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A study on characteristics of accidents involving

horse scaffolds at construction sites
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Abstract

Many fatal and non—fatal injuries occurred as a result of unexpected falls from horse scaffolds during
structural or finishing works such as painting, plastering, or plumbing. Therefore, this study is to

improve safety standards for horse scaffolds used mostly in the interior finishing works.

But hazard

elements for the horse scaffolds has not been specifically identified. This study has analyzed the

accidents of horse scaffolds to prevent construction accidents and the characteristics of a serious
accidents related the horse scaffolds. It was suggested a safety management plan and a group of
accidents characteristics. The results of this study are expected to be utilized as basic data for prviding
a reference related to the horse scaffolds and to be unified the regulations associated with the horse

scaffolds.
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[Figure 1] The present status of accident
occurrence relative to horse scaffolds
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<Table 1> The present status of construction
industry accidents relative to horse scaffolds

T 3% 12004/2005|2006|2007|2008(2009(2010|2011|2012|2013

04 |22,782|23,349|23,600

Construction| 19,232 16,248|18,300{19,385(20,835|20,998 | 22,5 7
(1009%)|(100%)|(100%)|(100%)

0,
injuries |(100%)|(100%)|(100%)|(100%)|(100%)|(100%)| (10

Horse
scaffold
injuries

196 | 156 | 155 | 182 | 237 | 247 | 313 | 341 | 348 | 348
(1.0%) | (1.0%) | (0.8%) | (0.9%) | (1.1%) | (1.2%) | (1.4%) | (1.5%) | (1.5%) | (1.5%)
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<Table 2> The present accident status on horse
scaffolds by occurrence type

excessl
classifica . . fits —ve
K fall t hit . . t total
—tion a e ! objects |behavio ete o
-
iniuries 1,695 499 85 48 45 151 2,523
) T 1(67.2%) | (19.8%) | (3.4%) | (1.9%) | (1.8%) | (6.0%) |(100.0%)
doaths |13 - - - - 2 15
S 1(73.3%) | 0.0%) | 0.0%) | (0.0%) | (0.0%) | (0.0%) |(100.0%)
average
lost 252.5 167.9 | 140.7 | 197.0 | 187.4 | 314.8 | 2335
work [(108.1%)| (71.9%) | (60.3%) | (84.4%) | (80.3%) |(134.8%)|(100.0%)
days
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<Table 3> The present accident status on horse
scaffolds by construction scale

less 300 - .. | more
classificati| than | million 2 bl_HlOl’l 12 b_llhon than |category| total
—on 300 = iR iR 50 |disabled
million |2 billion|!2 Piliony®0 billion) 175

1,099 | 755 329 138 148 54 2,523

IURIES 1 (43.6%)[(39.9%)|(13.0%)| (5.5%) | (5.9%) | (2.1%) |(100.0%)

6 1 1 2 5 - 15

deaths 146 0| (6.7%) | (6.7%) |(13.3%)|(33.3%)| (0.0%) [(100.0%)

average
lost work
days

223.3 | 183.0 | 211.7 | 342.7 | 540.6 | 158.5 | 233.5
(95.7%) ((78.4%)((90.6%) [(146.8%)|(231.5%)|(67.9%) |(100.0%)

3.2.3 At T4

A S A Al A3RS <Table 4>ellA &
HHEH, ARt} APgRR= AF-SAbIA 242 1,696
(67.2%), 979 (60.0%) = 7V @3kom ot =&
A= ZAR|FAA] 312 AaiAr}t whaiste] 3
o 224U 501.6Y9(23.5%) 2 WA AS Bt
TREAAg 2330 Blg] 2vl o) A Ak

<Table 4> The present accident status on horse
scaffolds by construction types

construct|
... [|architectur| road . etc  |ionmachi
classificat: machin
—ion —al |construct] —er construct| —nery | total
construction] —ion Y —ion |managem|
—ent
1696 2 31 792 2 2,523
IUTES 6729 | 019 | (1L2%) | (31.4%) | (0.1%) | (100.0%)
deaths 9 - 1 5 - 15
CAnS N 60.0%) | 0.0%) | 6.7%) | (33.3%) | (0.0%) |(100.0%)
ovcese | 2262 | 4207 | 5016 | 2287 | 124 | 2335
e | 969%) |(1,8402|2148%)| (97.9%) | (53.1%) | (100.0%)
3.2.4 271718

