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Occupation Safety and Health Adminstration (OSHA)
- Regulations :
- CFR 1910.21 Scope and definition (cage M2| ®3h)
- CFR 1910.28 Fixed Ladder (Al4: Walking and working surfaces, Fall
o= protection, HSE Guidelinell A}
- CFR 1917.118 Fixed Ladder (For marine terminal-Terminal facility 221
)
- CFR 1926.1053 Ladder (For construction- with fixed ladders in
scaffolding)
EU-OSHA
EU -EU Directives, EU GuidelinesOfl= Zt& Atet0| 9ig
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oA A AdEe FHEolgo] it #48L  United
States'Code of Federal Regulations (CFR) 29 Partsol] BAlsta it &
AT ZARRF TE CFR W& okt 2ol st

(1) 29 CFR 1910.21

Part Number Title:Occupational Safety and Health Standards
Subpart Title:Walking-Working Surfaces

Title: Scope and definitions.

- Ladder means a device with rungs, steps, or cleats used to gain access to a
different elevation.

- Fixed ladder means a ladder with rails or individual rungs that is permanently
attached to a structure, building, or equipment. Fixed ladders include
individual-rung ladders, but not ship stairs, step bolts, or manhole steps.

- Cage means an enclosure mounted on the side rails of a fixed ladder or
fastened to a structure behind the fixed ladder that is designed to surround the
climbing space of the ladder. A cage also is called a “‘cage guard” or “basket
guard.”

- Well means a permanent, complete enclosure around a fixed ladder.

- Ladder safety system means a system designed to eliminate or reduce the
possibility of falling from a ladder. A ladder safety system usually consists of a
carrier, safety sleeve, lanyard, connectors, and body harness. Cages and wells
are not ladder safety systems.

- Personal fall arrest system means a system used to arrest an employee in a
fall from a walking—working surface. It consists of a body harness, anchorage,
and connector. The means of connection may include a lanyard, deceleration
device, lifeline, or a suitable combination of these.

- Personal fall protection system means a system (including all components) an
employer uses to provide protection from falling or to safely arrest an
employee's fall if one occurs. Examples of personal fall protection systems
include personal fall arrest systems, positioning systems, and travel restraint
systems.
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NEE o] FEAAE 8ol & W et FrER FE2 5
o] L(cage)®t Alcte]erAA| A8l(ladder safety system)o] Tigt Wgolth &
o] &2 shto] R7FHQl AlAHCETE Holstlal, AtchE] FHA|AE 0]
ofyztal HASHAT. SHARE i o] 9] oM+ TEOlEE A cage
is a guard that may be referred to as a cage or basket guard which
is an enclosure that is fastened to the side rails of the fixed ladder
or to the structure to encircle the climbing space of the ladder for
the safety of the person who must climb the ladder.”23 A<t
Aere) AHgALe] QPR ST FERER YA Aol vl wwl, 2o
SHol&9] HAVfEE AT Aog dHE

(2). 29 CFR 1910.28

o] #4 & TAL 1910.28(b)(9)9] Fixed ladders (that extend more
than 24 feet (7.3m) above a lower leve)ZA] th23} Ztt.

Part Number Title:Occupational Safety and Health Standards
Subpart Title:Walking-Working Surfaces

Title: Duty to have fall protection and falling object protection.

1910.28(b)(9)(i)

For fixed ladders that extend more than 24 feet (7.3 m) above a lower level,
the employer must ensure:

Existing fixed ladders. Each fixed ladder installed before November 19, 2018 is
equipped with a personal fall arrest system, ladder safety system, cage, or
well;

New fixed ladders. Each fixed ladder installed on and after November 19, 2018,
is equipped with a personal fall arrest system or a ladder safety system;

16

Replacement. When a fixed ladder, cage, or well, or any portion of a section
thereof, is replaced, a personal fall arrest system or ladder safety system is
installed in at least that section of the fixed ladder, cage, or well where the
replacement is located; and

Final deadline. On and after November 18, 2036, all fixed ladders are equipped
with a personal fall arrest system or a ladder safety system.

1910.28(b)(9)(ii)

When a one-section fixed ladder is equipped with a personal fall protection or
a ladder safety system or a fixed ladder is equipped with a personal fall arrest
or ladder safety system on more than one section, the employer must ensure:

The personal fall arrest system or ladder safety system provides protection
throughout the entire vertical distance of the ladder, including all ladder
sections; and

The ladder has rest platforms provided at maximum intervals of 150 feet (45.7
m).

1910.28(b)(9)(iii)

The employer must ensure ladder sections having a cage or well:

Are offset from adjacent sections; and

Have landing platforms provided at maximum intervals of 50 feet (15.2 m).

1910.28(b)(9)(iv)

The employer may use a cage or well in combination with a personal fall arrest
system or ladder safety system provided that the cage or well does not
interfere with the operation of the system.

ME2L 29 CFR 1910.289 & 9 4ol TR SF (Duty to fall
protection and falling object protection) Z&ojAE 2018WERE =
o] 7.3 m ol 14 ATt E M2 Aok Aol SHolE 4l A
Q1 FHA AAEH = Al FHAIAES ARt s Aokl E3E

7|&0 FHAILF 2 SEolgS HASHHE V1€ AtElE 2036 37H4]
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2 FH 495tk o7]oA o2 REL 1910.28(b)(9)iv) 2L
o] go] 79l F HIRA|AE T} 74 (interference)o] 1
A& OHE £0411 5fof 711«] SHol&S AAY B8t 9

$g sels) FUT, el Sl e J1sol e JHY AFL

(3) 29 CFR 1926.1053

Part Number Title:Safety and Health Regulations for Construction
Subpart Title:Stairways and Ladders
Title: Ladders.

1926.1053(a)(18)

Fixed ladders shall be provided with cages, wells, ladder safety devices, or
self-retracting lifelines where the length of climb is less than 24 feet (7.3 m)
but the top of the ladder is at a distance greater than 24 feet (7.3 m) above
lower levels.

1926.1053(a)(19)

Where the total length of a climb equals or exceeds 24 feet (7.3 m), fixed
ladders shall be equipped with one of the following:

Ladder safety devices; or

Self-retracting lifelines, and rest platforms at intervals not to exceed 150 feet
(45.7 m); or

A cage or well, and multiple ladder sections, each ladder section not to exceed
50 feet (15.2 m) in length. Ladder sections shall be offset from adjacent
sections, and landing platforms shall be provided at maximum intervals of 50
feet (15.2 m).
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1926.1053(a)(20)

Cages for fixed ladders shall conform to all of the following:

Horizontal bands shall be fastened to the side rails of rail ladders, or directly to
the structure, building, or equipment for individual-rung ladders:

Vertical bars shall be on the inside of the horizontal bands and shall be
fastened to them:

Cages shall extend not less than 27 inches (68 cm), or more than 30 inches
(76 cm) from the centerline of the step or rung (excluding the flare at the
bottom of the cage), and shall not be less than 27 inches (68 cm) in width;
The inside of the cage shall be clear of projections:

Horizontal bands shall be spaced not more than 4 feet (1.2 m) on center
vertically;

Vertical bars shall be spaced at intervals not more than 9 1/2 inches (24 cm)
on center horizontally;

The bottom of the cage shall be at a level not less than 7 feet (2.1 m) nor
more than 8 feet (2.4 m) above the point of access to the bottom of the
ladder. The bottom of the cage shall be flared not less than 4 inches (10 cm)
all around within the distance between the bottom horizontal band and the next
higher band;

The top of the cage shall be a minimum of 42 inches (1.1 m) above the top
of the platform, or the point of access at the top of the ladder, with provision
for access to the platform or other point of access.

CFR 1926.10532 E d#] HArgoA Hzo] Zd&of QP o gt
TFHOo2A olgfZoA =o|7} 7.3mE ZI}ste 1A AlttEs Sio|g,
well E= Althe] QPEAIARRE Ax|gjoksttta F3=o] 9ty §3] CFR
1926.1053(2)(19)°l= “Atthe] Zeol7F 7.3m (24 ft) o4l 11784] Afcte]
= A oPAARA] B A 424 YEA D 45 7mE 254 = 7t

79 F4] BQE B AolA] EL 81 F S FHsfolof Poleku
A3 glel, SWoleS THE AALHI BEI NFHES st
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(4) 29 CFR 1917.118
1917.118(e)(5)

o] #4 & WAL 1917.118(e)9 FA|(Protection against falls)ol] Ladder cages or wells shall:
7ot Ao 2 A Thot 7t Be of rigid construction that allows unobstructed use but prevents an employee
= ° = = from falling through or dislodging the cage or well by falling against it;
Have smooth inner surfaces;

Part Number Title:Marine Terminals Extend at least 36 inches (0.91m) above landings; and
Subpart Title:Terminal Facilities Extend to within 8 feet (2.44 m) above the ground or base, except that a
Title: Fixed ladders. maximum of 20 feet (6.1 m) is permitted where the cage or well would extend
1917.118(e)(1) into traffic lanes.
Fixed ladders more than 20 feet (6.1 m) in height shall be provided with a Ladders installed after (effective date of standard) on radio, microwave
cage, well, or ladder safety device. communications, electrical power and similar towers, poles and structures,
1917.118(e)(2) including stacks and chimneys, shall meet the requirements of this paragraph
When a well or cage is used, ladders with length of climb exceeding 30 feet (©).

(9.14 m) shall comply with the following provisions:
The ladder shall consist of multiple sections not exceeding 30 feet (9.14 m)

each; CFR 1917.118& Eud Ao B3t Y024 1174] Atrhe]o] tfsto
Each section shall be horizontally offset from adjacent sections, except as o|7} 6.1mS ZIste 1A ArhEle Sdo]e well BX AlthE] oFA
specified in paragraph (e)(2)(iv) of this section, and - _ -

Z} SHA| Al ol st} FA o] Zx0 2 A3 g =
A landing platform capable of supporting a load of 100 pounds per square foot gAIot 2| Al E ook ATl gl o 71Ee e AR 2R S
(4.79 kPa) and fitted with guardrails complying with Sec. 1917.112(c) shall be gro]Zo] AXJof tjgt Athe] Q] o]7|Fo] 27 WA|T, FHo|&S & ¢
provided at least every 30 feet (9.14 m), except as specified in paragraph AA AT Z=351A 7H5:5E Aol= TEARG otk 11 9o Sxto]&of ojjst

(e)(2)(iv) of this section.
For ladders installed after October 3, 1983, offset sections and landing
platforms are not required if hinged platforms capable of supporting 100 pounds

ARl AA7|ES Zekal A

per square foot (4.79 kPa), and which are kept closed except when opened for (5) CFR 1910.29
passage, are within the cage or well at intervals not exceeding 30 feet (9.14
m). Part Number Title:Occupational Safety and Health Standards

Subpart Title:Walking-Working Surfaces

Title: Fall protection systems and falling object protection — criteria and practices.
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1910.29(g)

Cages, wells, and platforms used with fixed ladders. The employer must
ensure:

Cages and wells installed on fixed ladders are designed, constructed, and
maintained to permit easy access to, and egress from, the ladder that they
enclose (see Figures D-14 and D-15 of this section);

Cages and wells are continuous throughout the length of the fixed ladder,
except for access, egress, and other transfer points;

Cages and wells are designed, constructed, and maintained to contain
employees in the event of a fall, and to direct them to a lower landing; and
Platforms used with fixed ladders provide a horizontal surface of at least 24
inches by 30 inches (61 cm by 76 cm).

Note to paragraph (g):
Section 1910.28 establishes the requirements that employers must follow on
the use of cages and wells as a means of fall protection.

7 IN (18 CM) MIN ON CENTER

BN | 15N
(S8CM)__ | (38CM)
[ —

ACCESS TO LANDIND  AGOESS LATERA
AN THROUGH FRoM LapoEA
LADOER

M-y
Z ':::. .-z.-z,
v saw somn 0r

Figure D-14 -- Clearances for Fixed Ladders in Wells

97NN !
(69 CM-76 M)

Figure D-15 -- Example of General Construction of Cages

CFR 1910.29% «ut# ol ZAZH(Walking-Working Surfaces)ol] T3st
THOZA CFR 1910.28904 HAIRE S0 &3} well] k&l HA]7]&

< AT Qe

2) 9=

7A9oll= AR (directives)oll= A Aol glar ohafgt Fefe] 4] Alch
2ol s EEFAT SAS. I=9] B HSEol a4 AlckE]of 3],
PR 1Al I3 AR lol=ERlo]l A=l 913, Ministry of
Housing, Communities and Local Government?] AW S 9 =
E Aol sl AL 7L ek mEbA 2 oA F5o] HA o] o

SR IESN RS T

99 B9 Tl 14 Aetele] Fol ZATHA EUREADY
!

(1) Workplace (Health, Safety and Welfare) Regulations 1992

Regulation 13 Falls or falling objects 5 ACOP(Approved Code of
Practice)?t Guidance®] 12784 AfckE]of disf #4lstal Ut F=hdA]o
et #78 1245 EH =07} 2.5mE Aot $AZ4E 75% o)4de] 117
A= 7HsRt B9 AET SEolE Be 97 R IAH FEPRIAA
AR AgRbeok kAl Skl SRl Attt BHE 9] 2.5m %°]
ol A AlZtsfiof sh=tl, U 2.5m "|THY] Eo|o Ak 2m o]F Eold & 3
= Bfole e ddu dER s Fol&S AA[sfortttal
= o] Atk 3 Guidancedls & 55 He A5 AltE|EG Aldo], 1
2 dutAom LA Attt FAF AT 7F ARESH] fal kst
I qtgskint. 1E A Aol Ao ek A2 EEE FASHA] &L
BS(British Standards)S &Fzxslelal <hUj=]o] Qich

rolt

)

119 Fixed ladders should not be provided in circumstances where it would be
practical to install a staircase (see paragraph 162 of this Code). Fixed ladders
or other suitable means of access or egress should be provided in pits. tanks
and similar structures into which workers need to descend. In this Code a
‘fixed ladder’ includes a steep stairway (a staircase which a person normally

descends facing the treads or rungs).
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120 Fixed ladders should be of sound construction, properly maintained and
securely fixed, Rungs of a ladder should be horizontal. give adequate foothold
and not depend solely upon nails, screws or similar fixings for their support.

121 Unless some other adequate handhold exists, the stiles of the ladder
should extend at least 1100 mm above any landing served by the ladder or the
highest rung used to step or stand on except that in the case of chimneys the
stiles should not project into the gas stream.

122 Fixed ladders installed after 31 December 1992 with a vertical distance of
more than 6 m should normally have a landing or other adequate resting place
at every 6 m point. Each run should, where possible, be out of line with the
last run, to reduce the distance a person might fall. Where it is not possible to
provide such landings, for example on a chimney, the ladders should only be
used by specially trained and proficient people.

123 Where a ladder passes through a floor, the opening should be as small as
possible. The opening should be fenced as far as possible, and a gate should
be provided where necessary to prevent falls.

