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Stats:
500,000+

people i‘
300+ people

$24 vinion

ol L0l BN X HHS(EIYYT) Y

NIOSH Ladder Safety App
Download for Free

To prevent axtension and step Inddar.reiated

fall injuries and deaths, download and use A

NIOSH's award-winning Ladder Safety app. l
Angle Measuring Tool v X

The Measuring Tool uses visu

t e proper angle

Ladder Safety Tools

Cecision

CHNSICRNNE TATe, NARErin, 800 B0 MeQuind

exsersion lcder

Get the
app from:

X  Selection
S per S and Hype of ladder for the task

Qe

2
]
v

.x'

Ladder Safety Tools

Decision offers tips to plan your job while
considering time, materials, and tools required

Selection provides a procedure 1o select
the proper size and type of ladder for the task

Inspection includes a checklist for ladder
mechanical inspection

Set up provides instruction for ladder setup
and installation

Proper Use presents rules for safe ladder use

Accessories describes a number of available
extension ladder safety accessories

[23 [-2] OIS AtCta] AHEXt 0{Z2]#|0[24(NIOSH)
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( O[S4l AlLf2| Aol el 24 3 MF(ZIGLE) K

(E O-1) =U-2| 014 ACfa] 23 Mk

=7t HE H|?
*KS G 3701 Aluminum Alloy Ladder and| Product and Usage
Stepladder Standard
*Safety Criteria for Supplier Suitability ifjlh%?gtlazztl?fefoarl
Confirmation (Annex 13 - Portable Ladders) : g
stz | | | Regulation)
*KOSHA Guide G-18-2019 (Technical Guidance
for Fabrication and Usage of Portable| Usage Standard
Metal Ladders)
*Rules for Occupational Safety and Health Code of Regulation
Standards
«JIS' S 1121 Aluminum Ladder and Product and Usage
Stepladder Standard
*CPSA 0015 SG Standard for Metal Safety Certification for
Stepladder for Household Use Household Use (Legal
*CPSA 0037 SG Standard for Metal Regulation)
Ladder for Household Use
ol ° i 1 H H
2= Cer’gﬂcatlon Criteria  for Temporary Safety Certification for
Equip—ment (Chapter 7 Steel Stepladders .

. Industrial Use (Legal
and and Chapter 10 Aluminum Alloy Regulation)
Stepladders)

*Usage Manual for Preventing Fall Accidents .
of Portable Ladders Usage Guidance
*Rules for Occupational Safety and Health| Code of Regulation
*ANSI ASC A14.2 American National Product and Usage
Standard for Ladders—Portable Metal | Standard

Ol= | «OSHA CFR 1926.1053 Ladders Code of Regulation
*OSHA 3625-04R-2018 Falling Off Ladders Usage Guidance
Can Kill: Use Them Safely
. B Product and Usage
BS EN 131 - Ladders Standard

d= | *The Work at Height Regulations Code of Regulation

*HSE Guidance (Safe Use of Ladders and
Stepladders)

Usage Guidance

22
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Stepladder(exclusive
use, expansion type)

3 lines

Straight Ladder

Expansion Ladder

[28 [1-3] 0|S4] AtCfe| =

Apete]
Y, A48 BE

she A

-
L

-
T

gz A4
7} =x

Q
()

A-E(excluslVe use)¥} &
A2 ARES S okal AYgskal Loy, HE At
W2 AR ARRot= Ao FAFCE ojHTE Z|o]

=]
=

e (KS G 3701)

&(dual use)2. 2 THA] A& E

o]
=

A9 2H #°lE 2.0m
=o| ti4l Altte] 24 dolg
20189 18L-5E9| o]54]
ZA 8t 229 NPT HE

Atte] 2454139 AfHOR ]



. O|SA Aff2| 3 24 W
£ A9 =°0] 3.5m, X Zo] 12.0m7} 2FH Zo|t
KS G 37013 #2242 FHiL} 40| FARE Al B2 & &
E—?EO JIS S 11210] Q. <3 T-3)°f Yehdl Hiel Zo], JIS S 1121944
= HEA AdE(stepladder)?t EE AtttE](ladder)® Eo5tal o, &
B AttEet 25 AlttE] o] £33 gHE KS G 37013 fARSE JIS S
11213} KS G 37019 7 2 Aol H2, =0l 4ol Algt & A £3
of tigt Holo|tt. &, ol do| Agte] A%, TEY Althe]= S-2uhatet
DA 2 A #olE AlRteta oy 11 EolE dAFE 2.0mo|st=
T8k A%leH, HE AltEe Z2ol9 AlgkE 10melstE 4sto] Aral
A 98 AHE =olet B3 ZolE AlRtsta UUTE. EIL, ARE FHFH
WA E, HEQ A= A3 BE A EE A 7?—6:} AEOE Al
EEEd], 2uete] KS G 3701904+ A& AR83F A8 ARgo] &
n]5H=x]7F PAEo] QA Lo}, JIS S 112194= HE Alttgls =2 9%
729 5317} Bxognt ARRSH= ZAog A|st Qo ESH IR Atk
= oM 54 Bt opzt ii(hlgh place)& o= AHESH= AL E A
sto], HEY Aol Addi(work platform)242] 752 st Qo
&, 48 &Y AdE= AE =0l AgE WSSk HAQmelshel A<
TR Qox, Zo] AL ¥HESh= HI(10m olshallA Al=lE dAt
(PR BHA So1 HH BE A ER AMRRS 5= At A
Aoz HAsta Qlvh. T, "=9] o]FA] AlttEo] ot AlE EE2
“ANSI ASC A14.27of f#4staL 1, 9= A% 59 EZ(EN)Y “EN 1317
< &85t Stk v AE 5w +2F FHo| wet A Xjo|7t dF
Ao 8 EET HAIF LR FAFSITE =] o]54] AttE|o] iRt ER=
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(E II-3) 0|SA! AL QIS S 1121)

e} X H 2

*use only as the stepladder

exclusiVe use *having a wide foothold on top| Maximum

Stepladder «can be used both as the Height:
dual use stepladder and the ladder 20 m
*having a narrow foothold on top

straight tvpe *non-expandable .
gnt yp *non-self supported (2 legs) Maximum

Ladders ) ) ) length:
straight sexpandable (height adjustable) 10 m

expansion type| *non-self supported (2 legs)

ANST ASC A14.20141 1783kl Q1= ole4] Atte|e] T2 Atte|ot
HE AHE 9] 24 FHie SEuEre AR, EEY AlTE e B AL
o] Qo= &3} (combination ladder)o|vt &3 (articulated ladder)
S Uge 24 gHE 4= A g4 FUHeR s ok ®
o U] A Y A QP B g 29ho sigste A
ZANE Atk (platform ladder)2 W2 EFotal low, A8 HE2 At
o9 ol sigste dolk HH 5.5m7HA= A5t Atke Hol &
BAolt. ml=oly §=2] AlF HFNA FELEWS F2, A9 x5
518 2 ss(working load)oll met 4HdE, A&, 7MEL2 F&Es)
2 A skl Wl =olofl digt At Qo] AdEle] FHo dolE A=
o=A kAL lojA, 2 7ol Ste TRt AdE] AlEe AEd 5
Uthe Holth. &Rt v AlF EEolM= AFAE Ay e At

Rl

gl SOt Byt oflgt 14 AY EHOoRE AREE 8oty gloH, o
E P49 A S5t F4 Qlof ZFFAI7to] Al TP TS ARG
= A4 (short duration light work)¥ 73—?-01] oA = A& Zdof ot
ARE QFd 71EE Eote] AR ARESte A o8stkal U