227170 WA AlF] §3-S <Table 5>¢ll4] 2
HEw, 257)710] 1€ wlulelA 1,865 (73.9%),
IR ~3702 outelld 38278 (15.1%) 0= Ao
AA AsiARe] oF 90%7F 571%ke] 30 Rkl v
S ARAeAA AL S & 5 Utk Wk,
A LRENDFE 257)300] 71 ol SHd
A2 AE AU A7 A EA dERda 9
omn 53] &7I3to] 371E~670Y Rkl AgApt
AelE AANE Aol Bt LEELILTF7F 400.6
2 AA WA ASRE F FEEALS vle) oF
L7v] A Ve 9SS 4 3l

<Table 5> The present accident status on horse
scaffolds by working periods

6
less 1 year
v 1-3 | 3—6 |months 3-10
dlassification| ~ than _ - total
1 month months | months | vear 3 vears| Years

1,865 382 145 67 48 16 2,523

US| (73 996) | (15.1%) | G.79%) | 2.79%) | (1.99%) | 0.6%) [(100.0%)
11 - 3 1 - - 15
deaths
(73.3%) | (0.0%) |(20.0%)| 6.7%) | 0.0%) | 0.0%) |(100.09%)
AVErase | o003 | 2061 | 4006 | 3109 | 2815 | 214.8 | 2335
lost work

(95.2%) | (88.2%) |(171.6%)|(133.2%)|(120.1%)| (92.0%) |(100.0%)

days
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<Table 6> The present accident status on horse
scaffolds by worker's age

less more |categor
classificati| than |30—40[{40—50{50—60{60—70| than | —y total
—on 30 | years | years | years | years | 70 |disable Z
years vears | —d

25 220 | 709 | 1,095 | 441 30 3 2,523

injuries | 1 0000 (8.79) 28,19 |3.4%)|17.5%)| (1.29%) | 0.1%) |00

- 2 4 5 4 - - 15

deaths | 09 |(13.3%)|(26.79)|(33.3%)|(26.7%)| 0.0%) | 0.0%) |00

average
lost work
davs

187.3 | 2560 | 2336 | 2116 | 2695 | 39L7 | 69 | 2335
(80.29 |(109.69 |(100.0%)| (90.6%) |(115.49% |(167.7%0)| (29.5%) |(100.0%)

3.2.6 34&E

5738 WA As S <Table 7>ollA A
BE, FAE 50~70%1)9 3 70~90%u| e kel A
247 607 (24.1%), 63878 (25.3%) 0.2 71 Al A}
7F w@skk ApdRE Al 34E 50~70%v7 R 70~
90%v|RE 7 A2 478 (26.7%) % 7P B2 A
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<Table 7> The present accident status on horse
scaffolds by working process

) | s catego
classificati 10-3|30—5|50—7 709 ACOC| -1y
—on | 0109 | "0% | 0% | 0% | 0% | disab ot
—e

120 | 283 | 462 | 607 | 638 | 221 | 59 | 133 | 252
(4.8%)|(11.2%)|(18.3%) | (24.190)| (25.3%)| (8.8 %) | (2.3%) | (5.3%) | 10007
1 1 4 4 4 1 - - 15

injuries

deaths ¢ 2e0)|(6.79 |26.7| 2679 (267 (6.7 (0.0%)| 0.0% [ A
la"fl;;gfk 295 | 2108 | 2115 | 2234 | 2468 | 1823 | 2178 | 2009 | 197
o8 dav:’ (10697 (9039 | (116378 (95.799 | (10579 (72,199 | 93,399 | G0.0% | 10007

ACOCx : After Completion Of Construction

b FgE 50% o5l AztelAl whA 2]
AR7IET AR BE w5 F HoR sk
Agstes AT o7t vk

3.2.7 A5E
AR} ASHE dulA Asl| d3S <Table 8>9
A AT HEH, G TEARRES] Asl|7E 814 (32.3%)
2 P8¢ wght ggowE wid 3744(14.8%),
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2 A% EENA Ve SAREE Al ol whayst
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<Table 8> The present accident status on horse
scaffolds by occupation types

wood

g - bl i| etc

classificat|{simple plaster{workin| paint SO jeEpen)| @

o _ —ry | —ng |skilled| etc | total
ion | labor | labor lab%r labor labor | 1abor | labor

