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A Study on the Driving Pile Machine Actual Condition and
Improvement Plan of Safety Management for the Prevention of

Disaster Prevention

Chun hong Lim

Department of Safety Engineering, Graduate School of Industry

Pukyong National University

Abstract

A Study on the Driving Pile Machine Actual Condition and Improvement
Plan of Safety Management for the Prevention of Disaster Prevention.

Due to the rapid technological growth of the construction industry and the
development of many construction methods, work using construction machinery
has been rapidly increasing. The increase in the number of jobs using the
construction machine causes various effects such as improvement of the

productivity, shortening of the construction period, and cost reduction, while

= Vil -



large accidents caused by the construction machine are also increasing
proportionally.

First, 50% or more of 'very satisfied” and ’'average’ of the students who
have received education on the basis of whether or not they have completed
the training of the new students, and 50% Or more.

Second, it was found that the less career, the more negative the perception
of the new career education by the career

Third, more than 709 of the respondents answered ’'very agree’ and ’'yes’
with the help of on - site identification according to the presence of special
safety education, and more than 50% of them did not.

Fourth, the satisfaction of the field safety education according to the career
was mostly satisfied, and the effectiveness of the field safety education
according to the career was also considered to be more than usual.

Fifth, the satisfaction of the on - site safety education time was mostly
recognized as positive, and most of the education time was considered to be
appropriate within 30 minutes.

Sixth, the satisfaction of on = site safety management appeared to be mostly
negative, and the contents of dissatisfaction on site safety management were
mostly combined with safety facilities.

Finally, the biggest problem with human factors is that "the worker crashes
during work due to insufficient driving”, the work factor is "safety work

”n

procedure not in compliance”, the mechanical factor is ” High risk factors. In
order to solve these problems, workers should be given continuous education

to raise awareness of safety.

- viii -
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Table 2.1 Types and definition of disaster occurrencel[34]

Kinds Definition
fall Workers fall by high gravity, such as structures,
buildings, trees, scaffolds, and saris.
; If the stationary part is removed by centrifugal
Falling / : g . } )
roportiohal force, gravity or inertia force, or the article in the
prop facility is ejected to the worker
Evangelize Workers roll or fall on slopes, stairs, roads
) If the load, soil, structures, or scaffold fall down
Shrinkage . . .
entirely or the main part i1s destroyed
When the body is directly contacted with the
Electric junction of the electrical equipment and the live part,
shock current flows into the body and affects muscles,
breathing, and ventricles.
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Table 2.2 Features of the Pile Driver[35]

Kinds Definition

It is similar to a local earth drill, but with a
drill and a hammer, the hole is drilled and the

principle round file is dropped into the hammer and
inserted into the ground.
Usage Installation of earth wall

Drill the hole, insert the round steel pipe file,
order insert the steel rod, H beam, etc., and pour the
round steel pipe file after pouring the concrete.

Diesel hammer, Steam hammer, Drop hammer,

Type of hammer Vibro hammer

Weight of RAM 2.5 to 3.5 tons

Etc Use steel pipe pile, concrete pile, sheet pile
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Table 4.1 Pile Driver Operator questionnaire contents

Classification Contents Item Numbgr of
number questions
der 1 1
General LA
. age 2 2
Information e ;
Driving experience 3 3
Ownership of equipment 1 4
Age of equipment 2 5
Period of construction of equipment 3 6
Equipment Equipment input period 4 7
history State of equipment 5 8
managemen Presence of maintenance 6 9
t Reason for Maintenance 7 10
Regular inspection cycle 8 11
Recent maintenance history 9 12
Accident history 10 13
Newer education 1 14
Satisfaction with new education 2 15
Is safety education available 3 16
Satisfaction of safety education 4 17
Safety Saf — -
education . afety training on site 5 18
On-site safety education effectiveness 6 19
related : - - -
Satisfaction of education time 7 20
Appropriate training time 8 21
On-site safety management satisfaction 9 22
On-site safety management complaint 10 23
. Factors causing equipment disaster 1 24
Risk - :
Equipment disaster work factor 2 25
assessment - - ;
Equipment disaster mechanical factors 3 26
total 26
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Table 4.2 General characteristics of research subjects

