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Abstract : Portable ladders are widely used as ascend and descend pathways and
platforms for works at height at residential and industrial sites. In the last 10 years,
267 fatalities and 36,571 accidents related to portable ladders have been reported,
suggesting a need to develop countermeasures to prevent such accidents. In this
study, an in-depth focus group interview (FGI) was conducted with various
stakeholders of portable ladders to survey the current usage and requirements for
improving work safety. A new portable ladder called active platform ladder was
developed based on the requirements suggested by the FGI. A stability test confirmed
that the developed ladder is more stable than conventional ones, suggesting that it can
reduce the fall accidents.

Key Words : portable ladder, stability improved model, focus group interview, active
platform ladder, scaffolding
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Table 1. Portable ladder accidents by industry in the last 10
years (2008~2017)

Construction Manufacturing

. . Others
Classi- el industry industry
fication Person Sie Person E Person S
% % %

Injury = 36,571 18,079 494 = 6,833 187 11,659 = 319
Death 267 162 60.7 48 18.0 57 213

Table 2. Type of occurrence of portable ladder accidents®

Loss of Ladder .
] balance ow Ladder slip = Ladder defect
fication Share Share Share Share
Person 0 Person 0 Person % Person %

Injury 10,861  29.7 6,766 185 5559 152 1975 54
Death = 49 183 25 9.2 41 171 20 7.8

¢ Unclassified : 11,410 injured (31.2%), 78 deaths (29.3%)
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Table 3. Risk factors of portable ladder accidents®
Working Accident Accident Ladder
height WS e pattern place type
1. inside structure
1. fix (narrow space)
1. more than 2. m'st.allauon 1. loss of 2. undejrground 1. stepl-
2 m 3. piping balance 3. outside place adder
4. painting 4. temporary
2 fess than S. gardening 2. overturn str.u'cture 2. straight
12 m 6. formwork 5. ceiling ladder
7. checking 3. slip 6. roof
8. elevating 7. machine room 3. other
3 llesilthan 9. welding 4. ladder 8. equipment ladder
10. cleaning defect 9. passage
11. replacement 10. roof top
11. stair
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Table 4. Survey content for FGI(Focus group interview)

Group Individual query (8 questions) Common query(5 questions)

° Types of portable ladders used
primarily?

- elevating, working, etc

° Opinion on whether to comply - . . ..
with the safety standards for Op@on on th-e policies of the
National Institute of
Portable ladders

Technology Standards and the
> What are the requirements for ~ Ministry of Employment and

User improving the portable Labor in relation to the portable
ladder? ladder
° Work height with portable
ladder )
- Less than 1 m ° Main causes of portable ladder
- Less than 1~2 m accident
- Less than 2~3 m

- More than 3 m

° Opinion on the need to develop

° Development status of safety.  , porable ladder replacement?

ladder?

Produc-

SOEC > Opinions on the portable | ° Comments on the regulations
ladder certification and information about Portable
standards? ladder

° What are the requirements for .
improving the portable Other opinions
ladder?
Relative: ° ;)\g)gk height with portable
adder
R Less than 1 m
- Less than 1~2 m
- Less than 2~3 m
- More than 3 m
Al AT W8S R2s AR Eitow, o
Fol AlthEE A E'j_ o2 ARgSlal glomE At
APARAHAA o] 52 Alcte] A= S48 2
CH A 2 golol 2ol 4 1
B Ago] Pasirym stick. E AlLe) 8 9
NS ARGAF F5=0] W Qb 423 n]|Erol AR, ¥
ygo] st AR Bxom 93 o] 7hulE ZHE 9
e Atk JHE Ao ARgde] distol= 0] 23
m, J3F A, o]F= 5t

% XG(BQL XT—O—]oﬂ _’_i
ARgRIL glom, Qb4 —%“r } ?ﬂo}xlﬂ} xhgq

& SpHelateh, a8 el g e *xu
22t o 7%, AM AL Higo] x| gonw

= AREAR] b 22 Agolzhal FHskylon, o
A Aol ofgt ARl BAYSA|RE ol ARGAL
of wEY AR oplE 2dY et wWrkal A4
shAt. P8/ 7HAl Abere] Aol distols 71 A
el 25 RISkl @ 284l Eotof shi,
Aftte] 9 Al Al Al eARte 2 BESsiR
2, FALALF - Z2AF - wRHEA), AR
A AFESE - ARRS) A8 75 ARASE obd A o]
Haghs A 7 Aol ARl Histols K
AZA} 712 Akl ojAlE 4 ok g ol
Al ] .,] JJ_LO,_A—IO o] ;@]o]._]—_y_ 0101,]_ 1;].01:-5]— 5:]/&1_,_}
A1 Ackele] gk Q1F7]Zo] ulaE ] ghot AT
Hel Are AEshx] ol Qs Ao Uergk