II. OSAl AlCtz| &3t %ﬂ

(B I1-4) 0|34 AlCi2] |3 (ANSI ASC A14.2)

Portable Ladder Special :exxy Heavy | Medium Light
Category Duty B Duty Duty Duty
Main Place to Use Industrial CO”_‘me Househ
rcial old
Working Load (kg) | 170 136 113 102 90
Type Length Limitation (m)
Platform Ladder | 0.6~2.4 | 0.6~5.5 | 0.6~5.5 | 0.6~3.0 | 0.6~1.2
Stepladder 1.0~3.7 1 1.0~6.1 | 1.0~6.1 | 1.0~3.7 | 1.0~1.8
Single Less Less Less Less Less
Ladger than than than than than
4.8 9.1 9.1 7.3 4.8
Ladder
Extensio Less Less Less Less Less
" Ladder than than than than than
9.7 18.2 18.2 14.6 9.7
Combination Less Less Less Less Less
L adder than than than than than
3.0 3.0 3.0 3.0 1.8
Articulated Ladder - 1.0~46 | 1.0~46 | 1.0~3.7 | 1.0~1.8

27



( O|ZA] AICH2]| Zfio| S{HQI 24 L CHHS(RILT i
{ L J - Ami Sty Safcty Strow/Foot
stepladder Single Ladder
ax [TZTH|! # H A #
— = }x i i gfv’.‘ / ’ 1
\ a %\ Al | [ ARSIV
W - I | = [}
i\ ] - Hy u A,/ \
] b ,,/-'_ﬁ N4 B "Z ;
Platform Ladders |(Combination ladder| Articulated ladder
[O8 11-4] o|SA! AtCt2] 2= HEf (ANSI ASC A14.2)
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] Ranking q Ranking

LR LG S (Exposure Frequency) R (Exposure Frequency)
stepladder 1 (541) ceiling 17 (239)
more than 2m 2 (453) welding 18 (211)
fix 3 (421) cleaning 19 (197)
installation 4 (391) roof 20 (176)
piping 5 (374) replacement 21 (161)
painting 6 (326) slip 22 (152)
straight ladder 7 (312) machine room 23 (143)
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undeground 9 (301) equipment 25 (128)
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temporary structure 11 (293) roof top 27 (109)
check 12 (283) other ladder 28 (101)
formwork 13 (276) reversed 29 (93)
elevating 14 (281) stair 30 (82)
balance 15 (273) less than 1m 31 (71)
outside place 16 (255) defect 32 (23)
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K 3 plp-)ln?q 1 balance 3 outsde place
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(B 11-12) SA| &8 A 28 221(Keyword)
Factor Category
Death
Ranks Rate
Work Accident Accident %)
Heights WL IR Patterns Places LS
More than inside
1 m fix balance struchure stepladder 163
2 Morzemthan installation balance underground stepladder 12.6
More than .. inside
3 m piping reversed structure stepladder 11.6
More than . insid
4 om welding reversed struchure stepladder 9.8
5 Mor;mthan installation slip stair stepladder 7.2
6 Morzemthan fix reversed outside place stepladder 6.8
More than inside
7 m check reversed structure stepladder 6.2
. . . tempory
8 less than 2m installation slip structure stepladder 5.6
9 Morzemthan painting slip underground stepladder 5.1
10 Morzemthan replacement reversed ceiling stepladder 45
less than . inside
11 12m fomework slip structure stepladder 4.1
12 Morzemthan installation balance passage stepladder 3.7
More than Straight
13 m fix reversed roof Ladder 2.7
More than . . Others
14 m gardening balance outside place Ladders 23
. Straight
15 less than 1m elevating balance roof top Ladder 1.5
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(5) OSHA(OSHA 3728 - 201
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Type  DutyRating Use Load

[AA* Special Duty Rugged 375bs.
1A Extra Duty Industrial 300 Ibs.
[ Heavy Duty Industrial 2501bs.
I Medium Duty Commercial 2251bs.
Il Light Duty Household 200 1bs.

Source for Types IA, I, Il, lll: Subpart X—Stairways and
Ladders, Appendix A (American National Standards Institute
(ANSI)) 14.1, 14.2, 14.5 (1982)) of OSHA's Construction
standards. Source for Type IAA: ANSI 14.1, 14.2, 14.5 (2009),
which are non-mandatory guidelines.

[28 1I-19] LXK O|SA! AlCk2] EHYO) WHE 518 FA 7I1E
(OSHA FS-3660-2013)

(7) OSHA(OSHA FS-3662 - 2013): Ladder Safety: Reducing Falls in
Construction: Safe Use of Stepladders Fact Sheet New(AY A{CtZ|

MEA HESHNMY ATAE)
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Type  Duty Rating Use Load

[AA* Special Duty Rugged 375 |bs.
1A Exira Duty Industrial 300 Ibs.
I Heavy Duty Industrial 250 Ibs.
I Medium Duty Commercial 225 Ibs.
1 Light Duty Household 200 Ibs.

Source for Types IA, |, ll, lll: Subpart X—Stairways and
Ladders, Appendix A (American National Standards Institute
(ANSI)) 14.7, 14.2, 14.5 (1982)) of OSHA's Construction
standards. Source for Type IAA: ANSI 14.1, 14.2, 14.5 (2009),
which are non-mandatory guidelines.
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Protecting Workers from
Tripod Orchard Ladder Injuries

Tripod orchard ladders can be dangerous. Many workers
have been hurt from slips on rungs, falls, collapsing
ladders, and being struck by tree branches.

Orehard employers and supervisors can prevent these
injuries by taking the following safety precautions:

« Train workers to recognize hazards
and set up a process for workers
1o report unsafe conditions 1o
supervisors immediately.

Limit or reschedule work
requiring ladders during windy
or other unsafe conditions.
Provide ladders appropriate for
workers and tree size,

Train workers to keep ladders away
from overhead power lines,

Select and provide required personal protective
equipment (such as eye protection) at no cost to workers.
Ensure that workers wear shoes with stiff soles and a
substantial heel to prevent slipping.

To Prevent Falls, Train Workers to:
Pick tree produce from the top to the bottom.
Face the ladder when climbing and picking.

.

.

.

.

.

.

hand for picking, keeping both feet on the ladder's steps.
Always center themselves and their produce bag
between the side rails.

Never overreach or stand on tree branches.

Mot climb higher than the third step from the top of the
ladder.

.

.

Ladder Inspection
Employers or supervisors must inspeet orchard ladders
for defects prior to each use, and after the ladder tips over.

Use an orchard ladder safety checklist as outlined in the
OSHA fact sheet, Safe Use of Tripod Orchard Ladders.

