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A Study on the Method of Safety Condition Evaluation using Analytic Hierarchy Process
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ABSTRACT

In the current domestic, many industrial accidents have happened. And these are analyzed according to several factors. But it is
difficult that they evaluate their business safety. Thus, we conducted a study on business specific safety assessment techniques in
order that business know their safety level and perform appropriative safety activities. Study methods are survey and AHP (Analytic
Hierarchy Process). Each specific weighting factors to calculate the survey was conducted for safety and consulting experts (20 persons).
Weight factor was used to AHP decision support as one of the ways through a number of alternatives to the ratings for the
Minesota Multiphasic. Factors are each type of industry, specific industrial scale, disaster type and strength, worker age and tenure
period, and region. First, survey was conducted with 20 professionals to estimate the weighting factors. Weights between factors using
the AHP analysis tool based on the mean values were calculated. Second, last 3 years between the industrial accidents statistics were
used to calculate the weights for each of the rating factors in the Occupational Safety and Health Agency. Grade weights between each
factor which was based on the rating of each factor was calculated as the average of three years. Finally, the weights between each
factor and the grade weights for each factor using the safety level of the enterprise were calculated so that you can evaluate the

weighting.
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Table 1 Importance for pairwise comparisons

Importance Meaning
1 The same important
3 Slightly more important
5 Considerably more important
7 Much more important
9 Absolutely more important
2,4,6,8 Adjacent to the median of the scale

Table 2 The relative importance

Factor level| Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Factor 1 1 2 5 4 7
Factor 2 1/2 1 3 5 6
Factor 3 1/5 1/3 1 4 5
Factor 4 1/4 1/5 1/4 1 6
Factor 5 1/7 1/6 1/5 1/6 1

Table 3 R.I values according to the n value

n values 2 3 4 5 6 7 8 9 10

Rlvalues| O | 058|090 | 1.12 | 1.24 | 1.32 | 141 | 145 | 1.51
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Table 4 Weighting value of industrial type Table 7 Weighting value of duration of treatment

Type Average Weighting value Type Average Weighting value
Mining 38.81 0.44789 Death 2,268 0.02328
Manufacturing Industry 4.80 0.0554 over 6 month 14,967 0.15363
Elec. Gas, municipal water 0.87 0.01004 91~ 180 days 30,460 0.31265
Construction 3.49 0.04028 29~ 90 days 37,083 0.38063
Transp. Storage, Comm. 2.99 0.03451 15~ 28days 7,865 0.08073
Forestry 15.82 0.18257 8~ l4days 2,762 0.02835
Fishery 9.62 0.11102 4~Tdays 2,020 0.02073
Agriculture 7.08 0.08171
Banking and Insurance 044 0.00508 Table 8 Weighting value of age of employee
Bc. Industry 273 003151 Age Average Weighting value
under 18 173 0.00178
Table 5 Weighting value of industrial size 18~24 3,644 0.0374
Type Average Weighting value 25~29 7,457 0.07654
<5 1.66 0.29802 30~34 8,951 0.09187
5~9 1.06 0.19031 35~39 10,687 0.10969
10~29 0.83 0.14901 40~44 12,754 0.13091
30~49 0.60 010772 45~49 14548 0.14932
50~99 0.47 0.08438 50~54 14,978 0.15374
100~ 299 0.32 0.05745 55~ 59 11,015 0.11306
300~499 0.22 0.039% at least 60 13,218 0.13561
S00~—999 0.17 0.03052 Not classified 2 0.00002
> 1,000 0.24 0.04309