124 Fixed ladders at an angle of less than 15 degrees to the vertical (a pitch
of more than 75 degrees) which are more than 2.5 m high should where
possible be fitted with suitable safety hoops or permanently fixed fall arrest
systems. Hoops should be at intervals of not more than 900 mm measured
along the stiles, and should commence at a height of 2.5 m above the base of
the ladder. The top hoop should be in line with the top of the fencing on the
platform served by the ladder. Where a ladder rises less than 2.5 m, but is
elevated so that it is possible to fall a distance of more than 2 m, a single
hoop should be provided in line with the top of the fencing. Where the top of
a ladder passes through a fenced hole in a floor, a hoop need not be provided
at that point.

24

125 Stairs are much safer than ladders, especially when loads are to be
carried. A sloping ladder is generally easier and safer to use than a vertical
ladder (see regulation 17 and paragraph 162 of the Code).

126 British Standards deal with ladders for permanent access 54-55.

(2) The Building Regulations

g9l A=W dFst= Building Regulationol] ¥ A& (Statutory
Guidance)©.2A] Approved Documents K (Protection from falling,
collision and impact), section 1(K1) stairs and laddersol|A] 1134 A}
oh2jo] A FAstar At o] F#AHE A9 EAI ARt uA HFO
2 Yol 7HasHA SR, AAISE AA]7|&2 BS(British Standards)
£ XA EHofUth

Fixed ladders

In dwellings

131 Do not use retractable ladders as means of escape. Refer to Approved Document B: Volume 1—
Dwellinghouses, and Volume 2 — Buildings other than dwellinghouses.

132 You may use a fixed ladder — with fixed handrails on both sides — only for access in a loft
conversion that contains one habitable room, and only when there is not enough space without
alteration to the existing space for a stair that satisfies the guidance for dwellings in paragraphs
12-1.24.

For industrial buildings

133 Design and construct stairs, ladders and walkways, as appropriate, in accordance with BS 5395-3 or
BS 4211

Access for maintenance
For buildings other than dwellings

1.42 Where the stairs or ladders will be used to access areas for maintenance they should comply with
one of the following.
a. If access will be required a minimum of once per month: follow provisions such as those for
private stairs in dwellings or for industrial stairs and ladders in BS 5395-3.

b. If access will be required less frequently than once a month: it may be appropriate, for example,
to use portable ladders. The Construction (Design and Management) Regulations 2007 give
provisions for safe use of temporary means of access.
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(3) HSE  Notice

VA AlthE] 9] SRbo]&of TaflAE= 202180 9FA I A|(Safety Notice:
Bulletin No: CCID 1-2012, Hooped ladders and the use of personal
fall-arrest systems)S £3] YHESITE o] A9 vjH o2 J=+9] HSE
o] A|Ye 53 P 2 T2 29 AFHIAME Fxste] AASHA

= gge] Z7bEigck

Research reports (HT21A) by Health and Safety Executive (HSE)

RR258 (Preliminary investigation into the fall-arresting effectiveness of
ladder safety hoops, 2004)

RR657 (Investigation into the fall-arresting effectiveness of ladder safety
hoops, when used in conjunction with various fall-arrest systems, 2011)

4d

5T HIA F RR25804= GHo]&9] S WA aiE A6 99
ARAL ol AZA “—E—Zﬁ/\}, 71& AbAl ZAF 183 QI S
A& FHoIA AAAHoRE 14 At ] FH *Olgol LAgE 2

5 I E S Qo 228 49tk B3 RR657 EAA A=
Srol&o] AXH 1A Attte] ol theket EhA] AIA”I(FAS)S A
Aoto] K} o 8&HQl 2 YA RIE XA AFE FH6IIHY. olet
Zo] EARl ALY At =P Atrt]ofA Alo|XE AAS: A2 o]

(aC

B

93 998t gl Wo] B Ao oiEy] wEe] 7] AXE 5
20] FASS 475t Zo| o 7haska st wgo] A S oy
7] WjRolt. 1 BHRA AR Aol Fiuol2o] FASY LGolt g
WX ANE AL A1Fol YL SHastant.

Department Name: Cross Cutting Intervention Division - Product Safety Unit
Bulletin No: CCID 1-2012
Issue Date: 10 July 2012 (revised 15 August 2012)
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Target Audience: Any industry sector which uses hooped (aka caged) ladders.

Key Issues: The purpose of this safety notice is to remind dutyholders of the
need to fully assess the risks from work at height involving fixed hooped ladders
(also known as caged ladders).

Introduction

The purpose of this safety notice is to alert dutyholders that hooped ladders
(with or without a personal fall arrest system) may not be effective in safely
arresting a fall without injury. As a result dutyholders are advised to review
their risk assessments where these ladders are used.

HSE's position

HSE does not recommend the blanket removal of hoops from ladders (which
would probably increase overall risk), or to prohibit the use of personal fall
arrest systems within hooped ladders. While the report concludes that hoops
alone do not provide positive fall arrest capability, they can provide other safety
benefits such as getting on and off the ladder that the report does not explore.

Action required

Dutyholders should be aware that the hoops of a ladder alone may not be
effective in safely arresting a fall without injury. Dutyholders are therefore
advised to review their risk assessments and consider if additional fall protection
is required or alternative means of access supplied.

Where dutyholders choose to use fall arrest equipment inside a hooped ladder
to arrest a fall they should be aware that hoops may interfere with the
operation of some types of fall arrest equipment (for example inertia reel
devices). Dutyholders should contact their manufacturer or supplier for advice on
the performance of such equipment when used in a hooped ladder.

Users of fall arrest equipment inside a caged ladder should also be aware of
the possibility of injury from striking the cage following a fall. The use of
climbing helmets to reduce the risk of injury may need to be considered.

Aol A AR e Al2ge] g5t Auglol

Bz
ool F4 §lo] FE M AAStE o AFF oA &2 & A&
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AH 0] 9Hol Amlolo] Sdlo]Lo]| BAl glo] Zee obAsHA AX|sH=
g fTbAolx] kS 2 9leS or,
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D 49 99

dutHog  #EFFA(Standard)E FEYES] 7P |EeREHT o
Zk =7hd ®E A 7oA AgEn 2 37hE 2 AR 7]EelA
APt BE2FEL 1SO(International Standard Organization)et 22
A 7oA A F4S IHE IEst =7tREFECE 4%
st A9E oy, 2 7P AAFeE A 4Ae ITHEEE
o2 FAHsE Ak F BT AR diRt FA7|e ®HEFES
ofHdt F7loA = =7IREFALE A= SHANE ojudt =7t
A= A=A e Fth. EEFAC A H8o] g 55T
497k EUE, EU 7MY =71H= BU geko weh EUS EEAH7IT
CEN(European Committee for Standardization)ol|A A|A$t EN 4 0°]
U= Aeoles, did FAel A 7€ F7MEEFES HASL §ig
EN #4& I7IEE422 A FA3stes skl glow, wheF ko
H EN 40| A= SIA %2 Afol= 7IEY I7PE BEFES
ARgSIEE sl QiTt.

S7MRETES Y02 E RIEA] AAor & WA Aol gle
dolTFAoIARt, ZF HEPolu AA] FoA =tRETEAS WA Vel
g2 Aot AU HAZE/AIA FolA ol Abstes T AF9ol=
HA AAGol e AAFAY A ZA =9, 53] HAHs st
7] 93t 229l AP0 gutxoz ol FLrt Wk wEhA, QHA
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2 d7olA 4 242 184 AEe Y ZERE At =7t

2) 24 94 734

T4 A o] obdI WRHE 4L (1) &, A=, A5, FH, A
A 71% = AAste #FAClst “Fx FATolE ) (2) 1A A
ttalo] ALEE 7 Wx] A]AEI(Fall Arrest System HE Ladder
Safety System; oJst “FEIAGA ATolgk o] it fHer A
A FEEh & dAFoAs v, 99, dEZ R 7 F7PEE A
AE 2 FA5 FETAZA F49 }-Eﬂ F8 71 W&ol tisiA Lot
Holth (E M-Dolls $2uets Z3dst 2t 7P B4 o 48 et
=

r°1'

(B I-1) 3718 24 iy 74

Ched= 7t X 714 FEUXYR| 14
- ANSI A14.3 : American National
Standard  for  Ladders—Fixed-
Safety Requirements (2002, 2008,
2018)

- BS EN ISO 14122-4 Safety of | - BS EN 353-1:1993, Personal
machinery — Permanent means of | protective equipment against falls
access to machinery. Part 4: Fixed | from a height — Part 1: Guided type
Ladders (2004, 2016) fall arresters including a rigid
anchor line.

- BS 4211:2005+A1:2008 | - BS EN 353-2:1993, Personal
Specification ~ for ~ Permanently | protective equipment against falls
Fixed Ladders from a height — Part 2: Guided type

- ANSI 7359.16 :  Safety
Requirements for Climbing Ladder
Fall Arrest Systems

0}

38

* P=9| Building RegulationdAl=
FA AtCh2| 2] ERIESIONIY
BS4211g MEEE #%F

* BS 42112 1SO 14122-4 (2004)
Z 7|8o2 511 US

fall arresters including a flexible
anchor line.

- BS EN 363:1993, Personal
protection equipment — Personal
Fall Protection Systems

* BS EN ISO 14122-4 (2004,
2016)0Me=  0™Al AtCH2|  Fall
ArresterS EN 353-12 XH&
* BS 42110|M= EN 353-1 &2¢t
OfL|2} EN 363-2& XNE& Jts

- JIS B 9713-4 7|AR9 X!
JIARNS &2 B2 +H M4R O
dOAME BREORDE-EEE
~DEFEFR  HASEEEL

- JIS T 8165 FMRIZ7|ZL (B
EHIEAZRE)

U= -
<) * IS0 1033301 Y. E3t Part
« Js B 9713-4= iSO | " 2,580 723} Part 3,4= M€
14122-4(2004)0f] SHE
- KS B ISO 14122-40iM= EN
KS B ISO 14122-4 77 Ot - 7| | 363-12 HSdt=2 ot QoL
AQHof st F78 ®Z S - | EN 353-19 KS F&Asts EH{UX|
M4 DAL ACH] (T, X 52| &S,
= 742 ISO 14122-4: 20040|04,
20162 HtHSIX| 243) - ISO 10333 Series(Part
1,2,3,4,57t 2% KS 45t =[0f
* KOSHA-Guide G-3-2019 1% | 8.
oalat Al AfCtE] Hl’i.*oil ﬂJ_aJ AN (E:, B
I7IEEFH0 SHYotK| €S, LS| * IFA AT HXjohk=  Fall
SO 14122-4:20042} EO'EPXIF‘J, Arrester0i| Chet 442 KS G ISO
M2 HOZ J|AR0 SHHESIR| Q| 10333-4 (IR F2 WX AAH
(o] =13

=)

*PAMEOE AATIE/ASMON T
HA MOl PERAS BANY
HE 2R AT US.

S
Hag: 0D Etel ot W A
o QBT 47 YUY U A% [HE)
2 77

* 1SO 10333-4= EN353-1 ¥ EN
3563-29F RAIE
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1) "=

(1) +x2+44

u=2o] 1A Ao oigt £RFFL “ANSI Al4.3 American
Standard for Ladders -Fixed- Safety Requ1rements 7 f-Lsitt
ANSI A14.3& 19564¥°] A% AFE oz, & 53](19749, 19844,
19929, 20024, 20084¥)9 7HAo] QlloH, oﬂxﬂ AREE T Qe TE
ANSI A14.3-2018¢9ld], o= 20084 7§d®o] ot Reaffirmation
208 ygders 20089 MY FUsith B AolM= 2008
NRE 71202 EA519r

um r£ rl

= ANSI Al4.3°] A&Hx= 144 A9 7

ANSI Al4.3& FxE9] IFFLE IHste He FF AHEE
A AR AFYstar itk &, Al 9] SAEA(ANST Al4.39
Al Side railsZ2 EASH, g FZAA= Stiles 22 HPEHT|E
gt S fEURldE At RS e FACER BAHET)Y §
Fot g FESHA ¥aL, S BACE FRE 1AE EE At
of tish A-getet. webA, [1F MI-1] (a)<F 2ol $E&(Wel)old AFZE
(Shaft) el $&F Y side rail o] L (Rungs; Stepoltt Cleat
2 ZdE)T Q= G side railo] §F A Q= FS(single side
rail), side raile] o2 7§ U= A-(multiple side rail)x= ANSI A14.30]
X—LQ_QJ:_ _}:I_ZQ/U /\]—q-aloﬂ 6H1:]—Q1:]— 2_401- 7(-]8_ side ra1l°] %i.‘:_ '724/“
AtEls 8 5% FHY FAFHEECIY 25 WRE did) HE Hd
o @ol AR, $&5F FHY 257 ofd ZAHE HWHo| HA|EH=

40

GENERAL VIEW
CROSS SECTION

(@) No side rail (rungs only; WellO|Lt Shaft0]] F£2 X&)

L

(b) Single side rail (C) Multiple (two or more) side rails

[I2 I-1] ANSI A14.39] Side rails(Stiles)0il M2 ™Al AlCl2|o] E5

= 1A AttE] 9l = 92| AA (Fall Prevention System)

ANSI Al4.3904= 784 AltE]9] =& 94 AAE 5638 59 W
A|(Active Fall Prevention)®t 453 2 ®WA|(Passive Fall Prevention)

2 JEsta Qlok [ M-2]o Uepd vt Zo|, 553 52 WA= 7
o] 2g E ARESfof sk F WA AAE A=, Ladder Safety
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Systems(d= & ©= I7} FZA+= Fall Arrest SystemsZ EAEH 7|
7t old) gttt P F= WA= AQlo] #E B AMESHA] Yotk
T2 YA 5 e FHeE FoHH, Cage(F2Uzte] FHoles 9
ughel Welle] olof dig=ct. &, ANSI Al14.3904& dddier 22 7/
289 S A AlA" B9k oyt A AfgE]o] HA|Sh= Cage(®E+=
wellE 52 ¥R 9 o ® 7ot ok 12y, Caged] A&l tisy
e 84 AR 9] Zol($7F=ol: Length of Climbo=2 #3)9} HieH
O 2HE HAFo|(AY Ee HIEHES 7IEo 2 1A Aty 4T
7HA)9] ol & ou))o] w2t th2A A&5teE A5kl l=tl, £3], 2008
ol /A= ANSI A14.358 Cage®t Ladder Safety System®] Z-8of tj
gt 7]l A ¥ A

Ladder safely system. An assembly of components
whose function is to arrest the fall of a user, including the

Active Fall Protection Systems. A means of providing
fall protection that requires individuals to wear or

use fall protection equipment and which requires fall
protection training.

carrier and its associated attachment elements (brackets,
fastencrs, ctc.), safety sleeve, full body harness and
connectors, wherein the carrier is permanently attached to
the climbing face of the ladder or immediately adjacent
to the structure.

Passive Fall Protection. A means of providing fall
protection that does not require individuals to wear or
use fall protection equipment.

Cage. A barrier, which may be referred o as a cage
guard or basket guest, that is an enclosure mounted on the
side rails of the fixed ladder or fastened to the structure
to enclose the climbing space of the ladder in order to
safeguard the employee climbing the ladder.