Remember
+ Allow only one worker at a time on a ladder.
+ Ladders with defects or damage should be taken out
of service,
+ The ladder is for orchard use only.
For more information:

% Occupational

Safety and Health
Administration

www.osha.gov (800) 321-05HA (6742)

A% 1-21] sYUE

oHdHo

Use one hand to grip the ladder’s side rail and use the other

0B 2014

QSHA 370

. OIS4 Attt
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o
A
o

Agricultural Safety |

Fact Sheet I

Safe Use of Tripod Orchard Laers

Every year many workers are injured from using tipod orchard ladders. These incidents are
preventable. Workers, such s ruit pickers and landscapers, use this type of ladder regularly
Employers can prevent worker fals and injuries by following the safety measures described in

this fact shegt.
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# Place fhe ey i he gound oo rom
collpg, slpging, modg, orfaling Mk sure it the
ke B nol posined oves a soft spolor ok

o | add aced o sloped il et
pustioned il

# oltingy repect b,

o Tra werkers o conker Hiemsehes belwee he badr's side
Tl and 0 s ok hens o limh up and down fhe b

Sk and o roguiod perscnel et euipment
{euch s ey prokection) for workers

o o s weas non-slp hoes it sk ad  good
sieq el

o ok
L

o
@SHA US, Department of Labor © www.oshagov - (B00) 321-OSHA (6742)

0|S2] ALCIE|S] OSHA 2HHX|E
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(9) OSHAZQ| Six guidelines for ladder safety 2018

* Rule 1: use common sense

* Rule 2: take care of your equipment
* Rule 3: understand the limits of the equipment
* Rule 4: understand the limits of your employees
* Rule 5: know the number
Non-Self- Self- Extra Heavy
Ladder Supporting Supporting Duty Type 1A '
Type Portable Portable Plastic or Metal Fived Ladders
Ladders Ladders: Ladders
Every rung must be capable of supporting a
) i i concentrated load of 250 pounds at the center of the
4 times the 4 times the 3.3 times the i
) ) : ) rung. Any two rungs must be capable of supporting 2
Weight maximum maximum maximum o
: ] : loads of 250 pounds simultaneously plus anticipated
intended load  intended load  intended load ) ) i )
loads caused by ice buildup, winds, rigging, and impact
loads resulting from the use of ladder safety devices.
Ladder Type Step Stools  Base of Extension Trestle Ladders Extension Section of Trestle Ladders
Minimum Spacing 8in (20cm) 8in (20cm) 6in (15cm)
Maximum Spacing  12in(31cm)  18in (31¢m) 12in (31cm)
Ladder Type Individual-Rung/Step Ladders Fixed Ladders Portable Ladders

Minimum Clear Distance 16in (41cm)

* 1926.1053(a)(13 - 15) - The minimum perpendicular cle

16in (41cm) 11.5in (29¢cm)

arance between the centerline of rungs and an obstruction:

R TR Fixed Ladder (obstruction Elevator Pit Fixed Ladder Rungs (obstruction on
» behind ladder) Ladder climbing side)
Minimum Perpendicular . . )
7in (18cm) 4.5in (11cm) 30in (76cm)
Clearance
[ T-22] Afci2] A8t HEE &%t +X|(OSHA 2018)
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(10) EN131 Standards: A GUIDE TO UK LADDER STANDARDS

« Afehe] Agol dg B4 x4
sH07 Atee] AL A

As of 1st January 2018
Thore woro 3 standards o || p.o o 1y oo standard with 2
ladders in the UK: Iassificati
EN131

is for trade and light
industrial use.

BS2037/
BS1129 Class 1

are for heavy auty and
industrial use.

EN131
Professional

BS2037/
BS1129 Class 3

is for domestic use.

EN131
Non-Professional

LEANING LADDER TESTS

"

2,

R
>~

(el: 150kg®] st5ol A

The Base Slip Test

Lateral Deflection

Strength Test
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Durability Test Opening Restraints and Hinge Tast Torsion Test

[33 1m-23] AICt2] AlElof Cist 2tEZZ4(EN131 Standards)

(11) American Ladder Institute: 2Xt& 0|SAl ALt ®MFZAE

© U o] 54 ATElS ARG Aol 2aA 2 Aol T G

=g vt

ol
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Take Your Safety Into Your Own Hands.
Do You Know What to Check For?

Reminders about your ladder

[ Determine what type of ladder is appropriate for
your current work environment

[1 Confirm that the ladder is the appropriate length for
the task

[[] Check that your ladder has the proper Duty Rating

[1 Thoroughly inspect the ladder to ensure it is in good
working condition

[1 Clean the climbing and gripping surfaces
[} Read the safety information label(s) on the ladder

Reminders about your
surroundings
[ Confirm that the ground where the ladder is set-up

is firm and level

[ Confirm that any surrounding doors are blocked
open, locked or properly guarded

[ Ensure that the weather is sufficiently safe for using
a ladder

Reminders for YOU

[1 Clean the soles of your shoes to maximize traction
and avold slipping

|1 Ensure that you are not tired, dizzy or prone to
losing your balance before using the ladder

[ Use towlines, a tool belt or an assistant to convey
materials so that your hands are free when climbing

[ Maintain three points of contact with the ladder
while climbing

|
-
=
-
=
|
[
[

Visit www.laddersafetytraining.org to learn more and earn your ladder safety certificate.

[T 1m-24] 2XFH 014! AfLtd] 22Xt ®T2AE(ALI)

(12) American Ladder Institute: 0|S4l A(Ct2| E& 2 X|E

* Al4.1 - Portable Wood Ladders - 2018
* A14.2 - Portable Metal Ladders - 2017

rot
o
I
o
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* Al4.3 - Fixed Ladders - 2008

* Al4.4 - Job Made Ladders - 2018

* Al4.5 - Reinforced Plastic Ladders - 2017
* A14.7 - Rolling Ladders - 2011

A14.8 - Requirements for Ladder Accessories - 2013

A14.9 - Disappearing Attic Stairways - 2019
A14.11 - Stepstools - 2018 - NEW

Table #3

Ladder Type Duty Rating Description

Type IAA Ladder 375-Pounds Extra-heavy-duty industrial ladder
Type |A Ladder 300-Pounds Extra-heavy-duty industrial ladder
Type | Ladder 250-Pounds Heavy-duty industrial ladder
Type Il Ladder 225-Pounds Medium-duty commercial ladder
Type lll Ladder 200-Pounds Light-duty household ladder

[O7 1-25] O[S4l Afct2| HEHO| WHE FA(ANSI)

(13) Washington state department of Labor & Industries: 0|Z4! ALt
P ESINES

* o]F4] At P

« A 40 WE At A9

« O]FA Attt ARG IERIE 47HA] A3
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Rubber Safety Feet

Ladder with a single support
Cleats sailed to the foor attachment for a pole.
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Ladder ties to the support
attop.

[13 11-26] 0|34 AICt2| HEf 2 OPMZEX|(WSDLI)

(14) NIOSH: 0|34l AtCH2] QMM O{E(App)

e At 4w =24 ro
. AEA TRHEAAZE A, W T2 Tste] YA
FE AF)

o A £L(A}AF 9 2+
Az 7E sE= A¥st= 23 AT

© A BT V1A BAE AR 3Ee 2

o AASH AFR T AR 2g}AQ

« PAFA =HASHA AHEE S e A AT

— O -1 -0

= A=

AT AgE] 271 3 Eash

lr‘ J1m
O_L,
filo
K
i)
_0|L
£
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This Ladder Safety application covers
straightjextension and step ladders. The
information in this application is based
largely on the ANSI A1 Ladder Safety
standards.

The application provides sasy access to
graphic aids, safety checklists, and
reference information to assist ladder
users in making safe choices, The
application can also be used with the
phone as a tool to assist users in properly
positioning a ladder at an optimal angle.

Warning! To ensure the accuracy of the
angle measurement tool, please
periodically check the appiphone system
against a pre-verified vertical surface for a
90-degree reading. Immediately check the
appfphone system if the phone has been
drapped or exposed to any adverse
condition.

To start, read the disclaimer by tapping on
the sign, and then select one of the icons
at the bottom of the screen.

