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Abstract

According to the statistics, occupational fatal injuries by mobile cranes were about 12 per year in
whole industrial. Mobile cranes are widely used in various parts of industries to improve the efficiency
of the work. However considerable number of fatal injuries happen each year during the operation of
the machines. In this study, the current regulations to be adequate in industrial site have to be renew
in order to prevent the fatal injuries by mobile cranes.

Fatal injury analyses were conducted with several accident cases by the mobile cranes. For each

accident, the causes of the injuries were examined and proper safety measures were proposed.
In this study, the mobile crane showed a high fatality rate in industrial accidents and no detailed cause
analysis of fatal accidents was conducted in terms of unsafe acts or conditions. This study proposed a
revision of the standard guideline as an accident prevention measures through in—depth analysis of fatal
accidents.

First, among the mainly five machines caused the accidents, mobile crane was higher for the second
showed 0.6% for number of fatalities compared to number of mobil cranes and for the third showed
11% for number of fatalities compared to number of injuries. Second, main cause of cognitive
engineering agenda was visibility, responsibility, affordance. As the measures to prevent accidents
before starting operation, alternative revision for the fool proof including visibility, responsibility,
affordance etc. for the fool proof measures was proposed. Third, alternative revision as cognitive
accident prevention for the fail safe measures was proposed.

Key words : mobile crane, human error, visibility, compatibility, fool proof, fail safe.
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[Figure 1] Procedure of human error analysis
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<Table 1> Proposed revision of standard on
article 20.

In force

Proposed revision

Article 20
(restriction on entrance,
etc)

An employer shall prohibit
strangers, not workers
from entering by installing
stockade at each work or
workplace: Provided that it
shall be otherwise in
cases where safety
support or safety block
should
be used to bear the load
from arm, etc movement
for repair or checkup at a
place under subparagraphs
2 and 7.

1. ~ 6. (omission)

7. A place on bottom of
fork - bucket - arm or their
supporting cargo of
unloading and transporting
machinery of vehicle type
and aerial work platform
of fork lift - platform
truck - cargo truck,
etc (Hereinafter "Unloading
and transporting of
machinery of vehicle type,
etc): Provided that it shall
be otherwise in case of
the ones having a device
to prevent unexpected fall.
8. ~ 17. (omission)

Article 20
(restriction on entrance,
etc)

An employer shall prohibit
strangers, not workers
from entering by installing
stockade at each work or
workplace: Provided that
it shall be otherwise in
cases where safety
support or safety block
should
be used to bear the load
from arm, etc movement
for repair or checkup at a
place under subparagraphs
2 and 7.

1. ~ 6. (omission)

7. A place on bottom of
fork - bucket - arm or their
supporting cargo of
unloading and transporting
machinery of vehicle type
and aerial work platform
of fork lift - platform
truck - cargo truck,
etc(Hereinafter "Unloading
and transporting of mobile
crane machinery of
vehicle
type, etc) and mobile
crane : Provided that it
shall be otherwise in case
of the ones
having a device to prevent
unexpected fall.

8. ~ 17. (omission)
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<Table 2> Proposed revision of standard on
article 149-2.

(new establishment)

In force Proposed revision
Article 149—-2 Article 149-2
(omission) (omission)

(Prevention from Falling of
Work platform)

An employer shall take
necessary measures falling
under any of the following
subparagraphs to prevent a
work platform from falling

down or

tripping out of a mobile

crane carrier.
1. Work platform load shall
keep balance.

2. If it is deemed to cause
a work platform on board,
an employer shall take
measures to prevent a
work platform from falling
using a rope.

<Table 3> Proposed revision of standard on

article 89.
In force Proposed revision
Article 89 Article 89
(measures before starting (measures before starting
operation) operation)

DO~®@(omission)

(new establishment)

DO~@(omission)
Article 89—2 (prevention
measures) D The
employer shall ensure
visibility as a sign for the
visualization of ergonomic
risk with respect to the
risk of the work before
starting the machine
operation, and
responsibility after
operating machines for the
safety in accordance with
the concept of fool proof
measures.

@ Employers should make
measures of dual system,
error recovery, etc. by the
machinery for the safety in
accordance with the
concept of fail safe

measures.
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