‘Well (shaft), A walled enclosure around a fixed ladder
that provides the person climbing the ladder with the
same protection as a cage.

[22 m-2] 20{2] X°| (ANSI A14.3)

(2% 1-3100 hekil Bhe} o], 1A, 20084 7%

od)dle 5%

=0] = AX|Eol7t 241t o4 o 50ft oWl 1A At S |
A $90o & Cage EX Ladder Safety SystemS A& HLIT= %{-7?,6]-
Atk v, 20089 FEE (1) $74%Cle 24ft ofUjolut AA&o|7} 241t
ol el 1A AlthEle FE W] $£HOF Cage T+ Ladder Safety
Systeme A A& 4= gloy, (2) HA Eoletk BAGe] SAEol7t

42

24ft ol Hof 50ft o]yl

Safety System
735l HsiA Cageol RS
9} Ladder Safety Systeme =83
(th2 Ho AT EN 1SO 14122-4(2016)°l141%= Cage®} Ladder

< B=

System?] ¥-&o] FA|H).

A 2835 E%

HAIA

F4ol WA At &, 24T He of

o= FAAE 47l WEoll, Cage

L A2 FAIL YA g

T JIE Ug
Single Length of Climb Greater Than 24ft. Ladder Safety System Required
+— 3ft. 6in MIN
ANSI LADDER
A14.3: -——SAFETY
2008 SYSTEM | GREATER THAN 24 ft
NOT TO EXCEED 50ft
(2018) F7 AN
i BftMAX J— GROUND LEVEL, FLOCR OR ROOF
1
NI TSTUNTNG
ASCENT
Single Length of Climb Greater Than 24ft. but Not Exceeding 50ft. —
Cage, Well or Ladder Safety Device Required
] L 3f.6inMIN
CAGE, OR
ANSI || I LADDER
: [Tl SAFETY
Al4.3: _li& DEVICE | GREATER THAN 24 ft
2002 T NOT TO EXCEED 50ft
7 ft MIN
Z ! 8 ft MAX ]— GROUND LEVEL, FLOOR OR ROOF
73 / (R : A
ASCENT
(O3 m-3] F=F kX HAH 2 HE
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( AMCR2A S=29f X0 3t AH7IE HE

- g4 Ak Fg

200849 AAHEA A=

B (# MM-2)3 Zom,

erp it

WA AA L] A&
QlE 20189 Reaffirmation®o A= W
& W7Qlo] 5Y}) ANSI A14.39] S FA A A& AA5] 41
(I M-2>9] Z+ Cased [O¥ II-3]0] Z4]Fo=2

(B [M-2) 18A AlCh2] 2 4X| MA M8 J7|E

T2 22X JMA H
Case 1 Cage, Well &= Ladder
™A AMCHE|  Z0|(52= | Safety SystemES MZ3}

0)7t 24ft OlstRl 42

Al s

Case 2

DHA ACHE|e]  Ho|(ET
=0))= 24ft 0|5t0|Lt X
HO|L}  HiHHo=RE 1
AL AITE] EATHETX]

O LT

Cage = Ladder Safety
System2 X (MH)

- ™A AL oiHEEE
H =0| 7ft~8ft YAXIGAME
B OHA A2 dHE Z2
K| Cage E= Ladder

™A MOl Zo|EY
=0[)7} 24ft 0|4 50ft O

sfol Ze

Ladder Safety System&
HIEA| Mg (Ha)

o M| i0|7r HigHo 2 Safety System& HX|

SH 24ft 21101 Z=2
- Cage #HES ZAloHA &
2
- 200840 ZHE=Z]  Hof
= Cage or Ladder Safety
System2 & MESIC=
SIS,

Case 3

- 20084 IJH¥E7| O|HH
AXE oA AbeE] &
Ladder Safety System& A
X|GFK| 21 CageZt AX|E
4L, 2036E7K|  Ladder
Safety System= A5t
2 (OSHA CFR #H3gS X
(&, o|o] MR|E CageE H
oKl 2ot &)

Case 4

THA| ACR|Z gsp 5

o
79

=017} 24ft 0142l

ckel
oT

=

(Case 4-1
Z =0] 7742 S| SiLE
THEAL AILJ2IE Q= #e

: Continuous)

- Z[Cf 150ft OfCh & &
(Rest Platform)g F11, ¢l
EAl Ladder  Safety
System2 H&

-

o
ol

FXI Q40L&

1

- Cagee %

(Case 4-2
Section)

& =0| 71742 03] 749l 1
A AT = 27t 2250
e 8%

Multiple

- (a) ZOl(&L=0N7t =
241t O|LHQI J1-AL AJCf2|2
Multiple Sectiong A5}
= 4d0= Z A
Section®if Cage E=&=
Ladder Safety System=
M2 (&, Case 22 XM

- (b) ZOI(EZ=00)7t 24ft
Ol Z|cH 50ftO|LHQI A
f 2|2 Multiple Section
2 TH5kE dR0l= 2 At

EI SectionOf  EIEA]
Ladder Safety System=
H& (&, Case 32 H8)

= T

- 2230l 22 2 At
Section2 Z&8t 014 72|
(offset)2 1 MX|5l0{0F 5t
D1 Sectiont Section AFO|0|
£ HIEA| Platform& MX|

- (0)2] 22 Cage?) ¥8S 3
RISfR] %45

- 2008 JHFEZ| O|MOl=
(a),(b) T2 ¢€l0| Cage or
Ladder Safety SystemZ &

A[g A2 FOi 50ft Z0[Q| At
2|2 2f Sectiong 7+ = AU
et .

%1(ft)=0.3048(m)

24(ft) = 7.3(m) 50(ft) =15

25(m)  150(ft) = 45.7(m)
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46

Length of Climb 24ft. or Less - Cage, Well, Or Ladder Safety Systems Not Required

316 inMIN
ASCENT
24 ft ORLESS
— GROUND LEVEL, FLOOR, OR ROOF

INTPITPTTI A

(a) Case 1 (F2UXIHAIZ ZHEsHK| ot &)

Length of Climb 24ft. Less with Elevated Access - Cage or Ladder Safety System Required

— 3ft6inMIN
W%// ‘ CAGE OR LADDER
SAFETY SYSTEM
7
7

| 24 ft
| ORLESS

t— GREATER THAN 24 ft,

| 7HMN

8ft MAX
LN

GROUND LEVEL,
FLOOR, OR ROOF

NN SN N s NTINTTD

(b) Case 2 (Cage == Ladder Safety System HE

Single Length of Climb Greater Than 24ft, Ladder Safety System Required

— 3ft. 6in MIN
LADDER
-——SAFETY
SYSTEM | GREATER THAN 24 ft
1 NOT TO EXCEED 50ft
7t MIN
'—Bﬁ MAX !— GROUND LEVEL, FLOOR OR ROOF
\

NS ST LN LN LTSN LN,

ASCENT

(c) Case 3 (Ladder Safety System T4 XE)

(O3 m-3] F2 ok HAQ HE (HS)

H {:J ; Rest Platform
o S— _
LADDER
SAFETY
Hl sv SYSTEM
ai L sonmax 17
1: REST REST
i PLATFORM PLATFORM
d 7
A 27
wa — 15011 MAX ®)
-+ Continuous Length of Climb
=8 150 ft. Max Between
H OO LY ek Platforms When Ladder
[ Safety System is Provided
DN INLONTONZNN 7 N2 2
ELEVATION SIDE VIEW

(d) Case 4-1 (Ladder Safety System T4 X&)

Total Lengths of Climb Greater Than 24 ft. - Platforms and or
Ladder Safety System Required

-3 ft 6in ~GROUND LEVEL. FLOOR, OR_ROOF—
MIN A7 oz =
24 ft t— 24 ft MAX
EACH sec'nou 3 EACH
SECTION
+— 50 1t MAX H— 50 ft MAX
CAGE OR
LADDER SAFETY | CADGER SAFeTY
EM EACH SYSTEM EACH
SECION — 24 f1 MAX SECTION 24 frma
GROUND LEVEL, X
FLOOR, OR ROOF" FLOOR-
181l MIN7
| 8 f MAX
g N s 7 v
ASCENT DESCENT

@
Multiple Sections, 24 ft. Max Each Section When Cages or Wells Are Provided
(A ladder safety system shall be provided where a single length of climb is greater than 24 feet)

(e) Case 4-2 (Z} 71Zt2] AlCt2| £Z=0[0)l o2t Cage and/or Ladder Safety

SystemX &)

(38 m-3] F=2t okH HA HE (HX)
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= VA AHE] Cage(THtol®) A4 71&

ANSI A14.39A4] Cage9] 4A] 7]
d Ae, HHEHYHEEE Access
2.1~2.4m) 1A NA HAE AZSHES st At} E3F Cage
7 (Band: Hoop)E LAt 7+4 02 AX|sI= % o1 9loH, =3

A9k 52219 Aolzto] 30°~40°9] 7HAoR

ke
o 4ft ZHEH0E, A=

M3)slEe s 9t

27 in MIN

E
;

3t 6in
MIN
1
—

(18 TM-4]¢F 2t} Caged
Platform)C.2FE i=o]

. —.N__-_‘—
18 in My s

30 in MAX

~  —27in MIN

3ft6in
MIN

t—4-in FLARE
[

:'
24t Qin MAX

e I
ACCESS THROUGH
LADDER

* 24" without a ladder safcty system

[13 TM-4] Cage MX| 7|

48

w
— g
3 I e
c i E
£ v
o <
T ; -t
Y-
3l in MIN
35 in MAX
TIT R 7

R
ACCESS LATERALLY

2 X} -in HORIZONTAL BANDS
13X -in /
VERTICAL sms/

Z

NI

WELD
(TYPICAL)
<

4 f1 0in MAX—

SO

LADDER
\

\ 2 X ~in HORIZONTAL
|| BANDS-TYPICAL~

15x& -in VERTICAL
BARS-TYPICAL

NN

AN

—LADDER
SUPPORTS

]

F

3

=
\\\\Q A

X

o
L4"°mMAXt
> oln
1 nE
L
o
R

Ine
EXAMPLE OF CAGE
ELEVATION

[22 m-4] Cage MX| 7I& (HL)

* Ladder Safety System ¥ AR

A [ IM-2]0 Yebdl Hkel Zo], ANSI Al4.394 Ladder Safety
System<  “Carrier”, “Safety Sleeve”, “Full Body Harness’,
“‘Connectors’® FAsh= Ao g #4351l th. Carrier®t Safety Sleeve
= 14 AlttEof JtAom FaF XSk Y AA|olH, Full Body
Harness®} Connectors(Lanyard, Shackle 5)= 7iQlo] 28313l ol&
Carrier®] Qo X3t Safety Sleeveol| AZAdIo] ALESI= AC0EZHN 1 H
Al AtttElo] JH o g HAEE 840 siFetA= Pt =, Carrier®t
Safety Sleeve: 1734] AlLE]E FAsH= 240 s|E5FAT, Full Body
Harness®} Connectors:= 134 Altte]e] 24 Q471 ofd 7HQlR S
(Personal Fall Protection Equipment)°] &3ttt ANSI A14.39]
Ladder Safety System¥} I3t 2o A= 7/HJAE ST Fsjr= FA414
ol 71&2 A &l oy, Carrier(+Safety Sleeve)d &%

Ladder Safety System® &% A&°l WA= 4ot Qlok. ANSI

49



| Ncre s291 7501 thet oElE e

Al4.3904 2] AlctE]o] tfs| -85k= Carrier= Rigid Carrier®}
Flexible Carrier 25®F& 7785ta A=t o= F¢= [19 MI-517 22
APRANA, [29 IM-6]3 22 52 45(Dynamic Performance)S T
Fole s st Sl

Dynami Strangth Test, Ladder Sofety System, Shown Prior to Release of the Test Weight

l" \r -l 12 INCHES MAXIMUM
s

HOIST —

SLEEVE

QUICK
RELEASE —
MECHANISM ‘\
¥ I
~f__TEST
— LANYARD

500 POUND -
TEST WEIGHT

~h.__TEST
LADDER

CARRIER —

GOUND —
LEVEL
\

X

[323 1I-5] Ladder Safety System X d& A& ZZI(ANSI A14.3)

7.1.3 The ladder safety system shall be designed to

absarb the impact of a solid object weighing at least - 500 Ibs(, 225kg)2l RHIE =0| 18 in

500 pounds in a free fall of 18 inches. When tested in | (2, 0.45m)2 =O0[0IIM XtRYsiotdsS o

accordance with 7.5.2 the ladder safety system shall UMl 428 548 £ UOoF & £

arrest and suspend (post Tall) the est weight without 5t A|EF7} HIEHES ZZGHK| Q0t0F &t

failure. The test weight must not strike the ground. Thi

7.3.2 The ladder safety system shall be tested in accor - 0| YsiUS o, _Safety Sleeve|

dance with 7.5.4, The maximum length of movement of | O|S7{2l= 6 in O|L{C{OF &t (&, 2} &M

the safety sleeve, in an accidental fall, shall not be more | A| Sleeve= 0|S7{2| 6 in O|LHOIA LockO|
an 6 inches. - =

than 6 inches =2 5l0{0f &l

[13 T1-6] Ladder Safety System ZH M5 7|=(ANSI A14.3)

50

(2) FEYAAA|(Ladder Safety System) 4

ANSI A14.3914% Ladder Safety System® ZA3 & ALo
St AFFS A5kl 1oy, Ladder Safety System® Z+ 84 (Carrier,
Full Body Harness, Lanyard, Connectors)® W23 A% 7|&2 2%
AAIBHAl = oL Qi

FEzer #EE At Aol gt v=d EEFAE ANSI 7359
Serieso] @3ttt ANSI Z359+ Fall Protection Code©|™, Series &
Ae & 18719 Part® FAZEch ANSI Z359% 14 AtchE]o] diafAl
T AEEHe BEFAS ofdd, = BAY #¥d &F/7H/EE 5
of it EEFES 7 Part & AAlekL Urh.

ANSI 7359 Series °l4 Part 169 3didst= “ANSI Z359.16:
Safety Requirements for Climbing Ladder Fall Arrest Systems’ = 1174
2] Atthe] Ladder Safety System©ll wiet FAHA 43 H5 7I&=
AAlsk . &, Folstofof &t H2 ANSI Al4.391A4 Ladder Safety
Systems©ll ™A ANSI Z359% +8&stAY FEdthe= F82 AAEH
o] A Pt Holth. F, A& E°] ANSI A14.3°149] Ladder Safety
Systems©] Wit & A5 B7F 7]€°] ANSI 7Z359.1690149 54 A&
B7F 71 AE U 9 54 7104 &)zt AAINE ANST Al4.3
oAl ANSI A14.3% ANSI 7359.163}9] #A o] tiaiA= HAeHA] il
Aol, & T ok As 7IeE Ao st=A7t BEsith ot [19
-713 o] ANSI Z359 Seriesoll Higt AW A& SollA=, 20169 7174
= ANSI 7359.16(2016)2 OSHA CFR 19109] 1%4] AlttE] Ladder
Safety Systemsoll thet W& 714 AR wbgstar ot dwsta flen
2, Ladder Safety Systems 35 7152 ANSI Al4.3 Et} ANSI 7359.16
of AAE 71&S A-Eot= Zo] HA 7|E 5 SHA= FAY 2eg
Atz ot
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2359.16-2016

Safety Requirements for Climbing
Ladder Fall Arrest Systems

£359.16 governs the design,
performance, and testing requirements
of vertically oriented Climbing Ladder
Fall Arrest Systems (CLFAS). This standard
is poised to take on a greater degree of
prominence as building owners become
compliant with the 2017 update of the
OSHA 1910 General Industry regulations,
which mandates ladder safety systems
on all fixed ladders over 24’ by 2036.