- T

Measuring Tool

Great!
745°

sound off @) on

o347

Ladder Safety

Decision

Selection

Inspection

Set Up

Proper Use

Accessories

P 7

wl T

 EHEEEEE
" = e e e = |

347

£ Ladder Safety

wl T

Inspection

Rungs & Step
Connections

Look for:

+ Bonds

+ Breaks

+ Looss rungs

« Missing rungs

-27] OISA! Atcta] o

O{Z(NIOSH)
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(mm) | (mm) | (mm) (mm)
—r
i - &
L ‘ 5.2
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= H3 - Mg

(E II-4) =L FRP O[S4 AlCt2] HE &

Hi2!
HZAR Mol | £x0| | Hoiwm | gu3y| | 39 | O3
0| 37| (kg) | (ko)

(mm) | (mm) | (mm) (mm)

1405 | 2.430 |576x402|2689% 7701 104 | 180
x 600

1406 | 2,420 |570x440|2449%250) 195 | 150
x 290

900
~ | 2,500 |460x560 26305325161 45.0 | 150
1,500
1,500
~ | 2,000 |460x560 26905325161 57.0 | 150
2,650

t B30, FRPCE-5A)
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(B II-5) =e| Y205 0S4 ALCIZ| HME g - 748
XA
MEMT Mom | S0 | MYwm | mm3y | Y | #S
(R2y) 0| 37| (kg) | (kg)
(mm) | (mm) | (mm) (mm)
—t— 1,100 |290%x290| 1,700 | 7.0 | 136
~\
.—'"""'-:. SR ¢
(GAZELLE 5 STEP, G5705)
AL
<P 1,025 | 1,665 | x 1,840 | 7.0 | 150
|
(LYTE Step Ladder, NESP5)
i
890 | 1,510 |276x2601,610x140| 5.96 | 150
(ISSIMA Step Ladder,
A07IS175)
4
AN
(3
£\ \ 850 | 1,900 | x |1,900x150| 7.66 | 175
|
(WERNER Step Ladder,
7150518)
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I # eiEs |
(B IM-5) =2 Y20|F 0|54 AlCt2| HE 8g - 7188
H#
ISAH ojum | Sz0] | Mejum | mm3y| | 8% | O
(R2y) 0| 37| (kg) | (kg)
(mm) | (mm) | (mm) (mm)
AN
\i °
| | 1,450 | 2,355 |500x310 13.9 | 150
3 S
(HD Aluminium P150,
FS13582)
1,420 500x400 12.3 | 170
(PRO AL Platform, FS13934)
| i 1,730 %460
= 1,040 | 1,640 | x wioe | 40 | 150
1,000 | 1,600 |250x250 1,640 5.6 150
(DRABEST Supa Step, DEPSb)
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o1 Aol MR HAso] QL FAlo] AEmI} HRYZE Aolo] U7
o] 2712 MAFe] Gt AFS AYFOE TR, o|F AF B =

O

8 mln

G ol5A Ak AEL T A
E} v%p] RAHOR Sl 20kg ool Aol WH(H)
HRHOR e EHL 23 Uk AT ZAHIT. ojgt B 0|54 A
the] o] MEo| ebvigie] Tulsje] YonE ARe| hAS Bhist
Y 94ty @ 4 qlom, Fgo Jwﬁ | g o)
glon Awo] tfat el gl Hste] Erky & % k. et
VAL ZU oI5 Aefelel 3 %017]' 2,1m ool T, B3 A] 77|

CTEI 2 4 gepcle 5

AFste] (& NI-6y°0 & stA. o]
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A L3 BAE Sl oY) Mol B AR EOL 4
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(E I-6) =2 YR0IF 0|SA! ALt2| HIF 28 - LHUE

XA
RIZALE! ot | £=0| | Xeiwm | m@3y| | 39 | O
. 0| 37| (ko) | (kg)
(mm) | (mm) | (mm) (mm)
1,080
~ 600x 525 2’42%’5560 33.7 | 150
1,600
1,400 580x400| 2,400 | 18.0 | 136
(GAZELLE 5 STEP, G5805)
ey
B \
| freid
(EH 1,040 | 2,040 |400x600*22<87%) 10,0 | 150
1,250 | 2,190 [380x630|2,520x180| 16.0 | 150
(LFI Pro Widestep, K3WDO05)
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(2) FRP x{&E

7h 7r88(8Y) 014! Attt

=204 AlEtE<l FRP AAQ] o]54] Altte] & 4FulE A4y 5ot
A Aol 9717} A5E 71EC 2 9F 400mm x 400mm F= HEAS
71Z2& 9F 200,000mm® Kt} ZHAY, QPddzto] W o 2 HE 900mm
ol gRol AAEA = AEFS M B AHLE FESIL, ol A
F @S A (& T-7)00 sttt ol 7H3-&(3%) FRP ol54]
At AlE-Z =W FRP A Alcte|e}t Hlwste] A9 SF77F ohdsta,
A H o= FFo] 15~20kg AEEA = AFF vlwste] FFo] Am,
Z-Gdko] WA (Xp)7t ddid s A2 E4S 2 Qe
ok o]e} A oAl Atk AFRol EEo] ehddzio] glonE 2R RS
FAE FHst=d Estttar & 4 9lom, FFo] 7PHL

2 FH[EA] ghobd A=) Yol oA & 5 -
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= §g - 7188

(E IM-7) =2| FRP O|SAl AICI2| MIE sig
X
ISAH ojum | Sz0] | Mejum | mm3y| | 8% | O
(G b)) 0| 37| (kg) | (kg)
(mm) | (mm) | (mm) (mm)
I\
{ \
\\ 1,450 | 2,400 {500x410 15.4 | 150
N\
(HD FIBREGLASS P150,
FS13578)
500400 16.5 | 170
(PRO FG Platform, FS13948)
1,624 406 x 495 x 18.6 | 136
(FIBREGLASS PODIUM, )
[
1,500 X 14.0 | 150
(FIBREGLASS Platform,

FPS8-5G)
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= AOE ZAET. olet A o] 54| At Ao ERe] bHzho]
glone APzt b FHst=H sttt & = en, o] 71
AL QEdzto] MEw AH|Fof QA ko HE ko it Aol 7HEE
o 2 Zol7k gtk & £ Qloh EF, PAWES RIS o] 54 Atk 9]
& EOI7F 2,4m ol4felal, By Al A7]|E ZolE V2R 2.3mE 2ID
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= §g - Mg

(B IM-8) =2| FRP 0|34 AICI2| HIE &

R

P sojurm | E0| | Mejwm | wmagy| | 3¥ | #2

(G b)) 0| 37| (kg) | (kg)
(mm)

(mm) | (mm) | (mm)

1,040 | 2,040 |400x600 2’22%’;570 14.0 | 150

(Glassbibre Widestep,
NGFWP5)

1,200 | 1,830 X 1,970x155| 11.5 | 150

1,260 610x460 X 19.0 | 200

(Fiberglass A Tyoe,
FG-CAP-05)

1,450 | 2,400 [610x457 X 215 | 170

(Station Fibreglass, BAILEY
P170)
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o] 54 AtE] HAIFEAEH) M Al 5T AT Vo2 AR}
19l0] ¥4t = o= & = U= AA S0l tishA= 15kg mIvto] 54.5%=
71 =9kow, 15kg oAb 20kg mIEko] 25.5%, 20kg ©]AF 25kg w]qto]
9.1%, 35kg oY= 7.3% SEHOIAY 7 AA ZAME . wWEhA, o]54
A AIFEIE ) SF2 7HHERE 5 3 o]l52 f%t FHiAo]
SREL Aog Yehgoy obdA SRS 3t A4 d QZE7|Ed =
2SS st dUH L= 20kg oIt AT o HWHE.