814 | 374 | 312 | 190 | 139 | 134 | 231 | 329 | 2523
(32.3%)|(14.87%)|(12.4%)| (7.5%) | (5.5%) | (5.3%) | (9.2%) |(13.0%)|(1000%)

4 - 1 3 - - 4 3 15
(26.7%0)| (0.0%) |(26.7%)|(20.0%)| (0.0%) | (0.0%) |(26.7%)|(20.0%)| (10007

injuries

deaths

average
lost work
davs

2205 | 1775 | 1846 | 3216 | 1499 | 161.3 | 4140 | 2406 | 2335
(98.3%)|(76.0%)|(79.1%) | (137799 | (64.2%)| (69.1%) | 177.3% | 10307 | 1000%
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<Table 9> The specific groups of main accident
occurrence on horse scaffolds

classification

occurrence frequency
(total : 2,523 persons)

lost work days
(total average :
233.5days)

construction
scale

less than 300 million won
(1,099 persons ;
43.6%)

more than 50 billion won
(540.6 days : 231.5%)

construction

architectual construction
(1,696 persons ;

machinery

kinds 67.2%) (501.6 days : 214.8%)
working less than 1 month 3~6months
period (1,865persons ; 73.9%) (400.6days ; 171.6%)
vears 50~60years more than 70 years
’ (1,095persons ; 43.4%) (397.1days ; 167.7%)
70~90% 30~50%

process ratio

(638persons ; 25.3%)

(271.5days ; 116.3%)

simple labor, plaster

machine - electric,

oceupation labor, and woodworking | plumbing, reinforced bar
types .
labor and paint labor
occurrence fall fall
type (1,695 persons ; 67.2%) (252.5days ; 108.1%)
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<Table 10> The serious accidents related horse

scaffolds
injury | injury .
No month |contents material -
| and | (person tvpe
year s) P
The victim fell to the ground on
1 1200404 fall |alumnium| stepping the second step of horse
' (1) | (ladder) scaffolding (A—shaped ladder) to
assemble the panel. (fall height : 5m)
The victim fell to the concrete floor
fall |aumnium| on welding the pipe on the horse
2 12005.05
(1) | (papering) scaffolding.
(fall height : 1.12m)
The victim fell to the concrete floor
wood . .
3 12005.09 fall (field on going up the horse scaffolding to
' (1) . fill the window frame.(fall height :
making) -
0.5m)
The victim fell to the ground on
fall |aluminium| puttying the circular column on the
4 12005.10
(1) | (papering) horse scaffolding
(fall height : 7.0m)
.. The victim fell to the concrete floor
N fall |aluminium .
5 12007.06 ¢ ing) on plastering the concrete
surface (fall height : 0.5m)
fall | aluminium The victim fell to the ground on
6 |2007.08 1) | (apering handling  concrete surface over
Pape 0.8m tall scaffolding.
The victim fell on the concrete
wood | surface to install a wall forms over
2008.04| fall . .
7 008.0 (i) (field 0.6m tall scaffolding on the road
’ making) passage culvert extension
construction site.
200812 fall |dmiium The victim fell to the ground gjder
8 1) | (apering 5.6m of the ground floor on fixing
’ b the air pipe on the horse scaffold.
2008.12] fall | duminium The victim fell‘ whil.e trying to
9 . remove the molding with a hammer
. (1) | (papering)
over the horse scaffold.
4 The victim fell to the ground floor
2009.08| fall W?)O on insulting the sprinklers over the
10 (field
. (1) making) horse scaffold.
N (fall height : 6.5m)
The victim fell to the concrete
1 2010.04| fall - surface on sandpapering ceiling over
. (1) the horse scaffold.
(fall height : about 1.1m)
i 1li h f E h
2010.06] fall |aluminium On installing the rooA Fruss on the
12 . |horse scafflod, The victim fell to the
. (1) | (papering)
concrete surface
steel On assembling AL—forms on the
. 12010.07| fall horse scaffold. The victim fell to the
13 (ready—
. (1) gound surface
made) .
(horse height : 60cm)
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injury | injury :
terial
month |corterts| ™ .
No. ol | fziso . & details
year | —ns) ype
el | alrinium On welding steel structure on the horse
14 | 2010.10 M ( o scaffold in the plant, The victim fell to the
Papery ground surface (fall height : 5m)
al wood | On painting the canopy surface on the horse
15 | 201010 M (field  |scaffold, The victim fell to the ground surface.
eking) (fall height : 7m)
al On doing the cell finishing work in the dining
16 | 2010.12 M - room using the horse scaffold, The victim fell
to the bottom surface by the wrong step.
On reinforcing the wood of a central part of
17| oonoe fall aluminium | the ceiling on the horse scafflod. The victim
' (1 | (papering) | fell to the bottom surface. (horse scaffold
height : 0.75m)
As soon as the victim was fixing the roof
18| 201105 fall | aluminium |sandwish panel, the horse scaffold tripped and
@ | (papering) the victim fell to the bottom surface.
(the height ot horse scaffold : 0.6m)
On exporting the construction wastes over the
191 201108 fall | aluminium | horse scaffold by using the ladder equipment,
@ | (papering) The victim fell to the goound surface.
(fall height : 23m)
el | aluminim The victim fell while working on a horse
20 | 2013.02. M | Gepering scaffold for installing sprinklers.
pape (the height ot horse scaffold : 1m)
On handling the concrete surface in an
o1 | o131 fall alumum apartment construction site, The victim fell to
(1 | (papering) the safety net
(the height ot horse scaffold : 1m)
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[Figure 2] The working process of fatal accident
on horse scaffolds