[ m-7] ANSI Z2359.16(2016)01 CH3t MH (Pure Safety Group I3 XAt&)

= Carrier9 &%

94 ANSI Al4.3904% 11784 Atcheo| Ladder Fall System2
Rigid Carrier®} Flexible Carrierd 23FE AAlotl J+=dl, ANSI
7359.1694= Rigid Carrier®} Flexible CarrierS [13¥ NI-813} Zo] 4
FRE FESH Aot FHT A2, ANSI Z359.160914 AAE Carrier=
HE 134 Ao Ao B X EEs ZAog 45kl k= &
ojt}. o] thZ o] 49T EN 353 T= Aol7} =dl, EN 35390A4+=
Attt @A or  FAehA] %= FHE EZFstal louh,  ANSI
7359.1691 = J+ F&AFTHE 2ol ZIA7]1AL Attt o m 7
25| &= Fall Arrest System= Ladder Safety SystemO & QI4sFA] &

Al QAo
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Flexible Carrier Flexible Carrier Rigid Carrier Rigld Carrier
CLFAS CLFAS with Climbing CLFAS CLFAS with Integral
Extansion Climbing Ladcdear

[J2 m-8] TH™A! AICt2| Carrier 2 (ANSI Z359.16)

= Ladder Safety System A% 71&
ANSI 7359.16(2016)°14 #43t1L A= Ladder Safety System®] S3|
e 7182 (& MI-3)3 ZoH, ol& Hrtstr] 93t AlE 242 [O™ I
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-919F Zth. ANSI 7359.16914= AIEF9 FAE 280 Ibs&E st U
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F(ANSI A14.3014% 500lbs), [ M-9]9] A% U3t Ade £ %
AYL2 ot 6kN FHof 8kNeZ A|gtstrl UTHANSI Al4.394& 5001bs

o A 18 inch ®ololA ARISHAL e FAL R AR, EH
A@30] datAIHolA Sleeved] ol5A L T 20 inch (ANSI A14.30]
A 6 inch), AlBEe] 2AAE Y 1m o2 AFSL UTHANSI
A14.3014% olo] dE FHEUL).

&P

(& I-3) Ladder Safety System X M5 7|=(ANSI Z359.16)

= = ] }» } 7

4.1.3.1 The test weight for dynamic performance i
testing shall be of a rigid cylindrical construction in LS =
accordance with the example set forth in Figure 4.
The diameter of the test weight shall not exceed 8
inches (203mm). The test weight shall weigh 282

+/- 2 pounds (128 +/- 0.9 kg).

3.1.3.2 When tested in accordance with 4.2.1, the
average arrest force as determined by 4.2.1.2 shall %
not exceed 1,350 pounds (6kN) and the maximum r;% Faesse &y
arrest force shall not exceed 1,800 pounds (8kN). — f o
nessite o

i ﬁ Y Line (aptional)
s

oo

AEH 271 & 2A

3.2.5.2 Locking Function. When tested in accor- i
dance with 4.2.3, the carrier sleeve shall lock on i 17
the carrier and the maximum movement of the car- e S T [ L
rier sleeve along the carrier “L” shall not exceed 20 N - I
Sleeve 0| 72| U inches (508mm) or the total vertical displacement ‘ ‘ .
=aAHEAZ X5 = of the test weight including any extension of en-
ergy absorbing elements “H” shall not exceed 39
inches (1m). The test weight shall remain clear of .
the ground. Each carrier size, construction or mate- “Te
rial allowed for use with the carrier sleeve shall be [ IE—.
evaluated. g

i s i
= =

Figure 7b: Locking Function Test - Rigid Carrier

[18! 1M-9] Ladder Safety System SX A|& F4($I: Flexible, Ot2ff: Rigid)
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F=9l GA AtE] FRWAI u=9 A AlttE] R
2 ikolxu*%, o= A AR AR Favt AR ZAR
7b ofd ASE FESHA 41 5YH FRFEE FHEotn e whHo,
P2 71AFL 717%7} ofd ALE Uirol F2FALS AFSIAT= A
ot} (E [[-4)E ul= EZFAT v|wst 9= g2 FA9 22 L}E]—LH
t}t. Z|AIFO] AAEE 117g4] AfchEls BS EN ISO 14122-47F #5140
2 AAEo] don, H7|AR FoA A5E, AHE S AAEHs 11784
AthE]E BS 42110 EEFA02 A= 9ot

27t FERH Mg Hol (R BA) | HZ DA MO B4

o= ANSI A14.3 X & M glE 4

=

S (=
of g3

M= i i ;
BS EN 1SO 141224 SO 121000| |T 71412 | No side rail (No stiles)

HE
o EX|=ls 27EA Al H2l

A=E, AEE S0 Ex=e 12

oz AL ACI2
) (G':_E'L d2Huyel Bul|dlng No side rail (No stiles)
BS 4211 RegulationdlMs 7ES A4

_ Q|
2 o 2l Als Az | 9

42 BS4211 #AS MEsSt:
2 %)

BS EN ISO 14122-4= 7|AIRl AAEEs 1A4] AlttE]o] 1SO &
AR I1SO 14122-45 EU oo wiat J= BE(BSDOIA W&
gglo]l FAsket ZolH, 1SO 121000 HE=HE 7IARF HAsh=

(S VY
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44 ActElo] dis] #H8ske EEGFZo|th. BS 42112 BS EN ISO
14122-47F HLEA ¥=(Z, 1SO 121000 FHL=HE= 7|ARF7E ofd 4
Q) AFE/FRE SOl AX=HE 144 At AHEstr] fls Agd
REFA0E, 1SO  14122-4(2004d3ho]  7[wksto] A= FZo|ch
webA], BS 42112 Fall Arrest System©l| tigt #3 5 =3 4EE A
QI5tal= 1SO 14122-4(2004)9F A9l HUs}e}.

BS EN ISO 14122-4% 20164 7HA®o|A Fall Prevention¥t Tt
ol 2004d%o] Hlsf ZA BSEGAEH, £ AtolAs @A AIRE
I Qe 20169 AHEWE 7|Eo2 EAstH, 2004Ldﬁ&ﬂﬂ Ao 2}
F94S A BEASII 20049HS A EASH= olf= BS 4211
9 oflEl, oE Aol AW dEI} eyt ﬂim*f;ﬂOl I1SO
14122-4(2004)& A-&star 17| wiZolct.
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(uqap;l S29| X0 Cfst QMY|E ZHE

(2) #+=&+t4 1 (BS EN ISO 14122-4)

= 8 AtEY TR 2 S A AA

BS EN ISO 14122-49] A& i 1244 Althel= [19 M-10] Zo],
Stile(M]=+9] Side railoll si)e] st E= 27] o] 14 AlttEE o
Ao g A3kl glom, uj= ANSI Al14.33H= &g Stile §lo] HAo] 4
HRung)Tt AAFE B= FH0lA AQdstar it E3E, A8 A 11754
Alche] o] Z7o] tisiAE 2004E T 20164¥0] BY5ih

PN

- Ladder with one stile - Ladder with two stiles

[T2 m-10] M A AtCH2] EAI(BS EN I1SO 14122-4)

ZEYAAA(Fall Prevention):= 2004¥3 20168 HEFoA  Safety
Cage(5&o]&)2 Guided type fall arrester on rigid anchorage
line(ANSI A14.39] Rigid Carrier®] al@)9] 2572 &1L Q. 32
LR AAC daiA 2004d%} 20169 APHe] 7 & XolFL, (19
M-11191A vebd vRe} Zho], 2016W o4& fall protection®] /g
e ¥ () FASH] 213t 71e8 o E= (2) 2 98-S H4as)s]
93t 714d $uo® FH9(technical measure to prevent or to

58

minimize the risk)&C 2 A, WA £} F4ASE ko Z FTR|AA 7]
52 Bttt Holot. o]o] wie} Safety Cage: 52 48 ®A| o]
obd & 98 FH4s%t fsHoR At YTt

(2016 MA=)

37
fall protection
technical measure to prevent or to minimize the risk of people falling from ladders

371

safety cage

cage-shaped protective device, permanently fixed to the ladder, to minimize the risk of persons falling
from ladders

Note 1 to entry: See Figure 14, Figure 15, Figure 20 a) and Figure B.1.

372

guided type fall arrester on rigid anchorage line

fall arrester

protective equipment permanently fixed to the ladder and used in combination with personal protective
equipment

Note 1 to entry: See also definition in EN 353-1 and EN 363.

(2004 %)

3.6
fall protection
technical measure to prevent or reduce the risk of people falling from fixed ladders

NOTE Commonly used fall protection devices are defined in 3.6.1 and 3.6.2

3.6.1
safety cage
assembly which serves to limit the risk of people falling from the ladder (see Figure 2)

3.6.2

guided type fall arrester on a rigid anchorage line

fall arrester

protective equipment fixed to ladder used in combination with personal protective equipment that everyone has
available before being allowed to use the ladder. (See also definition in EN 353-1 and EN 363)

In the following text the abbreviation "fall arrester" will also be used for this type of fall protection device.

[33 m-11] Fall Protection?| oot &x|2| ZF (BS EN I1SO 14122-4)

2004 ol A= 784 Aty FEIAAAE oo ©WE 7|5
weotA] 2a, FES WA AU #AAst] 93t Ve o E A9
(technical measure to prevent or reduce the risk)d}al 120, o]o]
2} Safety Cagek 2 @S Adst=(E, ok HAz:= FAT &= 3
) 9¥& st ok &, 2004¥Hol|AE= Safety Cagedl & 9

g
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¥ B2 715S ok Bx AT 9oy, 201649 AAFTeAE o (201613 AAH)
3 AHS H]'lﬁ'oi Safety Cage—J 2 g WA 7lee AFSHA Fn 4.2 Choice of a type fall protection device
Safety Cagel& ‘?— = ‘?‘163 O] aiﬁ'ﬂ’é _}F“H_Q_i?_]: :]'_]L;S] 3]’1 9,71]4' EE?J_', 4.2.1 Necessity of a fall protection device
FaH Arrester= u]_:q_ ANSI A14 30] ngld Carriersq_ FleX1ble Carrier% In case of an overall falling height 23 000 mm, the ladder shall be fitted with a fall protection device.
D= FEsty Q= ¥Hol, BS EN ISO 14122-4914+= guided type 4.2:2 Types offall protection devices
. X . . The main alternatives for protection of the users of fixed ladders against falling from a height are the
fall arrester on rigid anchor line (7]= ANSI A14.39] Rigid carrier®] following:
= =] =] - a) Safet
sihet Askn Utk (R, Fall arrestero] widt H2lolA 2004H¥-> A RS
The cage is a means which is always present and the actual level of safety is independent of the
5_7_73 é} /\}-]:]-1'—',] Oﬂ =] Z]-(flxed to ladder) [e) ED]— -F(—Zq 0]-_]__ 31.15 191-%0" operator’s actions, therefore it is the preferred choice.
— 5 . b) Guided type fall arrester on rigid anchorage line (fall arrester)
2016dFoAE TAA AttElo] gi¥oez HEZHpermanently fixed
A fall arrester is only effective if the user chooses to use it. If a harness with an incompatible sliding
to the ladder)%]q.i :ﬂ.}ﬁ @-giy{l %—;}_‘]-0] 7}—%—@- fall arrester% HH xﬂ{j]_ system is used with a guided type fall arrester, there will be a risk of falling.
o %E]-) A combination of both safety cage and fall arrester, shall not be applied.
(20043 )
4.3.1 Conditions requiring the i ion of an fall pr ion device
= = 2~
- '?‘ H}X] Xﬂ Zﬂ"] ;(-]_Q‘ (1) ZF_L}HO]-X] _[_]:,]_-_04 ﬁ]gjl The ladder shall be fitted with a fall protection device when:
=X A Ao oist ¥ d Aoyl wslslHA, =X A|A Q] H-Lo a) height of the ladder flight is more than 3000 mm;
EH'E_)H/HE 2004%3\1—]} 201615 7H Xé‘ ﬁd'o] %‘E}ﬁl‘/]’ [:L‘E]j HI‘ 1 2] Oﬂ k1 L}E}‘ﬂi 4.3.2 Choice of the type of fall protection device
H]-Q]— 7E].O] 200415101]_15__ OJ =] ;(.] [e) EJ:‘ Cage% Zﬂ—g—f_):l—_ﬂ (ShaH be the Z;I:SS];Z?:’:] alternatives for protection of the users of fixed ladders against falls from a height are safety cages or fall
requ1red Cholce) Cage = 34‘9‘01'7] 01 ‘—;':]"1— 01]9*] Xj 0] o‘r‘oﬂ EH 0]'0:1 fall — The cage shall be the required choice, as it is a means which is always present and the actual safety function
1.9 = g :1 -]u} is independent of the operator's actions,
L % 0] kel H AT A=
arrest SyStemE 1o ]-Eb—‘ ﬂ— © ]—C}al:]- ZE{L}' 2016 b H © L'Oﬂ 1 - — Where it is not possible to use a cage, individual protective equipment shall be provided. The fall arrester is
= [ I =] le) =] =L _ only effective if the user chooses to use it. If a harness with an incompatible sliding system is used with a
Cage‘gl %‘]_Z] 75‘]'8’.—:- lIﬂX] 0}93\—9—‘1] (]a—, Tﬁx—i —Q—E _‘]—’_i‘:} O}E% (1):1— the guided type fall arrester, there will be a risk (requirements for information for use see Clause 8).
preferred Choi(_‘e)‘ Ef}—l’ Cage?} Fau Arrest Systemq Bg%‘,%‘ :le] '(‘5]-%74' A fall arrester shall be designed only for low frequency and specialised access (e. g. maintenance).
(Combination Of both Safety Cage and {_‘aﬂ arrester, Shau nOt be NOTE An appropriate individual fall protection device is able to arrest a fall better than a cage.
. = o o o]Afol Aol
applied). AEskkd, 20169 Tol= F& £°] 3m ol ALolE, .
[38 I-12] Fall Protection $~He| MEf J|E (BS EN ISO 14122-4)

Safety Cage T+ Fall Arrester & 30| Sttbe= BEEA] 2-&51E, Cagell
Uz HEL2 Hr|ota, k3t & HFE #HEote A2 FAE o] 2004WH
o] Zpololztar & 4= Qlth

LA AAY A% @ A ol me Feuase

A A et WA Aot WsksEAl, FegXAA] A8
A% 200495 20161 Aol ZebAle. (I M5y A% ol
344 Atkele] o) Zo|(57Ee)2Ae Yehith o704 ¥ &

g
= =y
o sh
o2
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ol(met & F7+ Eol(n), ©UF(single flights)T E2|F(staggered

flights)®] Aol= [19 M-13]3 2.