ST B 1B BE W) A distol:
A Atheli o]F BRant Abgatolof gtk Az}
ggomnt AFEol AduelN Huwon
AHgBHE Zlo] ARAY LS LI GOk, oA Atk
IS g 2 =P i AFolER b &
Qurgh Abehelo] At ARIE Abte] £9e 91
T Awe) Wbt A Axdack Fa A Y
oL ApgAt Bpol) fiiiely) st HEols
b 2AE T S g AREHANE 2 5 gAY
A P 228 T 5 gk A B DE WYt
Bz oggl REe| JHRAS AAT F Y= A}
2ol Baskcha sholeh A Aol Akl et
ol AEVY, BT BAIY FAAT) kA
ZAE T 5 gl AReIA Y] AL o 7)ol HA
EMOF Blie! %i% 2} N

slo] o]=al zkole

o

rln

&
p

e
o

52
o

112
ozi
HI

Table 5. Development direction of portable ladder safety model

Sort Vﬁgﬁ;ﬂgg Mainly Required safety | System improvement
height(cm) use purpose functions matters
° Anti-Fall
° Anti-Overturn

> Working ° Recognized portable

o Convenience

A o ke )
5L B Ao A 1: gk sk

Az BAA 152 5 Ao ARGl tistelt
SRS QSRS AR Al 4
ohe] AME-E ATSHE 2 R g Ui, A
cpel AU dsied 2 wde Qe A
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e} A% Awzt aﬁom sl Fa Ak €l

SHROLAEE|R|, H[36H A|55, 20211

i}

User = 200~300 ) Ellzeitj;)ﬁrrrrll - Considering the leﬁ?feor r;s working
®  Characteristics of P
constructiom site
l:l « TRE . Z = L0 ° Anti-Fall
] =¥ d7] © A= ° Anti-Overturn o Diversification of
Produc- ° Working  ° Anti-slip authentication types

- platform  ° Portability ° Establishment of

tion ° Elevating ° Maintain the safety standard for
existing ladder each stage of use
structure
° Anti-Fall
Relative o Working  ° Anti-sl.i;-) ° ]-Establishment Qf
organs 200~300 = platform  ° Portability industrial and import

° Elevating ° Consider unsafe = certicication system
conditions
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Fig. 2. Developed active platform ladder (Conceptual Design).

40

Fig. 3. Developed active platform ladder (Fabricated).

Table 6. Specifications of developed active platform ladder

Max.imum 200 kg Platform size 80X50%90
load (cm)
Outrigger .
installation 20°~ 140° “Ei}gg)ht 20
angle
Use height 200 ~ 350 Step size 45x10
(cm) (cm)
* Aluminum alloy extrusion (A6063S-T5)
Material = - Tensile Strength : 244 N/mr’ , Yield Strength :215 N/m?
- Elongation : 14% , Hardness : 88 HV 5

Can be supported
Wall and Obstacle

Fig. 4. Configuration of function of active outrigger.

Fig. 5. Configuration of straightly foldable structure,

J. Korean Soc. Saf., Vol. 36, No. 5, 2021
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Table 7. Specifications for tested ladders

T Max.load Use height Weight Step = Outrigger
e (g  (m (k) (m) range

1. Portable ladder
without outriggers

200 200~350 15 45x10 -

2. General outrigger 200

portable ladder 200~350 16 45x10 35° 70°

3. Active platform 200

ladder 200~350 20 45x10 20°~140°

2% The material of the three ladders is the same (A6063S-T5)

Table 8. Testing configuration

Horizontal load

Weight installation

Load tester
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Table 9. Stability against side loads

Stability
Type Side load (Ratio of measured load and

standard load)

1. Portable ladder Standard load Pass
without outriggers = Querturn load 327N (1.09)

2. General outrigger Standard load Pass
portable ladder Overturn load 473N (1.58)

3. Active platform Standard load Pass
ladder Overturn load 879N (2.93)
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