Contents N %
man 150 100.0
gender
Woman S -
Less than 30 11 7.3
30s 35 23.3
age 40s 54 36.0
50s 45 30.0
More than 60 5 3.3
Less than 6 months 15 10.0
6 months or more, less 36 24.0
Drivi than 2 vyears
r1vl1ng More than 2 years, less A6 30.7
experience than 5 vears
5-10 years 33 22.0
More than 10 years 20 13.3
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Table 4.3 Equipment history management

Contents N %
Ownefrship possession 40 26.7
0
equipmdn® No—nonsense 110 73.3
Less than 6 months 11 7.3
Age of more than 6 month, 38 95 3
. Less than 2 years
equipment More than 2 years, 53 38 7
(BY date of less than 5 years '
issue) 5-10 years 36 24.0
More than 10 years % 4.7
Less than 6 months 16 10.7
Period of more than 6 month, 38 95.3
. Less than 1 years
construction More than 1 years, =9 9.3
.Of less than 3 years )
equipment 3-5 years 27 18.0
More than 5 years 10 6.7
Less than 1 months 14 9.3
. More than 1 month, less
Equipment than 3 months 32 21.3
input period More than 3 months a5 93 3
(Cu.rrent Less than 6 months '
site) 6 months to 1 year 45 30.0
More than 1 years 24 16.0
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Table 4.3 Equipment history management(continue)

Contents N %
Very good 31 20.7
good 77 51.3
eiffillt)emgflt usually 26 17.3
Not good 15 10.0
Not very good 1 7
Presence of have 115 76.7
maintenance none 35 23.3
Accidental damage 5 3.3
broken 18 12.0
Reason fog Detecting equipment
Maintenance . 18 12.0
failure
Daily maintenance 74 49.3
Less than 6 months 25 16.7
more than 6 month, 33 58 7
Regular Less than 1 years
inspection More than 1 years,
cycle less than 2 years 28 18.7
2-3 years 6 4.0
More than 3 years 3 2.0
Recent have 42 28.0
maintenance
history none 108 72.0
Accident have 21 14.0
history none 129 86.0
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Table 44 Whether or not a new student education is

completed
Contents N %
have 108 72.0
new
student none 42 28.0
educatipn total 150 100

Table 4.5 On-site identification assistance with or without new

student education

Strongly . Strongly
disagree Disagree usually  Agree agree total
7 7 32 25 37 108
Education
6.5% 6.5% 29.6% 23.1% 34.3% 100.0%
No 16 22 0 0 4 42
education 3819  524%  0.0%  0.0%  95%  100.0%
23 29 32 25 41 150
total

15.3% 19.3%  21.3% 16.7%  27.3% 100.0%

x?=81.599, df=4, p<.01
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Table 4.6 Helps to grasp on-site training of new students

according to their careers

Strongly s Strongly
disagrel Disagree usually Agree e total
Less than 6 4 2 6 3 0 15
months 26.7% 13.3% 40.0% 20.0% 0.0% 100.0%
O 16 i 6 4 36

6 months or
more, less
than 2 years

8.3% 44.4% 19.4% 16.7% 11.1%  100.0%

More than 2 10 6 9 4 17 46

years, less
than 5 years

21.7% 13.0% 19.6% 8.7% 37.0%  100.0%

5-10 years 4 0 8 8 13 33
12.1% 0.0% 24.2% 24.2% 39.4% 100.0%
More than 2 5 2 4 7 20
10 years 10.0% 25.0% 10.0% 20.0% 35.0% 100.0%
23 29 32 25 41 150
total

15.3% 19.3%  21.3% 16.7%  27.3% 100.0%

X2=42.252, df=16, p<.01
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Table 4.7 Special Safety Education