® 15kg O

® 15kg 0|4 20kg O]TF
20kg 0|44 25kg O]+

@® 25kg O] % 30kg DJTH

@® 30kg O]+ 35kg DJTH

[A23 Iv-5] & 7IE 014 AlCf2] HHZ(EELTS Y I

FoigE 2 o AR "o g SHofA o5 Altte] tiAIE(E
o) A Al A Y] FEEker dol 2d § AR A Eofor & AL

gl disiAe Ak FAI9] FEetel do] 28 HF AF3fof it &
Hol 57.1%2 7P %o, vgo= A S APt 32.1%, A
trel o] 240l 10.8%= 7 AA A=A mEbA, o]§4] Atk o
AFEATHY AT Al FFeE FAdez 13T a7t e, 2o
28| diside A7t A, A7 49 | F7HRl AsEe S 2
4T EoUt S Aor wdEn.
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Apo] wo| Wl WAHQ 2L Tejsl] BE ARES Aslsl] A %

A

e,
_>|‘l_'4
)
o
l-r
)
o,
oX,
i
4
N
2
[o
il
iz,
>
ol
rr
pauk
o
U
ol
4]
)

2) A% 4 A=

o|54] Attte] HAEEGIIHY o] wE A
Arct]7} REEA] FLE[sfjof Sl= Mo ek YA HEES T AAISHIH.
o] 54 AttE] 9] M= AF Ardrdmo A 2FdRtol| s fiE= BT
AFEH7IA 9] Eo]o] Fo® AHoHs A=RHES o) WASHA =,
o|F APt fItt BRHE= AdA B ATt S Hig ol A A= I
7MY Fo82 HoE 4= Qv whetbA o]54] A7 Ao digt M=
SHSH] fsiAe A-t = FES=A] FasiH & 4 Utk

ol &2 o] 54 Attty HAFE YL Hrof et HFES FF
Ao g HAES| fiMe B4 7€ T #7482 285t Aol Bgsitt
1 4 ok O™, oA At E et Bt s 7oA Ak H
ol "t A9 = AF 7] #8E] UA & HigE 29| 7%=
o] 54 AlthE]e] Ak A g A H AF 7IEe] AAE] Sl=H,
gExHoz FHAFY Acta] 71&<Ql EN 131-Part 7 Mobile Ladders
with Platform¥} #]59] Altte] 7] ANSI-ASC Al14.7 Mobile Ladder
Stands and Mobile Ladder Stand Platforms7} &}, o]of] & AFofA+=

0.
o)

0.
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

olE4] Altte] ABEYAWE) AxE FFH BFE 9stol T =9
7129 g FAS Aestact

7h =2 7|&9 Mk oYy &3 A4F
o]54] AtttElo] tigt 9] 71&<9] EN 131-Part 73 ANSI-ASC Al14.7
o A% AHA H7F 4L (E NV-4of ZEsct 7|&of e A A
A H7t FES AHEE, F8 A2 EN 131-Part 7914 29ty ols
2] AtthE]l(mobile ladder with platform)®, ANSI-ASC A14.7°]4] o]54]
A AtctE](mobile ladder stands)@t ZAHHY o]F4] A AbchE
(mobile ladder stand platforms)22 Z+7zb FAstal ot ZAddme] 3
71°] a4l EN 131-Part 7904 ®& 0.5m*E 7|E£0& FEsl=d, of
A A e 71FE02 7171 9F 0.7x0.7m=L & 5= Qlok.
ol¢k= HEA ANSI-ASC Al4.7°14+= #de HHH(top step)et 2HAdE
Hplatform)o 2 ZHzr skl =t 4T Hethes 242mm o1 813mm
ol3}, WA 0.62m* o|3tE, LTS £ 458mm, o] 813mm ©°J4, HEF
0.62m? oo & FA3sta 9t
Ak A B7HE e Aol disiA e Add i (Es 4T dd el
A ZAJrE Zobote] 2GR foks AYoteS AAoks(test load)
og 7Fsto] EN 131-Part 7°14& 750N, ANSI-ASC Al14.7°14+= 900
Ne g A= g=24 45t Aot AYstEY 28 ARl tisiAl EN 131
-Part 7914 ZAdw WA wet 0.5m* olstd wE AGiue] &,
0.5m*E Z2IsHe o ZgutmolA 714 st Ao FgotesE
T35k U} o]k = A ANSI-ASC Al14.7914+& AT e E=
ZAALme] Fo| ZESteE FAst ok 1Y, AEE |FIA7=

ar = - "}l:
FY(HEs1E) 2 Z-24F] dshA EN 131-Part 7o04E Fdute] &
olof Wz} 2.5m ©Jstd W= 300N, 2.5mE 2H = F4AY E= F
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V. 0|4 AfCt2| CHAIS(ZAET) 7H%q

(E V-4) O|34] AlCje] &3 =e7|F9| Mx 2Fgd E7t 3

European Standard

American National Standard
ANSI-ASC A14.7

= EN 131 - Part 7 .
T Mobile Laddsers vvitak:t Platform Hogle [zt ismd 2ne
Mobile Ladder Stand Platform
« OlsA! At ATt
~NE o XAUMMS Q| Al AMCHE (Mobile ladder stands)
CHAS (Mobile ladder with platform) o RAUMLS] O|SAl KR! AMCHE
(Mobile ladder stand platforms)
S=l * top step
oo |+ platform EXH(A) < 0.5m? —- 242mm O[4 813mm 0|5}
sjopgy | (BAZE JIE 0.7mx07m) - %% 0.62m? 0[5}
o * platform H&(A) > 0.5m * platform
= - & 458mm, 70| 813mm 0|5}
* mobile ladder stand
=H7E - handrail
= * mobile ladder stand platform
- Guardrail and Midrail
« 2l3lols: 760N R
ABISIE | o g x?sa o|% * &&ots: 900N
= > > — T
(EEOFS) - &%%H Sg(A < 05m2) _ Il'o'ltlcf)llf(AI'E-I' El,_—_”:H) =O}
- 7P Qs (A ) 0.5m?) i
. A
. 2T
- 300N, &m=0] < 2.5m _ 100N, =0 U =5
- 450N, ZTH=0] ) 2.5m _ 0N mo
ESEE (@2aY ¥ 2ok 1) (Qexel 9 ZaiE D)
== == = = = S
(HEatE) | - 515 &R YA . 5= xh2 ofx|
— FMZ0f 71t OJ5i5t HisrO 2 XE oIS HE FIX|
LT HO| ETHOA TSt I} Amustoz &R
oz J£|I-_‘EOZ L T ooad= k)
AlS g o J T o8
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

ote 2 YF= Lot 450NC2 5to o] 7P ¥t YT A
byl gotA ZEoteE ot ot o|fk= ThEA ANSI-ASC
Al4.791M & A7t S 5 e Tl b=t 54 E% S0 4= 100N,
o= 110NS e | Ees Y] RN +39Fez
952 FASIY ).