A dellx] 5710]
HISE AEion teos |

Al 21 & waEA 5
"o B

wstel 1 B

F-lE 2o,
iy
(2) A Zgkie] & ] ARgs0]

AFgAEZE dgsE A o] il Zap dto] AR
olF AR, ol [Figure S]F’Jr 2ol A&7y -
gt wAe] dazol= Ot 60cm~1m ©]3he]
& FoloflA A 5 }UHH?S]V} gslal, o] o

25~40cm Afolell s}
010131 %1,1-?,‘: lO~16cm 2—]_1;_/] H]—_\,L]—:-E-_E xﬂxl—g

A% U ORekd, AFA 5 w0

o

x]—?jul_q__q :h’;o s/R=RTE

U]—]j]ﬁ](.‘:l]ﬁ Z]—xﬂx]— ol ol—Eu]E_ 7] E)E /‘]‘9‘0}
3 Qgiek[5
140
g ® 133
\E-{ 120
Ei 110
E 100 &
H ® s
3 o P
. PR
? 70 L J '
E 60 A & e '—gé—sv'sr
- 50
40

5 10 15 20 25 30 35 40 a5

The width of the working platform(cm)

[Figure 3] The height and width of horse
scaffolds associated with fatal accident

(3) A Aaare] Z oju] Bojq) ol
[Figure 415} 2] 2l Alahe] Zoj me ol
AG= oIF w8 wH 219 AYRle 3 77
4m o] o) okdlz WolRes o 5 vk o]
A AR A FAR] e WE A7 sl
A 9 weh Zen W, TRl o) 54 Fv]
Ak Sl A skl st 34
Ui Agueron wole et ws] 1
Folck. wat, 21719) A3 F 37 ol Tt A
BB A3 WA S F FHE 9a "olw
A A} el sae walAle] AR gt 2

greto] LRIAZE oA Aalzh s3It (6]

I rlo

0£§9r

o



J. Korea Saf. Manag. Sci. Vol. 18 No. 1 March 2016
http://dx.doi.org/10.12812/ksms.2016.18.1.17

ISSN 1229-6783(Print) 23
ISSN 2288-1484 (Online)

2500

2000

uuuuuu

1000

@ 700 @ 700
\J @50 d
133 7 62
0 Y Q120 850 @ 0® o
75 66 60 60
30
The width of the working platform(cm)

[Figure 4] The fall height and scaffolds width on
horse scaffolds
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