Table 9 Weighting value of period of disaster

Table 6 Weighting value of typical occurrence Month Average Weighting value
Type Average Weighting value Jan 7,706 0.0791
Fall 13,885 0.14251 Feb 6,791 0.06971
Overturning 19,984 0.20511 Mar 7,929 0.08139
Collision 8,133 0.08347 Apr 7,975 0.08186
Falling and Fly 8,302 0.08521 May 7,644 0.07846
Collapse and Destruction 922 0.00946 Jun 8,495 0.0872
Cramped 16,102 0.16526 Jul 9,099 0.0934
Cur and picking 7,301 0.07493 Aug 7,800 0.08006
Electric shock 457 0.00469 Sep 8114 0.08329
Explosion 432 0.00443 Oct 8.331 0.08551
Bursting %6 0.001 Nov 8,627 008855
Fire 447 0.00459 Dec 8913 0.09149
Abnormal temp 2,358 0.0242
Drwoned 34 0.00035
Toxication and choke 1% 0.00436 o) SARRS] Battts ARISHATH (Korea Occupational Safety
Mining collapse 1 0.00001 and Health Agency, 2008-2010)
Beyond movement 2,101 0.02156 ARIEEE 715RE A% Aak= Table 49 2Tt
Traffic accident 4,970 0.051
Sick due to occupational case 8,753 0.08984 2. 7|99 Ot 4ZE HIIE Q|st 2ol
etc. 2,397 0.0246
Not classfied 333 0.00341 Ardzfe] B 252 HE 8714 2918 AT (Korea
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Table 10 Weighting value of duration of employment

Period Average Weighting value

less 6 months 51,754 0.53123

6 month~ 1 year 10,095 0.10362
1~2 year 9,713 0.0997

2~ 3 year 5,508 0.05654

3~4 year 3393 0.03483

4~5 year 2,473 0.02538

5~10 year 6,827 0.07008

at least 10 year 7,228 0.07419

Not classified 432 0.00443

Table 11 Weighting value of location of company

Area Average Weighting value
Seoul 0.41 0.03581
Busan 0.83 0.07249
Daegu 0.82 0.07162
Incheon 0.82 0.07162
Gwangju 0.82 0.07162
Daejeon 0.68 0.05939
Gangwon 0.98 0.08559
Gyeonggi 0.81 0.07074
Chungbuk 0.81 0.07074
Chungnam 0.66 0.05764
Jeonbuk 0.92 0.08035
Jeonnam 0.72 0.06289
Kyeongbuk 0.61 0.05328
Kyeongnam 0.85 0.07424
Cheju 0.71 0.06201

Occupational Safety and Health Agency, 2008-2010). 8
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Table 12 Accidents status of A company (2011)

Onset | Occurring form %SZ:;ZF Age Longevity Area
Jan. 17 Fall 4 weeks | 44 1 year Chungbuk
Feb. 19 | Caraccident | 3 weeks | 48 | 6 month~1 year | Chungbuk
Mar. 8 Cut off 2 months | 30 3 months Chungbuk
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Table 13 Accidents status of B company (2011)

Onset  |Occurring form %szf;r Age Longevity Area
Jan. 4 flying 2 weeks | 44 2 years Kangwon
Jan. 8 Collision 2 weeks | 35 1~ 2 years Jeongbuk
Jan. 18 Fall 4 weeks | 50 |less than 6 months | Gyeonggi
Mar. 22 Fall 3months | 43 2~ 3 years Kyungbuk
Apr. 15 | Narrowness | 3months | 36 |6 months~1 year | Gyeonggi
Apr. 19 Fall 4 months | 47 |6 months~1 year | Kyungbuk
Jun. 20 | Car accident | 2 weeks | 29 1 year Gyeonggi
Jun. 21 Collision 3 weeks | 55 2 year Kangwon
Jul. 23 | Caraccident | 4 weeks | 50 |6 months~1 year | Chungnam
Aug. 12 Fall 2 months | 37 1~2 years Kyungbuk
Aug. 19 | Narrowness | 2months | 46 |less than 6 months | Chungnam
Sept. 7 Fall Death 53 | 6 months~ 1 year | Chungnam
Sept. 7 Fall 4 months | 58 1 year Chungnam
Sept. 7 Fall 2 months | 48 |less than 6 months | Chungnam
Sept. 7 Flying 4 weeks | 40 |6 months~ 1 year | Chungnam

Sept. 30 | Car accident | 2 weeks | 49 3 year Chungnam

Oct. 24 | Electric shock | 4 weeks | 53 |less than 6 months | Kyungnam

Nov. 8 | Caraccident | 3 weeks | 49 1~2 years Jeju
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