=

o 2
l‘ll‘

ol Zo] A3t EN 131-Part 73 ANSI-ASC A14.79] 7]l gt
AL M8 B7F 7800 Wt o] 54 At tiAEEIE Y A= oHE
gl tigk BFAR AEE AASHTH. & dAFtolA = [ V-10]9 E<l
A} 22 olF4] AtE] dAIEE AL R 7o E AR AR
OFZETAY F Fo wE Ax EHE(Overturning Moment, M)} A
B E(Resistance Moment, M)E AAFS 4 Q= £A1S S5t o] A
o]-g5to] A o] o] 9 =70 wEt Akof digt S FHT
U= 28 FTFZ AESIIH. o2t oA AJAT7F A mol A A A

SHAY HZto] ARG 2N SEHS AV S FVHE LA

-

tlo o> ﬂ!lo OEE
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V. O34 AfL2] LM (Y L) 7H%q

5
A
3 Wy (ANSI 7| & +H3}5)
R- >
™
By
=
ol
(4]
- o
— Wy (EN 7| & +H515)

Hp (R YEIX| =0])

Bp (Hpgt %) =)

[33 v-10] 5T ZAUTY 0|54 AtCt2| Higdat %8 5t

L) EN 131  Part 70 2Jgt AQ =&

- OFRXEZAT} gl AF
OFXEZ A7} gl olFA] AfttElolA Ar RHE= [[1% V-10]0 =3f
St A3} Zo] Aol A o5 Aty BA 9] A7t W EYe
2 8ol Bk Wuet Aol vig XX H7EA] Q] o] Hp2l &
o7 BFod 4 Qlth. k3 +EoE Wae AV AAUHErE A H)
oAl AH(FALE APZ sHA F FAPIFCE AAS stAY 1ol
S ong o] F7|= Adsks WiE
A= AIAHEIET ) S 2Adwe] FAE 9o s ok

3} o] vehd & get.
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( 0|SAl AfCH| Zfdo| QHQI 2 L CHHSE(RILT: JH
W= Wiy X cos (4.1)

ol e 24 U AU ST £HSE 4] (41 0|83
]

T ZHE(Overturning Moment) M= ta 43} Zo] HoJg 4 Ut
M, = Wyx Hp= (WX cosf) x Hp (4.2)

A7IA, Wre =75 Edet 2AAl ot ske 224, EN 131 - Part
791M = AGLwo] FYolA 750NCE AEols AR Fgstal glom,
Wis AhE9] AES §EA)7|e 433815024, EN 131-Part 7914%
Adde] Hvk BPohA 300N 2goks ACR AL Slrt. ojeh
AAATE BAF Bz dREe] A Aste] Ao A TAskE 4 (4.1)

] O
7} e S@PoRE 71T 4 9l

o
s

o2 o4 AYE|e FF W, 2 Adsta (s X A% $9)
Wroll 23t AFEHE (Resistance Moment) M2 A¥stE0o] =202 2
&oh= AACNA ol 54 AgE7t AxEe 3 S B ARH7A]
BAHRE] wo® HAT 5 Utk AAV|A, eHAE ol A ATE e F
Aol A vrg ARH7HA] A=A, dEbE Rl Al 220 Bie AR F
Bs9] 1/2= Ao 4 3ot

mebA, A BHES FEAY|e A st 29 AAA
TF) Wit o5 AHE|e FF Wiol=2 &
FTHAZE 44 ot AT EHE M2 ths A3 2ol A9 = Ao
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V. 0|4 AfCt2| CHAIS(ZAET) 7H%q

oHE M2 A3 ZHE Mo 95t o]E4] A

o =3 o LE
the]o] Qb RAL A3 RHIEY} A RHERT o 34 dh¥sid Fog
o] AL st w= &

B,

9] 4 (4.4)% o%54] Arkelo] FaFel Wiol HelA A, Ao g
AAS FRF & Yk oA Ao 28 FHL Te Zo| AT

WL>2XVZXHP— , (4.5)
4] (4.5)25E of2EAZL A=A k2 2AA Ho] gt A
< SET £ Qe olFA AR A8 FFE ERIsH] foto], A
9] ol ¥R sto] AKXt 23E (29 V-111° Hesraict. Zddw
9] Fol& WHEE AAT o] X X“l*é—% gHol7] fJoto] Eo|2EYH
o]&4] Attte] ﬂ%xﬂﬁ(&%ﬂ‘?—iﬂ)—% ﬂﬂi T = UEE 5] Yol
o] 19Z AW KEH, ol EAV} HAEA| %2 o]54] Altte| ] A¢- &
AT =olof et M=o et IS FHT = Q= 48 FFE 9
Eo|P o= MEEE SHEALHEZIA =] Hp = 1,300mm)ol Al QF 122k

g, Eo|2EY o JEHE SHEAEVIIA| =0l He = 2,230mm)o)A] oF
251kg2 2 A=A o] ¥ ol 54 A HAIFEAEH) 275
 FH4d B olF "o gE SHoA HstA] gethal & ¢ %len,
A=GAZAR] oFxEA S 427F 22 uidn & & U

S

O
i
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

(28 V-11] ME oHHS 95 XYUE S0|E A2 A 5
(OIRE2|H7t OjMx|E 7S

CHRSRIAE ARSI G2 o5 AR 4 (GDE Felsie 29
A7t Gasie SR EE] g AEE YA 95 WA 054 A

o 3HE 4 (LOS olgaiol AFHOZ BT 4 ek, Tl L 5
123 oI5 Ao PABETEB ALE 192 gL, YU

ol sidst= A F4 71E AIA S 75kg(750N) 22 Zhsto] 2
A7t SHEY Wus 85k AAREE 10 ~ 80°7HA] A-&5k3itt. o] %
< 5t ©dEo|PH} 8HU7HA] XA E Ho|xFFoR FEII] 4 (4.6)9
2835l AL 2 (298 V-1219F (2™ V-13]9] 22 F2staT).
A =o|7} 5H(1,300mm)E I AHE ©di=o|Fo] AL HARzo
el AAEElE olE4 AfHE ] A8 T Wi SEEHS fdtks FA
o] 2+ 10° ¥ w <F 413kg, FAtzo]l 2 70°Q W oF 94kgo 2 APF =S
t}. 183, EN131-Part7914 #43t= 9355 300N 7|&£02
65 APgotd oF 66°0olH, o] Ztof o5t AlttE] A8 FF oF 110kgO]
o, wEtA, oRREFAE AR5t g2 TddEolF olE4] AlttE|] A s
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V. 0|4 AfCt2| CHAIS(ZAET) 7H%q

[0 V-12] M= QPYS fls ARzl M2 BHUEO0I-HGE 7IF) Afcta] &

I
ST (OrRE2(A7t DIEXIE 3R

[23 V-13] M= FYS flst A0 M2 FO0IZHIY(BH 7IF) Afcta] &
T (OFREZ| A7t DIEX|E 32)
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

FAB7] A &8 FF2 & 110kg ool Hojof dtpal & 4 it
A Eol7t 8HEHW 2,200mm)7HA] FEE Eo|2EFY AL,

BAMA wet AtE = ol A AIEY) A28 9 Wi EEYS 20t
= BAMol A 10° & W oF 729kg, BAFAol & 70°d W °F 2
AP E T 184, EN131-Part7914 #785k= 8355 300N 7]&
o= A 8 AHESHA oF 66°0lH, o] Aol ot AHE] A8 T
oF 220kgoltt. wehA], oRREFAE HAISHA] %2 #0|2Ed olF4] At
29 AxE WA ft 48 FF2 24 220kg olAo| FHojof kil
5 AUt

o|e} 9HA AP o ® THET Arddmel H7] WSt Higt JIF=
5t7] flsto] ZAL =olof WE o534 Attt tAEE AL
TH= AArsto] [ V-141° 82stlnt. o] Igd] w=m Ads
3710] Hlgoto] vle AA|E Bgke F7tobH, oo wat A3 ZHE M,
S7RIER 48 T2 AASt= Z’igi LERE T

b Jk&l'
o

I-HRQI:O

[ V-14] M= QHES st ZIYLMAX| FO[0f THE LT F7[E ALt
| A7}t DI2XIE 3?)

