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Abstract : The objective of this study is to evaluate the operator 's safety for the risk assessment method of impulsive noise
division. Literature reviews on the basis of the impulsive noise study, the measuring methods and procedures, based on the results
of the analysis process presents a risk assessment methods. In this study, analysis of the MIL-STD-1474D, B-duration graph for
the peak noise level to cross the line from the measurement results is limited by the risk retracted. It is possible to determine
whether there is quick can be determined whether the risk. Measurement positions measured by the microphone is installed on the
risk of applying results are so located within the tolerance impulsive noise in the measurement position can interpret subjective
safety is ensured. In addition, Proportional Dose technology was the proposed by the Patterson with the risk assessment method
was applied to the indoor-impulsive noise. As results of this study, results for the same value of applying the technique of
Proportional Dose technology results calculated by MIL-STD-1474D methods allows 1 count once increased in comparison to the

result obtained.
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Table 1. Classification types of the risk assessment criteria
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LS AA5= Aolth WA, MIL-STD-1474D2] 7%

Classification Waveform-based model Equivalent energy model
(waveform parameter-based damage risk criteria) (Equivalent-based damage risk criteria)
- Risk assessment method for the basis of the human body of the parameter | - The most traditional way to risk assessment methods based
Definition by using a sound pressure signal pattern such as the peak sound levels, | on the acoustic energy levels
duration of the noise
- Criteria or parameters to determine the risk of the most intuitive waveform | - It's convincing for the high ratings, exposed to this amount
Merit - Assessment procedures are easy and simple to calculate for the result of | of energy.
the parameter values (Measured or predicted parameter values) - Confined spaces are possible and not affected by characteristics
of the environmental around
- Earplug and protection devices failing to consider the reduction characteristics, | - Flow and sound field analysis using a numerical analysis
Weakness as results of the analysis are reflected in the frequency domain model is not easy to interpretation, these expected difficulties
- Standard deviation for the measurement data can be higher variation as the | linked to the risk assessment
equal conditions
- MIL-STD-1474D (US) - A-weighted SEL (Stevin, 1982)
- CHABA (US) - Lacqgnr (France)
Examples - Pfander (Germany)
- Smoorenburg (Netherlands)
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Table 2. Comparison of between MIL-STD—1474D and equivalent —noise method by the application criteria

Criteria Contents

Assessment methods

MIL-STD-1474D

LAeq,Shr

- Intuitively understand the intensity of the shock wave
and hazard can be evaluated expression unit or
equation

Simplicity Brevity

- Predicted peak sound pressure and | -

duration from measured data can be
obtained

The sound pressure obtained by integrating
the signal value can be relatively less
intuitive

- Currently, this applies to the evaluation unit or agency

Application Status of the state yes / no

- United States -

France

- Injection motor associated with an indoor propagation
model analysis arising from the combustion process
has multi dimensions of flow field and sound field
analysis, the analysis technique requires high
resolution, and therefore, processing time is long

- Accuracy with reduced the processing time by the
brevity prediction model can be required

Link Interpretation

- Requires prediction data for the peak | -

- In the case of the peak sound |-

sound pressure level and duration

pressure level in the form of a shock
wave, initial strength, the direction
of the sound source can be |-
predicted using a pattern

Prediction of sound pressure according to
the time required

Source characteristics (shock, combustion
and jet flow due to non-linearity) is
impossible to accurately predicted

Using the measurement results for evaluation

o
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Table 3. Summary of the MIL—STD—1474D
Criteria Waveform based model (waveform parameter-based damage risk criteria)

- Peak sound pressure level (dB)
Parameter - B-Duration (ms)
- Daily average number of firing

Measurement - This assessment method is measured by microphone, and sound pressure signal data evaluates without protection equipment

Assessment Eq.

- Shorter duration the 200 ms on the basis of the evaluation of the expression varies with the rather long
- If assessment equation transformed by using the 1st exposure level, the tolerance level of the daily permitted numbers are calculated

- Evaluation criteria by the 177 dB

- X-curve: 2,000 times

- X-, Y-, Z-curve of the allowable limit for three phases

Limit Levels - Y-curve: 100 times
- Z-curve: 5 times (All in a single protection equipment standards)
- If dual protection equipment, it allows up to 20 times compared to a single protection equipment
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Fig. 1. Regulation of MIL=STD—1474D by duration times,
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Table 3. Results of risk—index
Freq. ch.1 ch.2 ch.3 ch.4 ch.5 ch.6 ch.7 ch.8 ch.9 ch.10
1 0.04545 0.05556 0.03846 0.04348 0.04545 0.05000 0.05882 0.04545 0.03846 0.04545
2 0.01852 0.01961 0.01852 0.01250 0.01429 0.02703 0.02000 0.05263 0.04000 0.04000
3 0.05000 0.08333 0.04167 0.06250 0.04000 0.06667 0.08333 0.12500 0.12500 0.07692
4 0.03571 0.05556 0.04348 0.03571 0.04167 0.03333 0.07692 0.06667 0.05000 0.03030
5 0.02326 0.06667 0.02703 0.02083 0.01887 0.01724 0.02564 0.02500 0.04762 0.03571
6 0.03846 0.05556 0.11111 0.03226 0.02439 0.05556 0.14286 0.11111 0.06667 0.03125
7 0.02083 0.03704 0.02000 0.01190 0.01852 0.01887 0.03333 0.03571 0.05000 0.01852
8 0.03704 0.04762 0.06250 0.05882 0.04348 0.04545 0.05556 0.07143 0.06667 0.03448
9 0.05556 0.06667 0.14286 0.05000 0.03704 0.05882 0.06250 0.05882 0.05000 0.05000
10 0.04000 0.06250 0.03448 0.03448 0.02632 0.03226 0.03125 0.05263 0.04762 0.02632
Gl Hal 7]E=9] "(worst case) T} H]aLste] oH 2} 160
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4. i SH25 fId 8ot z k.
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e
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Fig. 3. Result of risk assessment for indoor noise.
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Table 4. Results of incremental risk—index ranking

No. Channel | ANOR HI AHI Count
9 3 7 0.14286 0.14286 1
6 7 7 0.14286 0.28571 2
3 8 8 0.12500 0.41071 3
3 9 8 0.12500 0.53571 4
6 3 9 0.11111 0.64683 5
6 8 9 0.11111 0.75794 6
3 2 12 0.08333 0.84127 7
3 7 12 0.08333 0.92460 8
4 7 13 0.07692 1.00153 9
3 10 13 0.07692 1.07845 10
8 8 14 0.07143 1.14988 11
5 2 15 0.06667 1.21654 12
9 2 15 0.06667 1.28321 13
3 6 15 0.06667 1.34988 14
95
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