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SE 9 9 1 49
@) |@as| 255 | 195% | 603 | 365% | 601 | 364%
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G 22) 33 S HAE 38 s dit

HIA 2 etHAIEdE EA7|&E
= (1) = S| §£lig a%xflsﬂ = =~
'c','.l_g_ a8 X||:| °|_le X|:| EE'I X||:|
= (2 3) 4)
X Mpay | 2 | SH | 2d | gHH | 24 | S|
8% | @ | 88 | 3 | 88 | @)
(MPa) (MPa)) (MPa))
=AM 81.3 38.2% 85.5 40.1% 86.7 40.7%
S| 2 . L/0 . 170 . .17
E)) 213
ST (f,=355)
_sr| g Eﬂ ’ 73.5 34.5% 77.8 36.5% 83.7 39.3%
('53 —|)
BAY 129
¥ 9 : .89 ) 23.09
(?_US%EE.) (£=215) 28.0 21.7% 294 22.8% 29.7 %
2 A 165
O -
" 121.1 49 119. 2.59 120.2 72.8%
zea) (£,=275) 73.4% 9.7 72.5% 0 0
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8 MIDAS/Civil
| e Sl Back . > | post-pRoCESSOR

o5 By BERM STRESS

ToP g COMBINED (Max)

T 2.316712+02
Front 1286058402
1.4753%402
1.054732+02
£.34065240L
2.13403e401
0.000002+00
-€.2T81 82401
-1.04858e402
-1.46924e402
-1.36850e402
-2.310562402

SCALEFACTOR=
1.8353E40L

STz 7| EBHS (DAl

T

MIN: T4

FILE:

UHIT: N/mm®

DATE: 10/28/2023
"VIEW-DIRECTION

MIDAS/Civil
Back . |  P0ST-PROCESSOR

A0 e BERM STRESS
TP G COMBINED (Max)
N B 1.954372402
Front 1.55502e402
1.155¢7e402

i Base

7.563262+01
3.569802401
0.000002+00
-4.417132400
-5.410582+0L
-1.240412402
-1.€35752402
-2.038102402
-2.438442402
SCALEFACTOR=
1.8145E401

ST 7| EHE (1AL

MAX :

MIN :

FILE:

TNIT: N/mm®

DATE: 10/28/2023
'VIEW-DIRECTION

Gl

[T7 57] 2T 230 W P7gA| AP IE 2l ot FA 89 sy 2t
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- MIDAS/Civil
| Base g Back EOST-FROCESSOR
J BEAM STRESS
COMBINED (4ax)

2.482602402
2.03031e402
1573022402
1.12573e+02
6.73435e40L
0.000002+00
-2.31149&+0L
-6.53442e40L
-1.13573e402
-1.58803e+02
-2.04032¢402
-2.49261e402
SCALEFACTOR=
1.8324E40L

STz 7|

EoHE (DAL
MAX :
MIN :
FILE:
TNIT: N/mm®

DATE: 10/28/2023
'VIEW-DIRECTION

S

2

b
MIDAS/Civil
|5t Base Sl Back .~ ECST-FROCESSOR
Ay 3 BERM STRESS
i10p @ [ commenidax)
TN 2.05611e402
Front L.g5l85es02

1.24758=402
5.43308240L
4.3903%2+01
0.000008+00
-3.£9499240L
~7.78788=40L
~1.178042402
-1.52231=402
-1.88657=+02
-2.33038e402
SCALEFACTOR=

1.7977E+0L

sI: 7| ESHE (AL

MRX @ 9

MIN @ 1€

FILE:

THIT: N/mm®
DATE: 10/28/2023

4 B moasicit

[(19 58] 3] 220 e PR AEPA7IE 2A ot B4 89 34 2
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MIDAS/Civil
Back .~ POST-PROCESSCR

o4 BEAM STRESS

TOP ! g COMBINED (Max)

T 2.50752e402
T 2.05053e402
i 1.59355e402
1.13656e+02
T 6.79574e401
T 0.000002400
2.34355e+0L
6.913052+01
1.148372402

= -1.60536e+02
-2.062342402
-2.51833e402
SCALEFACTORS
1.B063E+0L

sT: 7| EBHS(LAL

¥R : 8

I : 72

FILE:

THIT: N/m

DATE: 10/20/2023
'VIEW-DIRECTION

4 B mipas/ciil b

MIDAS/Civil
Back . BOST-PROCESSOR

AP BEAM STRESS
TOP g COMBINED {Max)
2.08971e+02
1.643922402
1.218142402
7.82351=+0L
3.68588240L
0,00000=+00
4.85003e+0L

9.10789=+0L
1.33657e+02
1782382402
-2.188142402

-2.613938402

SCALEFACTOR=
1.7820E401

ST: 7|EOHE (LAl

ME 8

MIH : 160

FILE:

UNIT: N/mmt

DRIE: 10/28/2023
VIEW-DIRECTION

209,258

(b) =XE5IE St

[2d 59] 3 270 e P2AA ASPIE IA) 2Rt 74 88 3fy 2t
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1 ase - Wit

. . MIDAS/Civil
Back . * POST-PROCESSOR
I BEAM STRESS
COMBINED {ax)
2.478428401
1.67138e400
1.46556e+01
£.58134400
4.52704e+00
0.0600002+00
-5.60157e400
-1.06659401
-1.57302401
207845400
-2.58588e40L
-3.08231es01

SCALEFACTOR=
1.4311E402

4 B mioas/cil

. N
|5 Base i@ B

Fu MIDAS/Civil
Back .~ BOST-FROCESSOR
BERM STRESS
COMBINED (Max)
4.42575e40L
3.022662401
1.61956240
0.000002+00
-1.15662¢40L
-2.583722 401
-3.99281e+01
-5.38580240L
6788882401
-5.202082401
-9.605182+0L
-1.10083e402

SCALEFACTOR=
2.3820E400

FILE:
THIT: N/mm®

DATE: 10/28/2023
RECTION
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I

J
e

oA |

= MIDAS/Civil
| Bese Back .~ POST-EROCESSOR
EERY STRESS

TOP § COMBINED (Max)

ST 3.97527240L
Front 2.96535e40L
1.951432401
9.375032400
0.00000e+00
-1.08034s+0L

-2.10427240L
-3.1181840L
-4.132122400
-5, 14604401
-5.1589¢2401
~7.173892401

SCALEFACTOR=
€.1309E40L

OB woscw [ ] ] - ] v

o =
3 MIDAS/Civil
H Bese s Back . * | ECST-PROCESSOR
#31N a BEAM STRESS
ORI @ | COMBINED ax)
ST % 1.2L0032+02
Fnyllll 1.00210e+02

7.93272e40L
5.84446e401
3.7561%e401
1.66793e40L
0.00000e+00
-2.5080=+40L
-4.59€872+40L
-6.62513e40L
-8.77340=40L
~1.08617e402

SCALEFACTOR=
1.9055E+0L
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MIDAS/Civil

1 Base [N ES Back ' |  pOST-PROCESSOR

s
COMBINED (Max)
2.29850e401
L.589%€le+01
8.80726e+00
0.00000e+00
—5.37048e+00
~1.24584e401
~1.95482e+01
-2,663712+01
-3.37260e+01
~4.08148e+01
-4.78037e+01
-5.499262+01

SCALEFACTOR=
14.5254E401

DATE: 10/28/2023
“VIEW-DIRECTION

He-01483

L

MIDAS/Civil
B e ElR “Back 20ST-PROCESSOR
f BEAM STRESS
COMBINED (Max)
1.655882401
3.23877e+01
Le17éTe40L
0.000002400
-1.020552401
-2.435€6e+01
-3.858T7e401
-5.27T888401
—€.€96982+01
-2, 11608401
-5.535208401
-1.09543e+02

SCALEFACTOR=
2.3584E+01
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Hi ase Sl

MIDAS/Civil
POST-PROCESSOR

Rl BEAM STRESS
‘COMBINED (Max)
4.25300e401
3.26062e400
2.34483e401
1.350752401
0.00000e+00
5. 17420400
~1.47150e40L
-2.425552401
-3.3796Te40L
-4.33376=401
-5.28784e401
-6.24192e+01

SCALEFACTOR=
3.2272E40L

THIT: N/mm?
DATE: 10/28/2023
VIEW-DIRECTION

N

| Base

MIDRS/Civil
EGST-FROCESSOR

A BERM STRESS

COMBINED (Max)
5.005728401
3.46240e+01
181809401
0.000002400
-1.18755240L
-2.71087240L
-1.2541 82400
~5.79751=401
-7.34082e+401
-6.36414e40L
-1.042752402
-1.19708e+02

SCALEFACTOR=
1.8TE3E+0L

o S
MRX : 26

MIN ;178

FILE:

UNIT: N/mm®

DATE: 10/28/2023
" VIEN-DIRECTION

f

had

4 X ﬂr;;lmnrsm i

141



MIDRS/C1vil
EOST-FROCESSOR

BEMM STRESS

i Base

COMBINED (Max)
2.329752+01
L.618582+01
9.074062+00
0.000008+00

-5, 14541400
-1.22€11e401
-1.837282+01
-2.64846=401
-3.358642+01
-4.07081=+01
-4.781982401
-5.493162+01

SCALEFACTOR=
4.4334E401

4 B mipas/ciit b

. =y o MIDAS/Civil
| Base i | Back " FOST-FROCESSOR
" BERM STRESS
COMBINED (Max)
4.70570e+01
5.273132401
1.852552+01
000002400
-L.00060e+01
-2,42718e+01
~3.95375e401
-5.280332+01
~£.70512401
-2.133482401
-4.56006e+01
~1.08368=+02

SCALEFACTOR=
2.3465E401

VIEW-DIRECTION

i
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I

0o
bal

J
e

oA |

MIDAS/Civil
EOST-PROCESSOR
 BEAM STRESS
COMBINED (Max)
3.223802401

o B CREELSIE
1.48196840L
€.25982400
0.,000002+400

-5.4358040L
~€.30177e+0L

SCALEFACTOR=
3.1289E401

CB: A

Mx ;I
NIV

FILE:

UNIT: N/mmt

IAIE: 10/26/2023
" VIER-DIRECTION

MIDAS/Civil
E0ST-PROCESSOR

. HEMTIESS .
COMBINED (Max)
1.36926240L
2.873252401
1.389242400
0.00000e+00
-1.58077240L
3.08078e401
4.570752401
-6.08079840L
-7.55080e+01
+-5.0408 12401
-1.053088402

-1.20208e402

SCALEFACTOR=
1.BE43E40L

@: S5

X : 174
MIN : 178

FILE:

TNIT: N/mme

DRTE: 10/28/2023
VIER-DIRECTION

¢ [ mipasscvi
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Abstract

A Study on ways to expand field applicability of
working platforns dedicated to elevator installation.

Objectives :

This study investigated the effectiveness of elevator-specific
workstations being developed and distributed in terms of safety,
workability, and field applicability to prevent elevator worker fall
accidents that occur along with the rapid growth of the elevator
industry, and investigated the effectiveness of elevator workstations in
high-rise buildings and various structural types. In order to
preemptively respond to the prevention of elevator worker fall
accidents that may occur in buildings, the goal was to present an
expandable elevator working platform design that can be expanded to
include elevators exceeding 15 passengers, penetrating (view-type)
elevators, and steel and steel concrete structure types. . The content
of the study was to investigate the problems of elevator-related
industrial accidents, the main causes of serious accidents involving
elevator workers, and problems with related laws through prior research
and literature research. Next, surveys were conducted on elevator
manufacturers, installation companies, etc. An on-site visit survey was
conducted to collect opinions on the effectiveness of the working

platform being distributed, points for improvement, and the direction of
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development of the expandable elevator working platform.

Based on the research content, we prepared a design plan for an
expandable elevator working platform, which is the final goal of this
study, and conducted a structural safety review to determine whether
it complies with current laws and regulations and develop an actual
working platform in the future. We also held an expert advisory
meeting to determine the content of the research conducted. The
appropriateness of the method and results were reviewed. The results

of this study are summarized by item as follows.
Results :

O In previous studies, it was agreed that elevator—related work is
high-risk work and that there is a high possibility of it being linked
to a serious disaster in the event of an accident, and with the
comprehensive revision of the Elevator Safety Management Act in
2018, safety certification and safety inspection were transferred to
the Ministry of Trade, Industry and Energy and the Ministry of Public
Administration and Security, respectively. Significant improvements
have been made to the system, such as integrating the previously dual
functions into the jurisdiction of the Ministry of Public Administration
and Security, but the ministries in charge of safety management for
elevator use and installation are still dualized into the Ministry of
Public Administration and Security and the Ministry of Employment
and Labor, so a systematic safety management system has been
established to prevent elevator worker accidents. It is pointed out that

this is a problem for effective prevention.
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O In the analysis of disaster cases, over the past five years, there
have been 140 accident victims and 35 accidental deaths among
elevator workers, showing that this is a high-risk job with a very high
possibility of an accident leading to a fatal accident (25% fatal
accident linkage rate). When classified by type, installation work
accounted for the highest proportion of accidents with 13 deaths, and
when classified by type of occurrence, fall accidents occurred with 18
deaths, showing that the proportion of accidents caused by work at
heights was high. The main cause of the accident was found to be a
small elevator installation company, which resulted in a lack of
systematic management of safety awareness and safety management.
In particular, it was found that there was a lack of specialized safety
facilities that could improve the working environment inside the

elevator, where fall accidents are concentrated.

