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[Abstract]

In this study, we proposed the possibility of reliability analysis of risk index by using Monte Carlo
simulation as basic data of safety accident occurrence data and expert opinion by construction industry
type. Through this, it is expected that risk index for safety accidents according to detailed types of
works will be presented stochastically and it will be possible to predict the risk factors and the
expected range of damage based on the reliability analysis in the construction safety management plan.
It will also reduce many of the planning risks that are common to decision makers in the field of
construction management. In identifying risks, road bridge construction was classified into earthworks,
drainage works, and bridge construction, and possible safety accidents were classified based on expert
data. The risk index was calculated for each detailed construction of road and bridge construction,

drainage construction, and bridge construction.

» Key words: Risk Assessment, Construction Safety, Monte-carlo Simulation, Industrial Safety,
Occupational Safety and Health
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Fig. 2. Probabilistic Risk Analysis Process
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Table 1. Construction Type Classification

Construction Type Detailed Construction Types

Cutting
Banking
Slope Protection Banking
Slope Protection Cutting
Remove Existing Structure
Earth Reinforcing
Drain Pipe
(Longitudinal and Lateral)
Collector Well
Banking Section Drainage
Cutting Section Drainage
Dyke and L-Shoulder
Foundation
Pier
Upper Structure
Extention Joint
Retaining Wall
Beam/Girder
Bridge Deck Pavement

Earth Work

Drainage Work

Bridge
Construction

2, Risk Assessment
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Category Probability Value
Highest Very high likely to damage 5
High High likely to damage 4
Medium Possible damage caused by 3
carelessness
low Low chance of damage 2
Lowest Very unlikely to cause damage 1
Table 3. Accident Impact
Category Impact Value
Highest Death or Disability 5
. Injuries requiring closure
High (over 3months) 4
. Injuries requiring closure
Medium (2weeks~3months) 3
low Unnecessary closure injury 2
Lowest Minor injury (non-therapy) 1
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Table 4. Accident Frequency of Occurrence (Banking)

Probability Impact
Accident Average Star.ldr.:lrd Average Stahd?rd
deviation deviation
Slip 15 0.3 3.07 0.78
Collision 9 1.8 4.31 0.72
Entrapment 8 1.6 3.93 0.84
Pin, Overturn 3 0.6 4.12 0.92

Frequency View

1.000 Values 991 Displaye

Banking
005 50

Brobabilly
b
fouenbeiy

—Fit : Log Normal [Ji] Delta Values

Certainty(C): [39.90 3

q 223

Fig. 3. Risk Index Distribution

IV. Implementation
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Length | Width | Area i Bridge Deck
(m) (m) (m?) Structure Pavement
Type
225 12 2,662 PSC Conctrete
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Extention Height Number Span Height
Joint (m) of Span Length 9
(m)
(m)
Rail 15 5 45 13
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Table 6. Risk Index Analysis Results

Work Type Risk Index
Detailed . Rank
Construction Types HEPE Al AT
Cutting 1.80 0.52 1.02 15
Banking 2.23 0.76 1.29 12
Slope Protection | 3,0 | 491 | 206 9
Banking
Slope Protection |35 | 100 | 206 9
Cutting
- Remove Existing 5.95 2.40 3.74 1
Structure
Earth Reinforcing 3.04 1.52 2.22 8
Drain Pipe
(Longitudinal and 4.85 2.11 3.18 6
Lateral)
Collector Well 3.11 1.10 1.89 11
Banking Section | 4 35 | 94 | 054 17
Drainage
Cutting Section | 5 ;3 | ggs | 186 1
Drainage
Dyke and
L-Shoulder 0.91 0.24 0.48 18
Foundation 5.01 2.30 3.50 2
Pier 4.41 2.39 3.22 5
Upper Structure 4.33 2.45 3.30 4
Vs Extention Joint 1.85 0.72 1.13 14
Retaining Wall 4.28 2.20 3.12 7
Beam/Girder 483 2.50 3.50 2
Bridge Deck 159 | 051 | 087 16
Pavement

V. Conclusion
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