Contents N %
have 103 68.7
Special
Safety none 47 31.3
Education
total 150 100
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Table 4.8 Special safety education content with or without

education
Strongly ] Strongly
disagrel Disagree usually Agree w7 total
3 5 21 36 38 103
Education
2.9% 4.9% 20.4% 35.0% 36.9% 100.0%
7 25 9 2 4 47
No
education
14.9% 53.2% 19.1% 4.3% 8.5% 100.0%
10 30 30 38 42 150
total

6.7% 20.0%  20.0%  25.3%  28.0% 100.0%

x?=65.966, df=4, p<.01
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Table 4.9 Whether or not special education contents are helpful

depending on career

Strongly Strongly

disagree Disagree usually  Agree agree total

Less than 6 4 2 4 5 0 15
months 26.7% 13.3% 26.7% 33.3% 0.0% 100.0%

6 months or 2 12 7 10 5 36

more, less

than 2 years 5.6% 33.3% 19.4% 27.8% 13.9% 100.0%

More than 2 2 8 9 7 20 46
years, less

than 5 years 4.3% 17.4% 19.6% 15.2% 43.5% 100.0%

5-10 years i, 1 8 12 11 33
3.0% 3.0% 24.2% 36.4% 33.3%  100.0%

More than 1 7 2 4 6 20
10 years 5.0% 35.0% 10.0% 20.0% 30.0% 100.0%

total 10 30 30 38 42 150

6.7% 20.0%  20.0%  25.3%  28.0% 100.0%

x2=37.698, df=16, p<.01
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Table 4.10 Satisfaction of on-site safety education according to

career
Strongly . Strongly
disagred Disagree usually Agree o total
Less than 6 0 4 7 4 0 15
months 0.0% 26.7% 46.7% 26.7% 0.0% 100.0%
6 months or 0 8 15 8 5 36

more, less
than 2 years 0.0% 22.2% 41.7% 22.2% 13.9% 100.0%

More than 2 4 5 8 12 17 46
years, less

than 5 years 8.7% 10.9% 17.4% 26.1% 37.0% 100.0%

5-10 years 0 1 16 4 12 33
0.0% 3.0% 48.5% 12.1% 36.4%  100.0%

More than 0 3 6 6 5 20
10 years 0.0% 15.0% 30.0% 30.0% 25.0% 100.0%

4 21 52 34 39 150

total

2.7% 14.0% 34.7%  22.7%  26.0% 100.0%

X2=34.575, df=16, p<.01
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Table 4.11 Effective on—site safety education based on career

Strongly ! Strongly
disagrel Disagree usually Agree o total
Less than 6 0 4 7 4 0 15
months 0.0% 26.7% 46.7% 26.7% 0.0% 100.0%
6 months or 0 7 16 10 3 36

more, less
than 2 years 0.0% 19.4% 44.4% 27.8% 8.3% 100.0%

More than 2 2 4 17 8 15 46

years, less
than 5 years 4.3% 8.7% 37.0% 17.4% 32.6% 100.0%

5-10 years 0 0 13 8 12 33
0.0% 0.0% 39.4% 24.2% 36.4%  100.0%
More than 0 2 5 7 6 20
10 years 0.0% 10.0% 25.0% 35.0% 30.0%  100.0%
2 17 58 37 36 150
total

1.3% 11.3%  38.7%  24.7%  24.0% 100.0%

2=28.466, df=16, p<.01
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Table 4.12 Satisfaction of on-site safety training time according to

career
Strongly . Strongly
disagred Disagree usually Agree o total
Less than 6 0 3 8 4 0 15
months 0.0% 20.0% 53.3% 26.7% 0.0% 100.0%
6 months or 2 7 20 6 1 36
more, less
than 2 years 5.6% 19.4% 55.6% 16.7% 2.8% 100.0%
More than 2 2 8 14 5 17 46
years, less
than 5 years 4.3% 17.4% 30.4% 10.9% 37.0% 100.0%
0 3 9 11 10 33
5-10 years
0.0% 9.1% 27.3% 33.3% 30.3% 100.0%
More than 0 3 7 10 0 20
10 years 0.0% 15.0% 35.0% 50.0% 0.0% 100.0%
4 24 58 36 28 150
total