>
fo
of
o
)
"o [I
[m
ru
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<L
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7?’
[m
E
)
!
e
N
_0‘4

- OFRREYAZE AAH FF
OoFZEZ A7} AAH o5 AEY AE HHUE Mow °oFREZA7} @l
= A} nRIVIAI R oA o]54] Altte] BA &9 217t WK~
L2 $HsS Wit Aol A v A X |71A] 9] =0 Hpel 52 %
FojHE. E3 B Wee A9A7 AR A )l A A-F (5
Ao & AAPZ oFA] ¢l BAPYFOE APZ StAY dtol| 71l of T
ACE 7t 4 gloug o] A7|= ARsts WiE A== 4Rt
AJeT xF) S5 ﬁ%q‘?z}j&ﬂg AR 6o ol ABel=l= A 4. D)% 2
9] A EHE(Overturning Moment)

Hu
=)
g
(o]
o
m
)
Y
ﬁ\L
nm
rE
-|o

Mo T3 4 (4.2)% 5Lttt

TeoE o5 AttY 3% W, % APABET EF FA% FB)
Wroll 9t Ag HHlE(Resistance Moment) M~ A3s5}50] 207 &+
83He GIXoIA o54] Akt AEHE 54 F419 okEHATL A%
9 vie QAW FHAL L] Fog Hot S Qlek. oj7]A, fEAE
L oj54) Atele] ZA0lA o} LE AV} AH vl QAR Az
A, GHEARL ATHE] 20 A= v A R|F Bp] 1/23 oFREZA AA|F
Bog] @roi x%gt‘ﬂ- 2 011:1r

b, A ZRES FUAYE SAES APHH(ET X A7
%) Wit o)A AthE]] F5F Wi o|BRE o]& i} obRER| A7} AAd
He X AH7A Y] B A E 44 Foto] Ad RHES t 43 Zo] 4
g & A Hrt.
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

By
M = (W, + W,)x ( + B, (4.6)

2

o3} o] olgEAT AXE AN Ax BHE M A 2
E Mo] o3t o]%54] Abthelo] obg 2AL theTt Zo| A RHET HE
sWERT o 274 $gstd Het

+ By| > Wy x Hp (4.7)

By
(WT+ WL)X 7

A A (4.7)E olsA A SR Wioll disiA gelshd, Ao digt
S FEE = e ol AEl SFE ta 2ol Al 5 o

- 2 X WygX Hp - “49)
> - .
£ Bp+ 2B, T

2] (4.8)25E oFXEZAZL HAH 2N Ao digt HFdE SE
o Q= oA A9 48 TR FRIsH] fote], AdHHel =o]
£ HFE otof ALer 275 [O1"F V-15]19 ZEstitt. 2ddme] =]
£ ¥R AT olfe= @ A8 FES] fIst #0289 o4
A A EE TS 18T 5 s SH7] fiRtelth

o] 1YL AmEH, ddolgor /MEEE STHEAUH7IA] =o] Hp

= 1,300mm) o154 Aol ofREYAS UXFORA FF) 4T
glo] Ao T3t gL SRt FOF Yehget o]k thEd] o)z
Yoz AL SREALWAA o] Hy = 2,230mm)oNHE ol 54| At
thelo] 28 Feo] OF 54kgO APYEQIT) o] AT ofgE AT AX
8 o154 Aehe] HAEE LWL Ao] golt te Aol
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V. 0|4 AfCt2| CHAIS(ZAET) 7H%q

[O3 v-15] M= QFYS flsh ZHYPLT =08 ACt2] A2 3 (OFREZ| AL

oFE A7 AAE 054 Atelold 4 (417 HoEE AT £
WSl SpBe] og MRS YAS] 98 Was ol54] Attee) Fu
% 4] (4.8) ol 8sto] Aoz Sele & Itk BYkolY U kol
3 054 ATty HAEEATI AL It A8, A
st 49l B 7% 2R B 75ke(750N) 0 7Hste] ATt
SPRY Wy Gl AL 10 ~ 807714 8t o] ke 5u
FU%olgT} g 2P Rolxdg o TESI] 4] (4.9)0] 483
I ARG 20 (39 V-163 (28 N-1710] 22 Besteiet
A ol7h 55H(1,300mm)E WA TARo|Fo AL, Az
L ool54) ATt o £ B WS SHEAS S

= %
o] 2 10" & w o 110kg2 & AFYHIL, FAHzo]l 2 70°Y e ST
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

daglol Amol dig MAES FHse ACeE Uewth Ida
EN131-Part7°1A4 +7385t= $85s 300N 7|2 = HAAH 05 A5t
H oF 66°0|H, o] Ztof 93t AlthE] A8 FEF2 oF 18kgoltt. whetA|, of
ZEZA} AXE ddEolg olsA] AtEY ATE WA g 48
ST 34 18kg ol4o] EHojof gtk 3 &= Qlrt.

AT Fo|7F 8THEW 2,200mm)7HA] == wol2EF B,
AAZ O whel AAEE o]B4] Aol A8 F%F WL SHEHS Qe
AAZo] &2 10° 4 o] 9F 192kg, AAMZo] 2 70°Y wf <k 17kgo &

A9tk 183, EN131-Part7ol A 45K $85H5 300N 7%
A2k 0% APFSHE oF 66°0lu, o] Zhzo] g Atte] 48 FFL o
40kgolth. WHebAl, ofREATL AAH ol 28Y 0|54 Artele AES
YA AT AL FFS Hk 40kg ool Holof Fkx & 4 9r.

R e e

[0 V-16] M= PYS fls ZARz0f M2 HUEO0IFHGE 7IF) ACt2] 22
7.

=
T (OIREZHIt X8 E2)
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V. 0|4 AfCt2| CHAIS(ZAET) 7H%q

fIgt ZAIZO M2 FO|ZHHBH 7IF) A2 42

[23 v-17] ME kS
S (OIREZ|7{7t g;qg ze

oo} FA BTG O AHT Aol 27 Wsle] Y AFS T
317] glstol Agiaat olo] WE of5A] ATk HAEEALWO 4

il
e AMstel [0 V-18l0] Atk o] o] w2 oo
2710] Heste] ik X% B Z7behH, olo] weh AY EHE MIE
ZtER 49 S daste Ao uehyt

ol B ATHE FUHA oFREAT AN o554 Arke] AR
el A9, FHY 59 e d st e, kolxd
Fol QoiAE gl Kol Z7lo] WE tido] "asty ¥ 4 At

[e)

153



( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

[0 V-18] M QHES Pt ZIYLMMX| FO[0f IHE LT F7[E ALt
22 Y (OIREZH7} DIEXIE 32)

F AR BY

OII

Cf) ANSI ASC A14.70 <

- OFREYAT} Y AL
OFREFATF MAEH ke 054 Atteld] A HHE M QP
of ZAFgrolA 1 4 A}u}a 57 %o Az w( WPOR A8

r

= ‘ﬂ1 ‘?3“%43% ﬁ—o—i 7&%‘—@ T A;I\—Q-E—i» o] 37]t Ak W= Z]’ﬁ
e AFAE A=A x3) ST AAUmate] FAE 9ol o8 FejEH=
Al (4D Ao mEbA, oRXEFHAVE HAA"H AH9Y HAx HYWE
(Overturning Moment) Mo E3t 4] (4.2)9} 5Ys5}tt.