(& II-5) 2x| =0/0f WE JHE AlCt2] Z|of Zo| X=A

20044

20164

FUTAA 58
ATt2| 50]

3m 0|4

3m 0|4

HA AtCkRle) &

U AtCH2[(single flights)Q!
42 zdf 10m

=N ]

2% Ztf 10m

10mE =ter 22 A2

(MR 10mE £ A9

62

£0(7) 8 22 o sat eta el e
- lZal A5 M2 2% Jks
[22/F Afct2| (staggered s o
. o (T, ZHUS 2U=ESH{0F &)
flights) M&
2 ALk [HA] = 10m (B, =0loi
2t 22 Fzt Z|tH 6 m et —’F XMASE
#0I(h) LSS 7)
2 2
— = <
= H 3
- 4 =
M = =
— H < =
— 3 H
= 1 = { <
a) Single ladder flight b) Staggered ladder flights
Key
1 departure area
2 arrival area
H climbing height of ladder system (total height)
3 intermediate platform or intermediate landing
4 ladder flight
h height of ladder flight

[23 m-13]

A Atche| #E

20{9] Ho| (BS EN 1SO 14122-4)

200433} 201632 ol Wato] wiEf, FHFAA AL A& 14
QI [2F M-141914= 2016 o]l 3% FEAA
4= e (& [M-6)°0 of2’t #40 e =
AAAS] 482 2004dH3} Hlawsto] st

4.3.2 Ladder systems >3 000 mm and <10 000 mm total height, H

These shall be designed as follows:

— staggered flights with a maximum height of the flight, h, of 6 000 mm, equipped with a safety cage;
— asingle flight, equipped with a safety cage;

— asingle flight, equipped with a guided type fall arrester on a rigid anchorage line (fall arrester).

4.3.3 Ladder systems >10 000 mm total height, H
They shall be designed as follows:

— staggered flights with a maximum height of the flight, h, of not more than 6 000 mm equipped either
with a safety cage;

— staggered flights equipped with a fall arrester;

— asingle flight be equipped with a fall arrester.

For non-trained users, only staggered flights equipped with a safety cage shall be provided.
Where it is not possible to use a cage, individual protective equipment shall be provided.

NOTE The fall arrester is intended to be used only by well-trained persons (see Clause 7).

[23 m-14] ACH2] Mx| &0|0) ME FEHUX|4CH M J|E (BS EN ISO
14122-4)

I3 3o & & 9%l 2004¥HolA= T AlthEE #9
10m 7HARE AR 7hFsstal, 10m oMd= AAsoF & Aol WIEA|
2ot s sielon, EI RP9 Aol " FEO At

ol Fd om olWlZ Attt 12, FEIAAAL AEE A
A3t viel Fo] o HL-E Safety Cages ¥32 H8Oo= sti, E7F
gt Lot Fall Arrest System2 Z-&3t=E sttt 184, 2016
| fHEA=, F E=o17F 10m ol Aol #F Ao A&
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4.4.2 Arrangement of platforms and landings for ladders with a total height, H >10 000 mm

pil
ol 5 ‘}l Z‘JEH l"—o] ol E}E} 2 Xl iﬂ A€ & 4421 General
= =g Oﬂ Where it is intended that more than one person will use the ladder system at the same time, depending
el bl

on the type of the fall protection device, intermediate platforms or rest platforms shall be provided (see

4422 t04.4.2.4).

4.42.2 Ladders equipped with a safety cage

Q TAA ] A = ﬂtﬂ- pd _L:_ W3l 9tl= Ao =2 JpAT Intermediate platforms or landings with a distance <6 000 mm shall be applied at the change of ladder
o ‘H‘) ] ]-E]-Fq ‘4 ] ﬂ Zﬂ ] - L‘-g]- ]- H]\q— - H ] q-( - H © -\-"_-_1‘01] systems with staggered flights (see Figure 3;) ‘ ¢
= = = N o —
‘;'< _'z_ %—%HO]'X] X‘” 7-‘”% AH EO] %_ 761 s} %&7]' g\‘a‘) . ’é‘, <_‘H‘_ [[[ _6> O” x‘” /‘] ‘Q_ 4.4.2.3 Ladders equipped with a fall arrester and a total height, H, 224 000 mm
=] =l & L = Ladders with single flights shall ipped with rest platfors ith dist: <24 000 (:
Aol sigshe FEe 184 AtEs 201649 olA7HAE §EHA Flgure 5). In between, an additional rest platform with distances $12 000 mm shall be fitted (see
1o = ° L. “ Figure 5). In case of insufficient space, moveable rest landings according to 5.6.4 may be fitted.
(1:—)‘5_ Fu Cg EH %\Tq-(zo 1 6]}] O] Z‘] W}-X] i }_r_o] 7]— lom ]AJO] % E‘J:E/\] L Ladders with staggered flights shall be equipped with intermediate platforms at intervals <24 000 mm

(see Figure 19). In between, additional rest platforms at intervals <12 000 mm shall be provided (see

a —Eg /\]-]:]—ﬂ = ]\éi] T‘)‘]—E% -H—;gl) ]I]—f—l]—/\-] , 20 1 615 7H 75[ 1_‘1_.]_—0] /\] '6‘3 Q ]}] E}—E Figure 5). In case of insufficient space, moveable rest landings according to 5.6.4 may be fitted.
20041;1 Tj’l’ﬂq 2] f‘)‘;}-/\é o O Z] H ]:"l_ -7 X A 0] q_ 4.4.2.4 Ladders equipped with a fall arrester and a total height, H, <24 000 mm
v e) — AR = T AR

Rest platforms (see Figure 18) at intervals <12 000 mm slnll be pl ovlded When sufficient space cannot

1SO 14122-4:2016(E)
(B I-6) FYX|RE HE 7IFQ| Hel H|W

20164 7HI-|H_|- 20044 o Dimensions in millimetres
2oy Ao 2t ot A Safety Cage =7 SE—
- Ct2| =0|(h)7t /0 Ololel & X &
= ‘Lr?ol(H)7|' ol. | & I(h) cH 6m O[5I21 & Safety Cage S Qx| M2
3m 0¥ 10m = Safety Cage E= 2 2
olgtel &< = =~ | Safety Cage g g
lstel 3% Chalsd AMCHE|Ql AR Fall Arresters %i_‘ly Egg g S
] RERE = —— =
Zel™ MOElol 2t P M| Safety Cage F= | o b 00 2 : ~—3
t2] =0I(h)7t Fall Arresterg %ﬂy ,Hgg g g
2t} 6m 0[510l A Mg =g ER S
= = | — g
Tomioﬂlig) e gog Aoee 2 2 A =R = ,
I TS|z AE| =0|(h)7t Fall Arrester H& (RHS) e g e g
N 6m Ol Z|tH 10m O[5t B e - g
(A7) HIZ2 F&5F AL N/A : =1 : =1
k=X
o 7o Fall Arrester H& (FEYS) e
1 departure area
] rs-spt platform
3 intermediate platform
4 arrival area
SHH, 20169 WY A4 =9 wgf, £ =0] 10m ©°]Al 5 fixed ladder system (schematic drawing)
] Z\_]' /\]_T;]_E‘IA Platform }‘\‘;]_i]q_ T‘%%@- ﬁ_;g] O] /\HEO] _i'_7]_ﬂ (}2]\:'_9‘]1‘1’ }‘Hi Figure 5 — Arrangements of platforms and landings on ladders equipped with a fall arrester

F7he Platform A4 82 [ M-15]F 2ok [12 M-15] AICH2] ZH(Platform) x| 7I= (BS EN ISO 14122-4:2016)
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» Safety Cage(GHtolE) x| 7|&

THolES FHYAAAZ H8&T Aol 5ol 47 7|&2 (1™
M-1017 2o E3, SHol=o] AR 7|52 20049 %t 20169 77 wo]
Yot

[~

1106 min

(Z/CH0.3m)

= 43 *I"* =9

1 18 01|*1
l ~3.0m »‘\H}l)

[12 m-16] S&Ho|S(Safety Cage) x| 7IZ (BS EN 1SO 14122-4)

= Fall Arrest System 7|&
BS EN ISO 14122-4914% Fall Arrest System (F]=29] Ladder

66

Safety System©l @)= Guided type fall arrester on rigid anchor
lineg ALt E 5} Yo, EIJF Fall Arrestero] idixe oh2it
Zo] EN 353-19] Agtstoiof qtttar #7gskar v

5.5.2 Fall arrester

5.5.2.1 Requirements
The fall arrester shall comply with EN 353-1.

When choosing a system, rigid anchor line made of rail should be preferred.

EN 353-1 (Personal protective equipment against falls from a
height — Part 1 : Guided type fall arresters including a rigid anchor
line)& EU EEOo 2 7iQ1E F WA FAo] #3t EU #ZQ! EN 353
Series®] Part 1°] stk EN 353-12 EU @ofol| wet JxoAe
BS EN 353-1% =7FEEFASSIAT. EN 353-1°] tieh AFF2 ths
FEEAGA A4 HollA A8 AstES SHRTH
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(3) +Z72A 2 (BS 4211)

BS EN ISO 14122-4+= A& WAL 7IAFl Fsta Aot wzhA,
A7 obd (g E°l, AFE S H7IAF ddiAe ol BET
Aog HEst7| ofgtt. F=olAe HIZIARel MAAEHe 1G4
glo] gt EEFAo] A=l glon, 55 AZE, 34, 2% 5 =9I
7b & FRECIU AR HAEHE 14 Atk it ®EAA
O & “BS 4211 Specification for Permanently Fixed Ladders” ©] 1t}
BS 42112 19944°] Xz=& AR=ACH, 20059 HH 7H¥= 2008
| 4R B FAE]o] dAjof o]21 it}

BS 42112 A4 g1 = HieF Zo], ISO 14122-49] 4 W
£& A5t AT EEFFoltt. ol wek BS 42112 dE g
Aot thFE ISO 14122-49F W&o dx|gtt. o, Fstojof T
Ao, FA ANPEHL Y= BS 4211:2005+A1:2008 1SO  14122-4
(20045 7|1Foz st 9lew, 2016 AFTe HEEHA Aoith=
otk BS 42112 ISO 14122-4(2004)2 wHgstz]l 94 20054 A
A ==Y, 1SO 14122-47F 20169 HAEALN=E EFstL o]
= urgskA] 231 BS 4211:2005+A1:2008% FAE A 8(active)stiL
At shE, A AP Q= BS 4211:2005+A1:20082 20059
o] IR g HYI mEo=z 20059 T YEHHE Z Aol7t
il
A=)

—

(©)

o} wEhA, BS 4211:2005+A1:20082 YH U&S ALt bR
& IS0 14122-4(2004)9 LRttt olo] w2t 2 AFoA= 1SO
14122-4(2004)2 #ol7} U= F-2oll disiA Rt A5t

oo 2 g=o] ALdTAHYQ The Building Regulations(@E-2]
AA71Z sR)elME AE 5 FREA T4 AtgE 4XT B,
BS 4211& A&steE FAst Utk mEbA, BS 42112 AAHAY
AAE Zn gtk FuHor fuis WA JHol e AAY
F(AE B0 AFFRIVIE DoIY EEAFACNA 1H4] Ao of

& Ae W= AFSHA ¥ lew, SAMEA S& mEnaAt 14

stal Slot.

= 4 A& WY 2 A R

BS 4211 ot ZL&o] uehd Hiel Zo], F5 5& EIN F2EO
Agtta Aot lom, AlttEe] FFE 93
o FASE Aok (&, 2 stilesZ 3H7] oE@e A9
A5k, F=oll e EREA etk +4).

stile 7}Fsd}

1 Scope

This British Standard specifies requirements for ladders with single bar rungs intended to be fixed
permanently to structures, including high structures such as chimneys, silos and bins, to provide means of
access. Requirements for associated platforms and safety hoops are also given. This standard also

5.1 General

Normally. fixed ladders shall be designed with two stiles. In exceptional circumstances (such as a
continuous ladder with a varying angle of pitch or where there is insufficient space to provide two stiles),
fixed ladders may be provided with only one stile.

NOTE The use of single stile ladders is not recommended in the UK. (See BS EN ISO 14122-4 for the requirements for single stile
ladders for access to machinery.)

= FERIXAA IS A8

I I-179] vebd vie} Zo], BS 4211914 % 1SO 14122-4%F €
(1) AFE9] =017} 2m oldel A9, (2) A 9] =o]7F 2m o|statE A
oA FE5t9S W FEAE 2m ool E ¥l U AFole
Fall Protectiong dtoof Fohal #Asta vk E3, FEAAAE
Safety CageZl ¥IEA] 941 H-&x|ojof gttt F45tal ot o, Cages
Ag5t7] olel Aol MY BE FH|E Algstofof b, Fall Arrester
£ AR BTt A3 fA3Ee Zo] BT 52X o= AltE]E o]85he 4
Sollet AFESHES Aot it olF AlQeta U] BE, & E0]
A3 =o] A 5L 1SO 14122-4(2004)2 5 L3}t
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5.5 Fall protection
5.5.1 General
Fall protection shall be provided when:
a) the height of the ladder is more than two metres;

b) the height of the ladder is two metres or less, but there is a risk of falling a total distance of more than
two metres. This can occur when there is an unprotected side to the access platform (or similar structure)
at less than a three metre radius from the centreline of the ladder. (See Figure 6.)

A passive protection system, for example, a safety cage (see Figure 7) shall be the preferred choice. Where
it is not possible to use a cage, individual protective equipment shall be provided. A fall arrester shall be
provided only where low frequency and specialized access (e.g. maintenance) is required.

NOTE A fall arrester is only effective if the user chooses to use it. If a harness with an incompatible sliding system is used with a
guided type fall arrester. there will be a risk_

[J& M-17] Fall Protection XM& 7|E(BS 4211)

= SHolE AA 7|1E

(19 [M-18]91 uEhd BRe} o] Fiolgo] dA 7]EZ ISO
14122-4(2004)¢} 5Lsttt. 5% H2 5ol &9] AA A& A= 1SO
14122-3(2004)2t sYLstth=(HIEHo 2R E 2.2~3.0m Ate]) Itk &
QrAl A3l vkel o] BS 4211941+= Fall Protectiong 4-&dfoF oh=
°|F 2.0m=E 7AstL FHYAAAE HFHoR FHolgs ALl s
stal ik 13y, SRol&o] A AARE 2.2~3.0mE A5t
2 AHEA 3.0m ol =ol|7t FEAAIAI AL 7|E EoI7t HEs vt
T ZolH, ol= 2.0m o9 &o] 7I&THe FR/olA HA &t 1
L}, oFZ|71A] o] BE&2 Aol HA| ¢l iz AEEIL Ut o]F A<
3kl YA AR 1SO 14122-4(2004)9F &L5tc,

i 4

B2
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= Fall Arrest System 7|&

BS 42110] ISO 14122-4¢} 7% & Apoldo] U= F=-2 Fall Arrest
Systemsoll Atk 18 1M-199] vepd HEe} o], BS 421104 Fall
Arrest SystemsE EN 353-1(BSE #43Hd) 84 ofa}t EN 353-2(BS2
FAstE) = 385t Ut =, I1SO 14122-4914 = Fall Arrest System<
Rigid Anchor lineQl EN 353-1 9h& H&StEE stal = BHHOY, BS
4211914+ Rigid Anchor line 2% oz}t Flexible Anchor line?l EN
353-2% Fall Arrest System@& QIFErt EN 353-20] gt Al Akt
< U2 ol AA5] dstes st

5.5.3 Fall arrest systems
Where a fall arrest system is fitted, it shall be in accordance with BS EN 363:1993.

Where a guided type of fall arrester is fitted, it shall be in accordance with BS EN 353-1:1993 or BS EN
353-2:1993.