2.7% 16.0%  38.7%  24.0% 18.7%  100.0%

x2=43.397, df=16, p<.01
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Table 4.13 Appropriate training time according to career

Within More
I.n 18 30 ) 2 than 3 total
minutes . hours hours
minutes hours
Less than 6 ) 8 2 0 0 15
months 33.3% 53.3% 13.3% 0.0% 0.0% 100.0%
6 months or 3 ] 15 77 3 36
more, less
than 2 years 8.3% 22.2% 41.7% 19.4% 8.3% 100.0%
More than 2 7 20 19 0 0 46
years, less
than 5 years 15.2% 43.5% 41.3% 0.0% 0.0% 100.0%
7 15 11 0 0 33
5-10 years
21.2% 45.5% 33.3% 0.0% 0.0% 100.0%
More than 2 10 2 6 0 20
10 years 10.0% 50.0% 10.0% 30.0% 0.0% 100.0%
24 61 49 13 3 150
total

16.0%  40.7%  32.7% 8.7% 2.0% 100.0%

x2=49.258, df=16, p<.01
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Table 4.14 Satisfaction with on-site safety management according

to career
Strongly . Strongly
i ree Disagree wusually Agree -y total
Less than 6 0 0 6 9 0 15
months 0.0% 0.0% 40.0% 60.0% 0.0% 100.0%
6 months or 0 8 15 9 4 36
more, 1ess o ho 9000 417%  25.0%  11.1%  100.0%
than 2 years
More than 2 0 7 14 14 11 46
|
YOArs: €SS g 09y 15.2%  30.4%  30.4%  23.9%  100.0%
than 5 years
5-10 ; 0 0 13 6 14 33
YIS 0 0% 0.0%  39.4%  182%  42.4%  100.0%
More than 0 2 6 6 6 20
10 years 0.0% 10.0% 30.0% 30.0% 30.0% 100.0%
0 17 54 44 35 150
total

0.0% 11.3% 36.0% 29.3%  23.3% 100.0%

X2=28.7477, df=12, p<.01
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Table 4.15 Dissatisfaction with on-site safety management by

experience
Personal A .
Safety. Safety protective  dedicated Nultible total
educati facilities ¥ factors
o equpent  manager
Less than 6 2 6 2 1 4 15
months 13.3% 40.0% 13.3% 6.7% 26.7%  100.0%
6 months or 2 17 5 4 8 36
more, less
than 2 years 5.6% 47.2% 13.9% 11.1% 22.2%  100.0%
More than 2 6 13 9 6 12 46
years, less
than 5 years 13.0% 28.3% 19.6% 13.0% 26.1% 100.0%
5-10 years 2 6 12 1 12 33
6.1% 18.2% 36.4% 3.0% 36.4%  100.0%
More than 0 1 4 1 14 20
10 years 0.0% 5.0% 20.0% 5.0% 70.0%  100.0%
total 12 43 32 13 50 150

8.0% 28.7%  21.3% 8.7% 33.3%  100.0%

x2=32.425, df=16, p<.01
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Table 4.16 Human factors
insufficient driving
total

If the equipment is not in a

Contents
Non-conductive steel plate

Body contact or collision
Unknown route and source of equipment
Worker conflict due to unplaced placement

Worker conflict during work due to

Human

factors

22 S5 4194(27.3%), 1%

i)

Table 4.17

} vl =5 549 (36.0%),

7Fell
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Table 4.17 Work factor

Contents N %
Non-compliance with safety work 54 36.0
Collision and .Stenosm due Fo workers 39 96.0
entering the worksite
Work Conduction due to unstable ground 16 30.7
factor stability of the landing work ’
Neighboring workplace plagiarism due to 11 73

the impact vibration

total 150 100

Table 4.18 Mechanical factor

Contents N %

Conduction due to unchegked machinery 85 56.7
__ before operation .

Mech Conduction due to fallufe of braking or 48 320

anical _safety device .
Conduction due to sudden climate

factor . 17 11.3
change, such as strong winds

total 150 100
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