oA I} e A W AogHE HE RUE(Overturning Moment) M,
= U A3 Zol A9E & Uth
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V. 0|34 AtC2| CHAIS (RIS EH) 7H%*W
M, = Wyx (Hp+ H;) = (Wyx cosl) X (Hp+ Hp) (4.9)

o714, Wre =75 ZAZE ZAR| o3t sk52 24, ANSI-ASC
Al4.7904 = FrgdHTe] SYolA 900NO.Z Zhgslh= Aoz 1Astal
on, W= 2R BAF B d7he) A A|sto] Zgro=2a] WAYshH=

o502 A, ANSI-ASC A14.79A= PGt Haysh Wk
S Hofl= 100N, AHo= 110No] &-835t= AR F3 .

o2 o|54] Alttg el S W 9 Adsks (= X AR 59)
Wroll 9Jst A3 RHlE(Resistance Moment) M2 & A9] EN 131-Part 7
oA golgt 4] (4.3)3} FLs 2o

wahA, oAt} o] FojH Ar HHE M9 A3 HHE Moo 23t o]
B4 AE 9] oY A2 ot o] AY EHEVE HE HHERT T
A LAYstAE =t

) 4> ;9

B
(W + W) x 75 > W, x (Hp + H) (4.10)

91 4] (41002 o154 Ackelo] El Wiol dhalAl Aelste, Aol ot
Qi o54] Arhelo] FeE Thedt 2ol AR 4 It

2 X Wyx (Hp + Hg)

4 e 2NN Ame] B
98 B 4 AL o5 Ake] 48 SFE FUSN] S, e

0|3 WAR sol Audt AN (19 NV-19100 Fshach. A
0|8 MR AFT ol BY H§AS TP stel o2
54 R

At RABEGLWE LT 5 YES o17] gatoltt
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( O[S4 AfCte| X9 90l A 3l HNIS(RIYLE) 71

[0 V-19] HE OEE SiE HUWH F01E ActE) A0 5¥ OIREAWL

o] 1YL ABH, oL REYAT AXHA] FE 0|54 Arkele] B9 &
Qur folo] whek o] e MG AVT 4 Uk 48 FFL B

Folge g /= sHEYLYHIA =o| Hp = 1,300mm)ol A <F 33kg,
Eo|2EYPo 2 M= STHEAEIIIA] Eo] Hp = 2,230mm)ollA] <F
80kgl 2 AMYE|Qtt. o] A= olE4] Attty HAEEY Lo 34E
= Fd4 9 ols "o X SHA HFolA] FEta & 4 o,
ARG R QL o ER| A9 Ax|7F 2332 u|gitta

mg”ﬂ

CHREAAR WA P o154 ATl 4 (L) Aolel 2
A Fdels SR oI R AT i it oI5 At

TTE 4 (4 0)& ol8sto] 7fFH oz RIS 4= Ut} Tdxo|y 4
Eo|2AY o]F4] Attty thAEE 9 Xﬂ°£ O = ALsta, Ad
sksoll sigste A EA 71 AR S 90kg(900N)L. = ZH5=5fo]
(A7 HEY Wi F85k= A= 10 ~ 80°7HA] A-&stqltt. o]
e st @YEolP 8U7HA] 2= wo|xEYP o2 FESH 4] (4.10)
of A5l AR ATE (1Y V-2017 (18 V-211°0 22k A5t
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IV. O[S4 AITH2| CHAIZ(XIQiLrm) 7H%ﬂ
Ik o7t 52(1,300mm)E FE Tdzolg o] He-, Aol o
154 AtEle] 48 % Wi SPEHS Jus) o]
01 nq] ok 911kg 7&/\]-7Lo] =2 70° ?_:1, nq] 13
, ANSI-ASC A14.7°914 #7385k= 2o 4855 110N= 7|22
4Gt oF 82°0]H, o] Zkof 9t Attt A8 FH2 9F 80kg
A, OFXERAE AX|oHA] g2 Tdzolq ol54] AlttEe] HMx
Sh7] §It &8 ST F4& 80kg olAfol Hojof gkl & 4 QI
2o o7 8HEH Y 2,200mm)7HA] B EE Eol2EE o FE,
ARZYol| whet AAbE = o] 4] AltE|Y] 48 S WL% #J‘%ﬂ%ﬂ%—% st
ZAAHZYol A2 10° ¥ wf 9F 1,291kg, BAHZo] & 7 3
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Abstract

A Study on the Development of a Portable
Ladder AlternatlVe (Working Platform)
through Field Investigation of Ladder Work.

ObjectiVes :

Portable ladders are widely used for industrial and home as a path for
moving to a working position and a work platform in high places
because they can transport people despite their high risk. In the rules
on occupational safety and health standards, a Portable ladders can be
used only as a passage, but the mobile ladder safety work guidelines
allow some use as a work platform. Portable ladders are mainly used
to replace working scaffolds in dangerous places where it is difficult to
install working scaffolds, such as narrow or high places, and industrial
accidents continue to occur due to risk factors such as structural
instability. In the past 3 years, 143 people died in accidents related to
Portable ladders, and 106 people died in construction and facility
management, 17 people in the manufacturing industry, and 20 others.
Therefore, it can be said that the risk of an accident is high in the work
using the Portable ladders. According to the analysis of the cause of
the accident, it can be seen that the accident occurs due to the use
of a damaged ladder or fall prevention or slip prevention equipment

while forcibly using a Portable ladders for a place where it is difficult
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to install a work platform or for quick work. Therefore, it is necessary
to identify the risk factors and problems of the related work through the
actual condition survey of the mobile ladder work, and to develop a
Portable ladders replacement product (working platform) with usability

and safety secured.
Method

The research method for the development of a alternatlVe portable
ladder(working platform) and user manuals through field investigation of
ladder work is as follows. First, domestic and foreign prior research and
literature review on laws, safety work guidelines, safety work
standards, and safety certification systems related to portable ladder
work are conducted. Next, a survey on the development and use of
portable ladder product groups and alternatlVes, as well as field surveys
on the purpose of use of portable ladders, locations of use, risk factors,
safety measures and directions for the development of alternatiVe
products for workers in the construction, manufacturing and service
industries are conducted. Lastly, we develop a portable ladder
replacement that can secure portability, workability and safety at the
same time reflecting the research results such as the actual situation
investigation results and risk factor analysis, and perform performance
tests such as structural analysis, product certification, and field

application to verify safety.
Results

As a result of analyzing the previous research related to portable

ladder work and investigating the current status of industrial accidents,
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it was found that the portable ladder was the highest cause of
accidental death among the equipment, and about 61% of them
occurred in the construction and equipment industries. In addition, the
most common types of accidents were the fall of the portable ladder
and the fall from the ladder. For field surveys related to portable ladder
work, general rules, safety work guidelines improvement plans, field
work conditions for portable ladders, and the development direction of
portable ladder alternatlVe(working platform) for workers and managers
in construction, manufacturing, and service industries, etc. This result
was utilized to develop a portable ladder alternatlVe (working platform)
and user manual. Through field survey, a portable ladder replacement
product(working platform) that can fundamentally prevent safety
accidents that occurs during ladder work was developed as a single
height and adjustable height extension type, respectiVely. And,
structural analysis, prototype certification test, and field installation
were performed on the developed alternatiVe pertable ladder(working

platform) to verify safety, reliability and applicability.
Conclusion :

Through this study, we developed an alternatlVe that can
fundamentally prevent falls and fall accidents for workers who use
portable ladders for work in high places, and secure portability and
convenience of work suitable for field work conditions at the same
time. The portable ladder alternatiVe(working platform) developed
through this study can reduce industrial accidents that occur during
portable ladder work in many sites, and the effect of reducing industrial

accident compensation costs can be expected.
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Key words :

Fall accident, Overturning, Portable ladder(alternatiVe), Safety, Working

platform
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