[33 m-19] Fall Arrest Systems 7#2Z 7I1Z&(BS 4211)

o gto g2 BS 42112 %A AYst RES AYsta yHAE 1SO
14122-4(2004)9} 5datH, wpaba] QbAl At RES A Qg Y 2] AA]
AFFE [SO 14122-4(2004)E =3}

)
rht
I
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4) FFAALR 514 (EN 353-1, EN 353-2)

G=9] Fall Arrest System (9]=9] Ladder Safety System©l 3i@)oll
et EEFEL, BS EN ISO 14122-4914+& EN 353-1(BS EN
353-1)& HEoteSE ofal L, BS 4211914+ EN 353-1 £%F oy
2} EN 353-2(BS EN 353-2)% #&st=s st k. EN 353-12
Guided type fall arrester system &4 Rigid Anchor line°l 3t +4
olH, EN 353-2& Flexible Anchor lined] th3t FZo|ct. w]=9]
Rigid/Flexible Carriers®} EN 35394 A9]3}+= Rigid/Flexible anchor
line2 Zto]7} Utk w]=+9] Rigid Carrier®} Flexible Carrier:= Carrier”t
AtetElo] g4t FEst= FHolw, olE Rail2 3 Z(Rigid Carrier)¥t
$2Z(Vertical Wire)2 §t A(Flexible Carrier)e|th. 184, EN 35394
Rigid®} FlexibleQ] Zpo]d-2, [I¥ M-20]3 &o] Railo]lE ffojoj&EolE
Carrierg Alttg]o] 9+ HZ5k= = 25 Rigid Anchor line(EN
353-1)2.2 Holst(Z, Zzt ul=9 Rigid Carrier(Rail)?} Flexible
Carrier(Wire)oll ailg), [13 MM-21]3} Zo] £=¥&S Attte|o] F&6kA] ¢
I F2E 5o H&st= P& Flexible anchor line(EN 353-2)2.2 J
oJgtth(m] 2L 0|5 Ladder Safety SystemO =2 E917%). u]=y} =9] o]
et Ao]HE (I M-7>0l YERHA.

(B [M-7) 1782 AICE2| Fall Arrest System &4l 7|& H|uwd
Carrier7} AlCt2(0ofl 178 22 Carrier7b AtTt2|of H|S 2
Vertical Rail Vertical Wire Vertical Wire
ANS| 7359.16 (Rigid %arrier) (FIexibIeOCarrier) : S(\bjtcje?srosrg)ety
(R:Eg’i\‘d 3Alh'_)r?c_}:or) 0 O X
(lole pnohor) | ¥ X 0
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StH, Rigid®} Flexibleo #AIgo] Fall Arrest System©] Z-&3d=
Harnesse= 1|=1} 53514 Full Body Harness(FAAIZFE-FotAd)z2 F
Aot JoH, LanyardE ZEFTH AZAL2 Fall Arrest System® &34

oo WSS A2 AT FstL rh

rigid anchor line o=
full body hamess =]
sy EN 353-13} EN 353-2004 #43t S+ Fall Arrest System9 &3
guided type fall arrester . = — -
5(Dynamic Performance) 73S Yl (E M-8 #=x), (18 11
Exampie of a fall arr&stsystemincorﬁnrcli_ung a guided type fall arrester including a rigid -2219} Z+o] “EN 364 Personal protect equipment against falls from a
anchor line
31 height - Test methods™| A|AIE Al o] wet 54 452 F7Ist=
guided type fall arrester including a rigid anchor line _
sub-system consisting of a rigid anchor line, a self-locking guided type fall arrester which is attached to the rigid % 6}-_']_7_ 9}\1:]—

anchor line and a connector or a connector-terminated lanyard. An energy dissipating function may be installed
between the fall arrester and the anchor line or an energy absorber may be incorporated in the lanyard or in the
anchor line [EN 363]

i (Z IM-8) Fall Arrest System X A5 7|= (EN 353-1,2 2E)

rigid anchor line

connecting element specified for a sub-system with a guided type fall arrester. A rigid anchor line may be a rail or a
wire rope and is intended for securing to a structure in such a way that lateral movements of the line are limited stz 7|z
[EN 363] _ St= =
AEA F7] B 24 7 100kg, XI&§ 200mm2| ¥7|S
=AY A5t Braking Force 6 kN OJLf
. . . ST= i}
[ m-20] 1A AMLH2| Fall Arrest System: Rigid Anchor Line (EN 353-1) 2= A2 (H) T m oL

ey
anchor point
full body hamess
laryard
guided type fall ammester
fiexible anchor line

moomeE X

Example of a fall arrest system incorporating a guided type fall arrester including a flexible
anchor line

Guided type fall arresters (flexible anchor line)

Systems made up of a line intended to be fixed (either temporarily or permanently) to a structure at the
top only, on which a travelling device is attached. The user connects to this travelling device when
climbing or descending—in the case of a fall, the travelling device should grip the line and arrest the fall.

[23 m-21] T™A! AICE2] Fall Arrest System: Flexible Anchor Line (EN
353-2)
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300 max.

Hr
L]

Dimensions in millimetres

1 Force measurement instrument
2 Arrester

3 Mass 100 kg

Dimensions in millimetres

1 Force measurement instrument

2 Fall arrester
3 Mass 100 kg

Rigid Anchor line (EN 353-1)

Flexible Anchor line (EN 353-2)

[23 mM-22] XA AICE2| Fall Arrest System SX M5 A3 ity

76

(EN 364)

3) 94&

AR A Attt thgk H7tEEFALZ JIS B 9713-4 #WE
DEEWE- WA~ OH R F B4 : BEd L Z (Safety of machinery
- Permanent means of access to machinery-Part 4 : Fixed Ladders)”
7} 95l JIS B 9713-4% 200440 AFEHRoH, 201093 201548
of dF FAEHACU 7] EAA AR 2004 AFHOZRE A HMAE
A grol WA APE T Q= TEL JIS B 9713-4:2004(20209 73 413H)0]
t}. JIS B 9713-4%= AHEoA] 8}6]1 Qo] [SO 14122-4(2004)5 ko
B 5k glom, olF d& EFFALE ARt Aotk fEuEtet mht
TR d2NAE FAS F71HoE A4 //NESESE skal Ql=Hl, JIS B
9713-4:20049] 20209 73414l 1SO 14122-4(2016) BHgstA] ¥
20049 IdiE fASHT wEbA, @A APE A= JIS B
9713-4:2004(2024 7JA13h)= 1SO 14122-4(2004)9}F H-&o] LAstct. of
£ Zo], [1¥ IM-231 JIS B 9713-4:20049} 1SO 14122-49] =849
(SCOpe)Q} SRR o] A x2S Hwgh Aotk TI™olA JIS B
9713-4:20049}F 1SO 14122-4(2004)7F 4A3t2 9L & & Aot w=t
A, JIS B 9713-49] Al AF2 1SO 14122-4(2004)8 #arshd o)
JIS B 9713-4:2004°014 2t7kA] FHT 2, Fall arrest
system®] Hiet goltt. oA opE Hiep o] ISO 14122-49]
A& Fall arrest system©] ™sjA+= EN 353-12 ZH&sl:E
gstal Qe oo wet =9 A EN 353-18 9= EEFASH
Stol BS EN 353-12 AEsHth 1=u, 9429 3% JIS B
9713-4:2004°1 4= Fall arrest system= EN 353-12 Z&si%
= FAsigon, EN 353-18 I% Exowm FASSE 2t
o}
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| BREE CoRENE, AR T o (BRI RGBT 1k LB 5, ISO HEEFZELE A 5709 Part2 AT, 1504 Part

COBIEE, RO R R T AEEE L T LEH T 5, . . .
4(ISO 10333-4 Personal fall-arrest systems-Part 4: Vertical rails

$to, OB, BIROFIRINETY B2 L BEARIETH 300, BRAIEARY 5B ENO
2 OWH~IRY I AERIEL DR LT LT E 5, and vertical lifelines incorporating a sliding type fall arrester)”} EN

E&1. OB, EMREUAOBEFRICHW TS kv, Zo & Z, Bl 2 ENERUxZ

MDD BIEL, 216 HEET 5. 353-13} EN 353-20] tgot= ZEEqZAoltt. LEA= 1SO

OB, BRICTEREATORVIELD, BROMS20miE (BIZE, 7L AR k1A . = =2 ol¥ |=Ro Aslalal o
KE) DoAY, BcBBEheY, REShz)T2RLTICLENT 5, 10333 Series & Part 1, 2, 55 €& TR —H-_’Q'} ]-”\‘_‘q-’

Js B ISO 10333-4= A& FFo7 FATSHA Uokth. wehA, JIS B

9713-4 | 3 maEmmzmORERH

431 EEREREORENKEL SNBRE AOHMA, L IICIBENBEREAERD (5 s 9713-40|4 Q75 Fall arrest systems©l| tist 42, €& ®
FHuER S a0,
W) ELIDBYOBSH 3000 mm EHA DB Fo7 HASIE A= %O L; EN 353-10] AZZAQ HFZEFZAo|gL
b) L IOWS A 3000 mm MTFTH 245, HICHRTOE S 5 6% 5 fbdid 286G, <or— A

Ak, 1 LI E#A S ORTE THEAS 3000 mm 2B A AHETHD. % e %ﬂ'

wE BLIOMLES7 7y 74 —4 CUIRBREIGEY) LOPRES hTwiLIloLlE To
PEEEDS 3 000 mm KDY, BEO VTR S 2L EA D,

1 Scope
This standard applies to all machinery (stationary and mobile) where fixed means of access are necessary.
This standard applies to fixed ladders, which are a part of a machine.

This standard may also be applied to fixed ladders to that part of the building where the machine is installed,
providing the main function of that part of the building is to provide a means of access to the machine.

NOTE This standard may be used also for means of access which are outside the scope of this standard. In those cases
the possible relevant national or other regulations should be taken into account.

This standard applies also to ladders which are not permanently fixed to the machine and which may be removed,

|SO moved to the side or pivoted (swivel-mounted) for some operations of the machine (e. g. changing tools in a large
press).
14122-4
2004)
4.3 Conditions for i ion of an fall pr ion device

4.3.1 Conditions requiring the installation of an fall protection device
The ladder shall be fitted with a fall protection device when:
a) height of the ladder flight is more than 3000 mm;

b) height of the ladder is 3000 mm or less, but at the departure area there is the risk of falling an additional
distance. In this case, the total distance of fall from the upper level of the ladder could be more than 3000 mm.

NOTE Risk of falling is considered to exist when the distance from the centre of the ladder to the unprotected side of a
platform (or similar structure) is less than 3000 mm.

[O2! m-23] JIS B 9713-42} ISO 14122-4(2004)°] LHE H|w (M wHe| &
Fall Protection Ax| ZXZ4)

kA, ISO 10333 Seriest= Personal fall arrest systems©l 33t
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4) 3=

(1) F+%7+2 (KS B ISO 14122-4)

Sguete] mAA AhEe] R FHoEA9 EEIFAL “KS B
ISO 14122-4 (IAXHE-71A4 Aulo] At HIL FE-A4E: 134
AR 7 Lk, 1SO 14122-49] A& tido] ofd 7o HigK

Z, AR g PHEEFAS QEW npErKE AR A
ore. AAolc.

KSKS
KSK
KS

71 9 — 71 Aol f3 478
2 40— He%: 24 Atk

KS B ISO 14122-4:2004
(2020 2+<l)

KS B ISO 14122-4%= ISO 14122-42 2yt F7tuEo s
Akt ZoREA, 1 W82 A dE9 JIS B 9713-4%F wETIAE
ISO  14122-49F SYsieh. &4 AlF= Q= KS B ISO
14122-4(2004)= 1SO 14122-4(2004¥3ho]  sigsis, At 20209
of AAE H7] 734 AHA)A KS B ISO 14122-4(2004)5 W=z
Aote Ao=® AR gRlo] o]Fojfrt. &, ISO 14122-4= 20160]
20049ehS HASt Y AEL HFE2016dEhol AIFEUoY, dA
KS B ISO 14122-4%= ¥ZE9] JIS B 9713-4%} w72 201649 7l
e BHYESHA] Al 20049WE BEGFEALE |ASAL Stk mEbA,
KS B ISO 14122-49] Al W& A A4et 1SO 14122-42000)F
Zzohd =t
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(2) KOSHA Guide (KOSHA Guide G-3-2019)

KS B ISO 14122-49] A& Wee 7IAFel AX=H= 134 At
£ e E star Qv A ARt vRel o] fEuRtiAs HIZIAIF
of AX|=j= 14 Alrkeo] gt EEFZ 0] A= A= o

=7tEEFAL of Yy HZ|ARO MAAEEs 184 At d EHH 3
8 & Q= 9AF FAoZA FFARIHARAZTTHKOSHA)NA A
t “KOSHA Guide G-3-2019 (4] Attte] o] A &hof| #st 7|& A7)0l
th. KOSHA Guide G-3-2019% o [ IM-24]0f vrepd HRel Zo],
A Atk 9] AZHS e 71&A9d AFE RSt 9lom, HEH:
A
5

r°“

T

N

1AIR/BI71 A% RG] BE 134 Alttgo] s A8ste AoE 43
Far e

olt

z%i

L

I

o] xale pAa alcliele e

=}

Ae AR 5Hoz nRgaTee A4e ¢

2}
5 7]4 R0l Algle AEgS BERo 3§l

i e ‘Sl_q'.
2 44489
o Ade nAN Akl oistel Aess, AAt FrEd fFHow
2AHA @ e 2 AA5SE e ARsAY Yoz $HoAY mi