O In the structural safety review, the scope of application of the
elevator working platform, which has been developed and distributed to
prevent falling accidents during work inside and on the top of the
hoistway with a hoistway depth of 2,500 mm or less, targets passenger
elevators without machine rooms (MRBL Type) with a capacity of 15
passengers or less. An extended type that extends the hoistway depth
to 3,200mm and can accommodate wall joints in reinforced concrete
structures, an extended type that can accommodate more than 15
passengers, a through-type type that cannot install wall joints because
the hoistway entrance is installed on both sides, and a type that cannot
install wall joints like the through-type. It was divided into three types,
including prospective. In addition, in the case of working platform

exclusively for through—type and observation—-type elevators where wall
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joints cannot be installed, consideration should be given to the
development of a separate fixing (support) device that can support the
steel pipe scaffolding extending from the horizontal member on the
other side of the entrance to the hoistway where the vertical member
is installed. A structural safety review was conducted by dividing the

conditions into fixed end, hinge, and roller.

O This study only conducts a safety review using a structural
analysis program, and it has been reviewed that it is possible to
expand the horizontal member up to 3,200mm and apply a penetrating
(view—type) working platform. However, during actual development for
field application, not only structural analysis but also actual Since
verification procedures related to safe use, such as model production
and structural testing, are required, it is impossible to determine
whether safety is secured when applied in the field solely based on the

results of using a general-purpose structural analysis program.

O Regarding the review of related laws, there are the ‘Scaffolding
and Safety Facility Design Standards’ of the Ministry of Land,
Infrastructure and Transport and the ‘Voluntary Safety Notice for
Protective Devices’ of the Ministry of Employment and Labor. It is a
national construction standard that is widely applied for the design of
work platforms, safety facilities, formwork, and earth retaining
reinforcement that must be installed, and the 'Autonomous Safety
Notice for Protective Devices' is a national construction standard that
is applied for the safe use of hazardous and dangerous machines and
instruments. It is a safety certification standard that sets the safety

standards and testing methods for protective devices. Among them,
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the regulations on brackets for elevators in the 'Voluntary Safety
Notice for Protective Devices' are newly established provisions along
with the development of working platform exclusively for elevators, and
in order to receive financial support for the corporation's high-risk work
safety facility improvement project, products that have obtained the
corresponding certification must be used. Therefore, the currently
distributed working platform exclusively for elevators with a seating
capacity of 15 or less meet both the standards of the Ministry of Land,
Infrastructure and Transport and the standards of the Ministry of
Employment and Labor. However, if an expandable elevator working
platform with a seating capacity exceeding 15 seats is developed, the
length of the horizontal member specified in the 'Voluntary Safety
Notice for Protective Devices' will be exceeded. Alternatively, it must
be applied to structures where it is difficult to install wall joints, which

may result in exclusion from financial support.

O According to expert advice, in order to preemptively prevent
elevator worker fall accidents, it is necessary to develop expandable
elevator workstations (exceeding 15 people, penetrating type, viewing
type, etc.), which are increasingly being installed recently, and to
prevent the use of elevator installation companies with poor safety
management. He said that financial support is important for expansion.
Things to consider when developing the elevator working platform and
the improvement of the currently distributed elevator working platform
include improving the transportability of the working platform (lightening
it), preparing a fixing method for the horizontal material to compensate
for deflection before installing the wall joint, and the level difference

between the elevator entrance and the opposite side when installing
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the horizontal support. It was said that it was necessary to develop a

device that could correct.

Conclusion :

O The research results derived from this study can be used as
review data when improving domestic elevator work-related laws and
systems and selecting financial support items for high-risk fatal

accident improvement projects.

O By utilizing the improvement plan for the elevator—specific working
platform developed to reflect the characteristics and environment of
elevator work and the development of the expandable elevator working
platform, it will be possible to use it as an effective measure to

fundamentally prevent elevator worker accidents.

O The results of the structural safety review of the elevator working
platform can be used to plan actual structural experiments, select
prototype production methods, and field tests when developing an

expandable elevator working platform for field application.

O It can be used as reference material when conducting similar
research, such as the development of new safety technologies, and is
expected to greatly contribute to the shared growth of small and
medium-sized companies and revitalization of the private market

through free granting of related patented technologies.

Key words :

Safety, Fall accident, Elevators, Working platform, System scaffolding.
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