questions:

Q1 What is the work space? Line, plane or volume?

Q2 Is the work requiring movements or immobile?

Q3 Is horizontal, vertical or inclined?

Q4 The total mass (worker’'s mass plus tools) to select E4 or E6 energy absorber.

Q5 The free fall distance?

Q6 The stopping distance?

Q7 The clearance?

Q8 Any obstacle between the worker and his anchoring point, obstacle that could dam-

age the fall arrest system?

Q9 Do you have a plan for a fast rescue if a fall occurs?

Q1, Q2 and Q3 are entries for Table 2; they lead to the selection of one or more systems.
Q4 allows for the selection of the proper energy absorber. Then Q5, Q6 and Q7 are infor-
mation required by competent persons to answer the questions of standard as CSA Z259.17.
If the system is simple, the competent person could select the correct system. If the system
is more complex, an engineer shall calculate the total fall distance and the clearance. Finally
the manager shall set and demonstrate a rescue procedure.

Table 1 presents the component symbols and Table 2, several fall arrest systems for each
work area.

Table 1: Fall arrest component symbols (photos omitted).

Name [Symbol Name Symbol Name [Symbol Name Symbol
Energy Fall
Flamsss % absorber D arrester m‘ Vaitaal
Lanyard with Self Iifeline, _
Lanyard integral energy retracting Vertical Rail
absorber lanyard
- Anchoring
H?;lzlpntal $—_ 4 | Horizontal rail | P=—¢ point
efine (Anchorage) | Ldde

3. Discussion

The selection procedure starts with the mobility needs of the workers. One or more sys-
tems are proposed. Their technical limitations could be assessed by a competent person.
The proposed tables are a complement to standard such as the CSA Z259.17.
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Table 2: Some typical generic fall arrest systems.

Work area
Nams Schematic Proposed fall arrest systems
Narrow
horizontal 1 ﬁ !~
surface A
Vertical | ,-—7—~ Lbnls
cylinder !gy
S w:»\% IF\%
Large
vertical
surface 'f—\%
/ Z.
Large
horizontal

surface

4. Literature

ANSI/ASSE Z359.2-2007 (2007) Minimum Requirements for a Comprehensive Managed Fall Protec-
tion Program. American Society of Safety Engineers. Des Plaines, lllinois (USA)

Arteau J, Lan A (1992) Les cables de secours horizontaux analysés sous I'angle de I'efficacité, de la
fiabilité et du confort (Horizontal lifelines analysed for thier efficiency, reliability and comfort). Col-
loque international du Comité Recherche de I'AISS (4; 1992; Strasbourg). Maitriser le risque au
poste de travail, Presses Universitaires de Nancy, p. 345-347.

CSA Z259.17-xx (2014) Selection and use of active fall protection equipment and systems”. CSA In-
ternational. Canada. (in press)

Desjardins-David I, Arteau J (2011) Evaluation of personal protective equipment used for work: con-
siderations and proposed methodology — the criteria to be checked. 57. Kongress der Gesellschaft
fOr Arbeitswissenschaft in Chemnitz, pp. 361-365. Dortmund: GfA-Press.

European Commission (2007) Non-binding guide to good practice for implementing — Directive
2001/45/EC Work at a height — How to choose the most appropriate work equipment for performing
temporary work at a height. Publication ke7807305, 82 p.

Gilbert R, Lortie M, Thiry P (1981) Etudes et recommandations concernant le design d’'un équipement
de protection individuelle contre les chutes en hauteur (Studies and recommendations for the de-
sign of a PPE against falls from a height). Rapport P669, CDT de I'Ecole Polytechnique de Montré-
al, Montréal.

INRS, Institut national de recherche en sécurité (2012) Prévention des risques de chutes de hauteur
(Prevention of fall from a height risks). Report ED6110, 48 p. France

Laine P, Pamies A, André S (2012) Prévention des risques professionnels — Risques de chute de
hauteur (Prevention of occupational risks — Fall from height risks). Techniques de l'ingénieur. File
SE3860. Web accessed 2012, 20 p.

OPPBTP, Office professionnel de prévention dans le batiment et les travaux publics, Protection anti-
chute. Normes EPI (Fall protection — PPE standards). France. 6 p..

Sulowski AC (1991) Fall protection systems-classification. In: Sulowski AC (Ed) Fundamentals of Fall
Protection. International Society for Fall Protection, Toronto, pp. 285-301.







Gesellschaft fur
Arbeitswissenschaft e.V.

Gestaltung der Arbeitswelt
der Zukunft

60. Kongress der
Gesellschaft fur Arbeitswissenschaft

TU und Hochschule
MuUnchen
12.-14. Marz 2014

GHH - Press




Bericht zum 60. Arbeitswissenschaftlichen Kongress vom 12.-14.3.2014
an der Technischen Universitat und an der Hochschule Miinchen,
herausgegeben von der Gesellschaft fir Arbeitswissenschaft e.V.
Dortmund: GfA-Press, 2014

ISBN 978-3-936804-17-1

NE: Gesellschaft fiir Arbeitswissenschaft: Jahresdokumentation

Als Manuskript gedruckt. Diese Schrift ist nur bei der Gesellschaft fur Arbeitswissen-
schaft e.V., ArdeystraBBe 67, D-44139 Dortmund, erhaltlich.
E-Mail: gfa@ifado.de, Internet: www.gesellschaft-fuer-arbeitswissenschaft.de.

Alle Rechte vorbehalten.
© GfA-Press, Dortmund
Schriftleitung: Matthias Jager

im Auftrag der Gesellschaft fir Arbeitswissenschaft e.V.

Ohne ausdrlckliche Genehmigung der Gesellschaft fir Arbeitswissenschaft e.V. ist
es nicht gestattet, den Kongressband oder Teile daraus in irgendeiner Form
(durch Fotokopie, Mikrofilm oder ein anderes Verfahren) zu vervielfaltigen.

Druck: City DRUCK, Heidelberg
Printed in Germany




% Gesellschaft fur Arbeitswissenschaft e.V.

Jahresdokumentation 2014

Gestaltung der Arbeitswelt
der Zukunft

Bericht

zum 60. Kongress der

Gesellschaft fir Arbeitswissenschaft
vom 12.-14. Marz 2014






	Komplettband FK 2014 561
	Komplettband FK 2014 562
	Komplettband FK 2014 563
	Komplettband FK 2014 1
	Komplettband FK 2014 2
	Komplettband FK 2014 3
	Komplettband FK 2014 4
	Page vierge