AN L F d=(FHHuEE B3 A] L}C—.}oﬂ_k—; 8o 7hssinl

[23 m-24] KOSHA Guide G-3-20199] SXut X2HQ|

KOSHA Guide G-3-2019% KS B ISO 14122-45 &85t glon,
KS B ISO 14122-49F #234/A5 59 AFF2 diFE Sdsid, 48
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Aol dSAE KS B ISO 14122-49K= tha o2 F4st ek [ (KOSHA Guide G=3-2019)
-25]0] Yepd vk Zo], KOSHA Guide G-3-201994+& 1734 /\}E‘r
29 28 77 ¥ol&, $4E0D7 3m ol Aol AR 5 TAAA AR FEEAEA
Hro]l&o] A& ¥2o= skl i, FHolES A & Qe Afole (1) -wgﬂ A|-q..31 o] 98 7o) Hol7t 3000mmE ZTHe wi Eabupx|aba)
orAHESL ZFe QBT IE A|ZsEE FAST Atk KS B ISO gl Tl & dAsof ok o] & AMEE F flE A ole A
14122-4014%= 3m o]A}Ql ASo] 22 5AHE L2 FAsa Qlom, s e AL s A$OI Bl
(KS B 1SO 14122-4)
FEESARANE S0l FFHAX|(Fall Arrest System)E 33k
S0l A4 Aot FAst Ak 7Y 2 AolHE Hole A2 A R SR AsE
FYA A ], KS B I1SO 14122-4° 4+ EN 353-19] 8 724& %= 430 gl HAL SN AR 2ASS
Sl =g ARE AHLIEE JFAST 9oy, KOSHA Guide ohi Wgel e Al et BE AAE gateer el
G-3-20199A % AAHES}L 2 QB SIS A|Fstalof stotawt 4 a) Altke] ©F F4be] elzt 3000 mmE z3eH: A%
ot, olfet JNJAE ST += ojHgjof ol=A& FAotA] ¥ QJr}. ) A2l SEe17h 3000 mm elstol A REA goldlH FHT Aol AL A o AF A
ZmETA0 99 749 AT wEANE KOSHA Guide® 919 =i 1 R sovornas A 345 254
AolAet, W/ AA7E/AFA SolA olg A8sims 7 - ".‘.",1'“'.?} oo [_:f;f,jt;;1,,,"“'_2,1,";;;2, i',_;"'ujg';f reep A
A izt Fojgcth KOSHA Guide G-3-20199041 QB ZFol it 432 An wx 34 SRS 49
TARL AvRdE PEsa G @ AL e g2 FAES oF 4 Ak AL Fee B et T Ahxe) A Suel g3} S w7 sl
IR Sl OIS Sl WIeF ofHel S WR/AAVIE/ AN SN Gl && Artelol B4 wdsle) lu AM Aol AgAel @l olEad B 4
ARl AAEE 134 Aol dis) (= H7IARe EAEHs 1 u7} glom, o el &8 Aw Hesof gk,
44 Aerelol osl) F7HEEFAL KS B 1SO 14122-4 o4l KOSHA SO 3 9k NET A4S AL, Tos 94 28 4 B B $AY
Guide G-3-20198 ZA&st=E 1o, FHIAZACHJAEIT ) uwlmlf:ij:lél I‘)H MES AFgSHE A Adel FwE oA guel
A EN 353-12 AL{slx] La th2 FA@AA Abao] A3 N, W J
2] RS SE Qi)o FETHAAXE HLT Sr 9= EAHol 9)
o e, olad BAEE astr] AAME KOSHA Guideo] 134 e SEpmEEAs) T Ea
Aek2l9] Fall Arrest Systemol et M AE #HE 227k 3 bl oo, Nibltdebalhcinlill
e [23 M-25] KS B ISO 14122-42} KOSHA Guide G-3-20192] 28X |HX|
H|d
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(3) Fall Arrest System 72 (KS ISO 10333-4)

KS B ISO 14122-49 FFIAAA (GE]&T} QAR S H])of A
NQJARGAB|(Fall Arrest System)S, 1SO 14122-49F SU35HA EN
353-19] @RS WESHEE gst vk iy AR £
gluetoll M= EN 353-12 KS 43teo] QA ¢gA|¥k, KS B 1SO
14122-4°14 EN 353-19 83x4E& wWSstes Fgsta 7] 4&
o, EN 353-12 A4 7tEt4o] &3t

ShH, ShA dE JpAdA d9gst HEeF o] 1SO 10333-4&= EN
353-13 EN 353-20] t-33k= 1SO E&EGFZolth ISO 10333-4= ¥
2oA= JIS #EL2E FATet QA & wHHY, f-uEelA:= ol&
KS ¥&02 FA43K[1Y MM-26] FF)stL Ut ol= A4 Atk 2
£ & Qe FEYARA A g Vet 7RGl AHA 2
EAgths oJu|7h "ok EN 353-12 ShojlA] oju] A9gat9l7] wfj&of, of7]
oA 1SO 10333-4°] dfeiAlgt Aot shAlct.

KSKS
KSK
KS

791 53 47 HAE
A4 0|8 Efe 59 4
A Bi 62 25 42
2 5 793

KS G ISO 10333-4:2002
(2021 &ol)

[23 m-26] KS G I1SO 10333-4

KS G 1ISO 10333-4= 7H0& F ¥A A|A®(Personal fall
protection systems)} IS ISO 10333 Series % Part 4 (Vertical

rails and vertical lifelines incorporating a sliding-type fall arrester)&

84

KS B 43kt Aol Az og 1SO 10333 Series & 5719 Part
7F JoH, gyt AE 57 Part ZFE KS EF A5

ISO 10333-4= EN 353-1°] AA|E Fall arrest system(Atchg]
29 Rigid anchor line)¥@ EN 353-2°] AJA|E Fall arrest system (Atch
2] #1582+ flexible anchor line)& 2% Z3FsE FAolth (1Y M-27]1S
KS G ISO 10333-49 A& ®9E Uetlie, [ 1M-28]2 Fall arrest
system® FHFE YERAT T30 UERd BReF o] 42 FU(Vertical
Rail; VR)2 EN 353-19 Rigid anchor line &[4 Rail@ol sigst, 4
T 53 fE¥ZE(Vertical Life Line; VLL)2 EN 353-19] Rigid anchor
line FollA wire@ell sigsta, Al 2 FHE2 EN 353-29 flexible
anchor lined] si39rS & 4 At (1™ [M-291= 2429 79l dish
Full body harness(41QHAH) 5o] Zghe 174 Atrke] 7| AR A|
AHEl(Personal Fall Arrest System; PFAS) AA| LA ZE eERACH

1 H2ye
X vmil(sliding) BFlel Fe @A Aaglo] BaE 3 w43 31 Fd Ua

AHEE, AR, AR wel A3, A, bRt 246l g A g

KS G ISO 10333-10]4 &% A4 <tdde] vinyg el ¢ B4 Al=g& Fad 53 #9d3

T4 FEE A2 AMAFLA A LR (PRAS)e] i, ol FF EF o2 g

of oA dmshe vind w9l 4 A A2gE F3X 54 dd3 £4 FEES 100 kgl
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Eo] AR Sole 59 FEA AlA”0 WA= oWt = EA
SHA] =t

wpeba] AREAQl ARG A FHol &S EFTE FEHYA] AARS HAH
OF sh= F4 At Eolm= wdstd F=9 o] w4 AU
Uttt vl fARHA S5 Eolm g 5ol
o] gleng M sltH sFolg & 4 Qlth EIF =
77 wol= Hol%le B9 Attte] A1) Eol& Hol%l= A
=o] S gelstoiof gt 7] ’\}J—Eﬁ] 4 9 AFAHRARE SoliA

2) BAA 71E

o] TN olobrlsh WAA 7EolE S0l X
299 Aghg Heleh 1 A 7Y HES oJulath Selvetel 4
AR AT A24%0NH LeEGo] HHH 144 Achelol] st
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stk shAE AGEFot Huld 5 HES FroHt Sueles 9
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% A%d BHINE FeuA Bok FeRses AYor s A
o] Hrt Egslthy BEEAL, webAl olo] tiet MW vIAE WEe
ANttt PaA A oRA ) Aele B WE /1% 19 Aeld 4
B3} Az U5 Vo] gone B oML 7 Aage 4AA9 ¢
A4 B 7)E0] gt AnE ATSE Aoz 998 Rt

2

1) 234 Atthe] 328 3 (Fall Protection)?] /g

FZHES(Fall Protection)= 87 g¥tdo=m dol= FPEA|(Fall
Prevention)?t= THETH FEPYA|9} 2 T 9] Afol= FeAsad o]&
I BHGE WHo] Adrk o]EHo® Asiot2 f¥-Aal-sie] 37HRE
ZEety e Aol &, FEAsTE (1) 2 9 8% AAE AA
sk ARIE A, 2) AAHA EFAAY H2F 2 91 a4 OE
F TS, FEA)E FASHE AR BA), 3) Fo] A,
At 7E )RS A H(Gol oA fallingo &2 HEFITH Af Yok(free
fal)sh= A AAIA st Fastetes A HA = 47, ol Al
7] & ol Sty E= o] BEE 35t Ao FA sl sigE T
ojZgt ol24 Ao wh FEASAY HHS FERSIEH, PHUEE
(guardrail)/7/N+5E7M/Addw 52 A BA(E, FEHEAL Fall
Prevention) th&of] s, F2FAY(safety net)oltt 7| AR S7gH](QF
Adl, d&(lanyard) 5 A2FA E ALY 52 ZIATE Sht] A
AHS 9u]sh Personal Fall Protection System)= T3 WA ®= A7
(2, 2R T Fall Protection)] f@dstch &, Sexwoluy 7QlE
e FEARA(E, = T AAE AActe)EA FE 7SS
Aol ofye}, WAYSE AL ERE AFREY AlAlof] Hol(S, FAdolv ARG
S7F Bt AS AAIS=(E, & HA = F3) 7152 7Hh o
A, A4 ArtkElo] oist o8 HEFEFZONA Fall arrest system(Ladder
Safety System)¥} Safety CageE Fall Protection®Z A9J5}1 Y= A
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( AMCR2A S=29f X0 3t AH7IE HE

. ST 2 AA|9 13E “H 5 (Protection)’dH= T3 WrA|(prevent)
£+ d%Hreduce/minimize/mitigate) thZ o] i3t} &, o]t
ZAL 9] 9 A S A5 7]5(Fall Prevention; A2 A& s}
A=, 710l gAY BR 70| ofd) AS AA=E st Qloh. [1F
VI-112 1SO 14122-4(2004¥%, 2016¥%H)e} vt A1 CFROJA]
A oJstal Q1= Fall Protection®] 7HES UERATE Fall protection 32
& m “prevent’, ‘reduce/minimize/mitigate”, “falling frorn”ola}—‘: £
olE AREsl QS & 4 o, E3] X% “falling from”S AREskAL
Ql=d| o]& Fall protectione Falling(@rA st vie} Zo] A LS
Hetdth S AAZ st IS & &+ Atk =, Fall protections st 4
@2 falling 4olA, AlAol a7t P 93S WAl (prevent)stAL
ZA7H(reduce/minimize/mitigate)sh= oz A oj=c},

flo

H

>4

1o

ISO 3.6
14122-4 fall protection
(2004) technical measure to prevent or reduce the risk of people falling from fixed ladders
ISO 37
14122-4 fall protection
(2016) technical measure to prevent or to minimize the risk of people falling from ladders
OSHA Fall protection means any equipment, device, or system that
CFR prevents an employee from falling from an elevation or mitigates
1910.21(b) | the effect of such a fall.

[22 VI-1] Fall Protection®| Ao

FESF L2, 1SO 14122-49A+= Fall protection®] thst 2|7} Hs}E
Aot= Holot. 2004WHO| A= “technical measure to prevent or
reduce’® H@SY Y= BHHol, 20169 JHBH@EA  AlR)olA=
“technical measure to prevent or to minimize’® EJHs}I Ut} &
20169 7HgHo|AE= WAsH7] H3Hto prevent) 71&F FTH(technical
measure)dt F43}517] DiHto minimize) 71€4 $HO R St 752
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Rejsto] Hejeta QAT 2004WTANE WA Er Aztels
prevent of reduce) 7|&% $£HOZ HT igillﬂ g
gt eI ‘e R ASHS et o E BEEshx] 2 it o]#gt

Hol= [SO 14122-49149] Safety Cage©ll Wist oA R}t FAskE

F

.—“~

2) 344 Akl 24RIAA 58 A5 WA

(39 VI-2]= 1SO 14122-4(2016)°14 Fall Protection 42 A9
Safety Cage©ll gt 8o] JJE Uehdit}t. Safety Cagers FHOZ QI
NS Fasfsty] s Aol dtdos IHH HIPAE Aostal
QT =, ISO 14122-4(2016)°1A4+= Fall Protectione Prevent ST}
Minimize @22 B85}, Safety Cage= 0] 95t 414 159
e WA (Prevent)st= $£Ho] ofd FHASHMinimize)dts $HOE &
9lstal Q1o Safety Cagex 3 Atalof] whE A4 H3E Fall arrester
AY st FAsHA = Xove A dEFHoE st Qith

371

safety cage

cage-shaped protective device, permanently fixed to the ladder, to minimize the risk of persons falling
from ladders

3.7.2

guided type fall arrester on rigid anchorage line

fall arrester

protective equipment permanently fixed to the ladder and used in combination with personal protective
equipment

[13 VI-2] Safety Cage®t Fall Arrester] 2| (ISO 14122-4 20164 7HHT)

(2™ VI-3]2 ANSI 7Z359.0 (Z359 Committee Guidance Document
for Definitions and Nomenclature Used in Z359 Fall Protection and

Fall Restraint Standards)o|419] Fall arresto] ©ist AFol& yetdich =
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( AMCR2A S=29f X0 3t AH7IE HE

AutH o2 Fall arrestdd AA Q] F Al(F, A3 Yot AH))E vigwHo
U 240 F=(ground impact)at’] Hofl FA|(stop)Al71E= RS QJu]gict.

2.57 Fall Arrest. The action or event of stopping a E2.57 For the purposes of these standards, fall ar-

free fall or the instant where the downward free fall restis the instant when a falling body is first stopped.

has been stopped. Fall arrest coincides with the greatest forces and
deflections of the fall arrest system.

[23 VI-3] Fall Arrest?] H2| (ANSI Z359.0)

Fall arrest ®42 3A Active H4]7} Passive W42 s 4 Tt
[ VI-4]= ANSI Z7359.0°14 Active Fall Protection System¥}
Passive Fall Protection System®l Wigh HoE Yepdit}t. &, Passive %
AL AARAT} AMAESR AN (MAY, FE %)% g 9 ARESHA] gl
ehe Fall arrest® @ 4 Gl WAjolmE1E Sol, Fepygo] ol s
e, Active BHS AReHBue] S AS FUE BILE A
o] o]& 2§ W AREStolof Fall arrestE: & o Q= WAlo|th
2.2 Active Fall Protection Systems. A fall pro- E2.2 Active fall protection systems include any fail
tection system that requires authorized persons fo restraint, fall arrest, travel restriction or administra-

wear or use fall protection equipment and that re- tive controls used to protect authorized persons at
quires fall protection training. height.

2.113 Passive Fall Protection System. Fall pro-  E2.113 Examples of passive fall protection systems

tection that does net require the wearing or use of  include safety nets, guardrail systems, or other

personal fall protection equipment. means that protect an authorized person from a fall
hazard.

[22 VI-4] Fall Protection BfAle] Xo| (ANSI Z359.0)

HEEFZ0NA 1324 Aletglo] Z-835F= Fall Arrest System< Active®d
Alof| sfigst, HJAFTEH IR (HAAMAY, &, AdZ%4A 5 Personal
Fall Protection Equipment)®} o]& F2F5t & Q= Au|(QHA T H2HdH];
anchorn) 24 1144 Altte|o] AL =2 d 59 Rigid anchor line(EN
353-1)o® FAHH. 53], nl=2 1784 AlthE|o] A&t PR
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H| 2 AfttE]o] grdog B2/ A4y E(flexible carrier)old 4
AY A(rigid carrier)yS F-&3He=E st Ut o]gt 134 AlthE] Fall
Arrest System=> [1¥ VI-4]o] Yehd v} Zo], 7Rl 5429} kA
128 E 23 AR8(use in combination with)soF Fall Arrest’} 715
st} &, Q4] AltteE] Fall Arrest System©] 7]5& L35H7] HsiA+< o
= 37H] 27A& WIEA] whEstojof gt

A, 1784 Arcrelo] bddiRabdr|(=4] #Hd 5)7F A=l lefok

2

o
o
o
=

EA4], Z&3Hproper) NeAFTR TS 225171 Q)
A& AlthEiof] Ax|H PR ARIFEE S| I AE

==}

9] 37k 24 F ol Shii(Es EH)EE TEohA] ¢S 79, Fall
Arrest System9] 75 LHE 7S = floH(F, v Ho|U Aol =
5t7] Ao =& JHE FA k= A), wEbA offd BE5E WA kg 2=
I FAE At yepdeh 2y, 99 37 24 ST Aol &
2o oIt mlef B R (prevent)o] FESt Fall arrests 7|HE 4= ot &4
= 99 3714 24 F ol st TS| Eohe ARHEE =01, A2
e AL AAY gHEA A|ZASHA] &1l AFEE 4$746H= Human Error
&%, AAT ARIFHESAH| 7L 8] B AREANA AFEC] AR U2
A )0l ERolA A=A ST 4= Uth= Moltt. oj=gt %o 11y
3 B 4 & gtz el 5| So] QFHA] AL Passive HF
No] 01[:]-_

Safety Cage(5%o]&)= Passive H4]o] dfgstct. =, 7QlfetR 5AH]
7h ZaskA gow, b HAEH AREARS] AU ARG o] B9} T
FTACE HH 75Z AT & Sl Aol Ut EAle 14 Al

137



()\HZFEIM SZO| T2 o3k M7|E HE

oA 9] S WY Alof| 50|29 Fall Arrest 7|5 H3(F= A& HA)
£ Active ®4]9l Fall Arrest System®HE EHA5HA 7]Hf

Ao R of] EEFANA Cageol wigt &ol A Al Fall
Arrestgt= B8 AMESHA] =), &, Tl o] TS o,
5ol metd e = AHE BA(Fall arresp)AlE = AATHEAE E01 [
d VI-519F 22 A9, ol#t A% WAL FAZESEA) ] WlE Er
[HSE RR 258, 2004]. E3t, o]2|gt Fall arrest7} =7] A A5 Yot 27
A AlA9] GR7} FHolgolu; AlthElo]] RRSA FAbE AAY B T
o] Fall arrest¥+= oA F4S A& 7FsAdE AT [HSE RR 258,
2004]. 234, o]3st E&43t Fall arrest 7HFsAdd 49 7FHsAdS HA
stelgte AbAbael 22 XH A AxK(Fatal Injury)] oA SHbo] L9
7S AHEY, FWol&o] Qe AH Hls| A& FAF HFR $4%F
(Non-head first) F&°] fEHh= Holth(d, & 1%8A= ¢th. =
2 g FolA 7P RS, ABAQD) F= FHe FF 4P (Head
First) 02 d8A 32 [Goonetilleke 1980], ¥ A1 (Feet First)
I Z2 HFR SAYo] R AP Ho BE VheAol 2 AoE HY
= #F 9t} [Buckman Jr. and Buckman, 1991, Liu et al. 2009]. &, H]
TR SAY FEHoldte 32 gol7t 2 8% o= FF $AY EA
AA ABE 7hsAdo] oA H(H]= ANSI A14.3914] o] 24ft o]ioA+
Ladder Safety System< ¥% X85l E 14 HAT AL o]} #Ho]
Ue AoE AlmEn, EIF F8 o7t AHF o Wrjgk HFRE 94
g ZTo] HEA] FYEL HASE AL ofYth [Rowenstein 1989;
Goodacre et al. 1999]. T12]al 3 Abdls ARLL & R0 A4 2 9
B8 AR 4ol etk JEEo] GEbd 4 glon, kT AL & AET
AA| 3152 thE EAIRA THeF AESE S Aol gl T 3E o2
A 5 £ It} [Wang et al. 2022]. 284, ol& AAotHHE FFHOo
2 QI TR &2 Ho o ABAR] AAE 2T & vk BHAY
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(b) Example Case 2

[13 VI-5] S80[=20] 2|t Fall Arrest AEf2] 6 (= HSE Research Report
RR258 3l))

ol2H o= APYRisk)Z At WA 753 Ao i (Severity) R
ARE &, 984S w57 AdiAe T 7He AR ) B Fi
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(maw SE9| X0 CisH OFMTIE

(™9 27)E wF
2 3 AL HAE AR
]. _]_‘,] I 7].__}\3%
& 47]& @F0] RiskE £°l+=

System< T3S HHX|(Prevent)F O 24 Fall RiskE 554/A8& o7 v
, SHol&2 HsiE
& YA /AGHA = EZSHAIRE 139] HAB3Kminimize)E
A7 sdoz A 4 kIS0 14122-4(2016)914+= Safety CageOl
3] Reducedgl= FAHA/A=2 #F Al Minimizedhs 432 1@

System= 5%

A/Aete sHoRE

ARESEAL QUHh).

HHT 5 U

&

of it} kAl Awg3st Hiel o] Fall Protection
sttt &, Risk ©]2% 9 &= Fall Protection
wE= Zo] ofygt &
o] gt oA Fall Arrest

Feolt.

Apaze] wE

S5/ H2

,”_E—]_L /\Exq

T VI-1) 1Al AICt2| Fall Protection System E&5Y 7|53t St
T Fall Arrest System Safety Cage No .
Protection
Faro wyz o X X
i A
=at AEfE N
F S A 0 @20 w2t 715) X
. _ A
R ER 0 oo @2 1) X
HIZ/RIAOIS] BS 9K 0 A X
= oVll— &= o (7400.“ |I l_ )
7150 AA| EIE| TtsA ~
=X 2R X 0
QMM S 7HOIHSHR|Q| &E
Loy ° X -
Human Error S0 2|st _
Jisel 5831 sk 0 X
}- tH'AH _‘-|:0|0.|| |I|- B
Leh Al 715 N5 7ia X ©
HS5 —‘?—’.*_%(Non head SHEAFRIRIS 0 B

first) =2 Q&

(FEIYE7E ")
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7:15)

A7 et Fall Arrest System®™ Safety Caged 7153 SHAZ
(E VI-1)o] Aot JoA & 4= S%o°], Fall Arrest System= 4|
Addl 3717 24E& HEY 49 7P &g Fall Protection System©]]
sfgetet. I3y, olRt 24 WHESHA 1 BS AMA o Hox
A7F Hol YA &2 A9t 5L, o] BFfol= Safety Cage”} oHF
§7\7\17} Hol AR F2 F¢ B} 4SS Protectiond AT 4 U
= & 5 Atk 2EF o= 0431 RETFACNA LG4 Attte] FEEAIAA

22 AL 7|&0] Safety CageE AYSIE Qe FAAE, Safety
CageZS A4 Athe]9] Fall Protection oA A3 HjA5HR] Ll
A= A2, AFo|A 9 o]t ABHZ, Fall Arrest System®] Fa3}E = 7
24 Fall Arrest Systeme %-85}7] o]#& 5 AAsk 7] W&
o2 AtgdErh. ot FWAA  wiEkE W, BS 42113 ISO
14122-4(2016)9] FPEAA A A&l thet 7oA (27 VI-61F 22

AYS AASHL QUths AL FEITSHH

=
>
o
i)
1=
ofm
Hu
rQ
)
)
A
=2
el
o
17
0z
0x

1o o H
iy f”

lm

A

A passive protection system, for example, a safety cage (see Figure 7) shall be the preferred choice. Where
it is not possible to use a cage, individual protective equipment shall be provided. A fall arrester shall be
provided only where low frequency and specialized access (e.g. maintenance) is required.

NOTE A fall arrester is only effective if the user chooses to use it. If a harness with an incompatible sliding system is used with a

guided type fall arrester. there will be a risk

4.2.2 Types of fall protection devices

The main alternatives for protection of the users of fixed ladders against falling from a height are the
following:

a) Safety cage

The cage is a means which is always present and the actual level of safety is independent of the
operator’s actions, therefore it is the preferred choice.

b) Guided type fall arrester on rigid anchorage line (fall arrester)

A fall arrester is only effective if the user chooses to use it. If a harness with an incompatible sliding
system is used with a guided type fall arrester, there will be a risk of falling.

[3& VI-6] BS 42111t ISO 14122-4(2016)0|A2] Fall Protection $~T MEf
8
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VI. 28

B Seluet AdolAE 14 Atkea] B2 7)%e] BAH] kol
Tm olgel Aol Suoleg HAFES st gtk AW olee 7]z
o8 HAE 1A AkelAE s ARash WS glom, A 9%
ARZOIA AT Fet gAE 9% A2d SO et AHE B9
iAol g SRska gonz LeUlAE olefat AsH a7
uet Acheld) B0l RalE HEZE AFER ek ek, Fuele A
A% 5 AdY B2 dHvlze 44 olRe dEY Bast Ui, At
24 B2E 4K Ao e 245 B 44 A4 2 Jle et

FA 2AMEE AES Eavt Ak

B oal Aed 2o 72 oHivE U 5
ga) el B W 9 AR RS A
2 Axstel 2en 5 A e A% S

2 olsls AT AL BHoR AR, A AT Avhe vLH 2

o] A & Ut

i)

Syl g} 2e ATkl B2o) HAAY T WAL BANE

52 AT B AES 23 FrhEE Soled A
QHAAAF O 914, 8A] kol 71, 7IE AARLFAA LAY 58 o
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Gel AAAROZA SOl Ee AL ol FHIL 9] FeAAL
B2 WAl S/ el AR 2 Wast 98 st

O AtHA 52 HANAd B F0S BEFE 84

G2 A9 g FEE ftt Z7HE 14 Ve S Al
ot 7] s A4 FE2 FHALHY Wy B ARRHAY SHHA
71&Ao] Hlf Al EA51% FH Y] -9 KS-ISO%F 14 Aprt
2l9] A#o] &t 71&A1W (KOSHA GUIDE) 5& X9t o &A%
A= EASAL, A=Y 45 v=, 9=, 42 T MEE A=t A A
80| sjzte SHolg o9 FHPAALFS A E45HAH. SOl
o A thi4, MARl BA, thE FASeHe] B84 5 =7PE=E B2 Aold
o] 51'015104‘4' ojwf, ulx/F=9] HETFHNE Sl 7|5l HT
THo] FAdY FA A F=H F4vkm HISIAN, 54 &°I7t
2 B35 SUoIRED FEHIAALES ARSSHES WIS mhEbA,
SEUEte SHoleS AE5H] o Beu AA Eol7t w2, &0l
7% w2 AE )40l FFUYAA A" (Fall Arrest System)= 28
SI=S ste 4 Al it A& Za4de skt

O A4 2 dAAAE B AAAs) THAF 24

nE 958 oz aqz 100 A AR $AT 2, Acfei
= wolEe] AAET} ol IFE F
AU E}E‘l‘ 1‘41 Ho xﬂ 7} 0}7(11:]]1,} _;,L_a-tﬂ— ]
H

A
A AL o83 A 2Ae] i ot o] 94 Sz @
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ATF22 4714 gfob WAske Ae) 47b wekeh whebd Abttel4) Bao)
Aol APAL AAE AL S8l o FeIAzAd] gE =Y AE
o AU AT B FIE WRRS Flstact,

O Aad B2 ixAde] AREA

B AGRALS B3 5ol HX A Fy WAL 9 EEFAY £
ol SIS, ol ol9lo] FehiAxA Al 52 2AG =
gl ALY A Alttelo] Wt 1A £ 9T Kol )ze] HE S
olgo] MA7} WAHO R F 2HHT YUtk HAH Solee] xEL
70cm HE7 AHHoI AT AHAe] et 90cm olAFYl RE UL, A
AAo] 2.5m olel Aatsle 297t e waEgs 12 9 9
A Aehelold Eebsl WASE QA Soldl AAHoR Aol Fehy

2 A AES Zk3o] AX|sto] Al8skal 91t

O ATHld 52 qAslEd] B

2
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HAHE

Pt AFERE v A et g4 AftrEle] PdV|E
o 1’41 3 = 7HA] FHOIM AFAE LA s HdVIEe] A8H A
TANA HZsto] At zol, HAA, 31-&d FEAALE] 7]
€ SS9 AESIH. e sl B2 Altte] bdAAH S s 5
AA 71&stA. deol e AECME L84 Al PAAAHCzA
SHolE olQe] HE FHYAALHS] 43 A8HE A HES A F
T g 9 A HPS A% 7124 ARE ASSH=S S

B AT AnE B FF Aty B Qs PAs 4ddeE 1
B0z osly] giste] T We U AL WSLE 9% WRIA Ago
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Abstract

Review of the Safety Structure for Ladder
Pathways

Objectives : The only domestic legislative document, “Local
Rule on Occupation Safety and Health Standard”, specifies caged
ladders on fixed ladder and implies that the purpose of the safety
cage is to protect workers from falling to the ground or other
platform. However, accidents continue to occur in fixed ladders and
recently, amendments to legislations on fall protection systems are
being made abroad. The overall aim of this preliminary investigation
was to update the current laws and regulations of fixed ladder in
regard to how safety cage is used, what their intended purpose is,
and to understand whether or not they could provide any form of

fall-arresting capability.

Method : To address these questions, a literature search was
undertaken, and a study of various references was made. This
included legislation, official guidance, standards, research papers and
miscellaneous publications from both national and international
sources. This was supplemented by field survey of ten workplaces
using fixed ladder and by case study recorded in the last 10 years

statistic of fatal accidents on fixed ladders.

154

Results : A detailed comparative review of domestic and
foreign legislations and standards were performed on safety systems
of fixed ladder such as safety cage. There are several differences
on the recognition of the safety cage as a fall protection system,
installation height standard, and whether the other personal fall
prevention system was used or not together. From the past fatal
accidents and field survey, it was not possible to conclude on the
effectiveness of the backrest for fall prevention. However, it was
confirmed that the introduction of a safety system for fall prevention
is required, and safety education and management reinforcement of
workers using fixed ladders are required. In addition, based on the
results of the research, the appropriateness of the current safety
standards for fixed ladders in Korea was considered in terms of the

application of regulations and functional aspects of safety ststem.

Key words : Fixed ladder, Safety cage, Fall arrest system,

Ladder safety system
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