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ABSTRACT

Objectives: This study, aims to examine the distribution characteristics of asbestos-containing building materials; risk assessment
and area of distribution of asbestos-containing building materials depending on year of construction; building materials; types of
building materials; and usage in public buildings in order to create fundamental data for safe management of public buildings.

Methods: The asbestos investigation was conducted by an asbestos research institution from March to May 2014, targeting 41
public buildings which were subject to asbestos investigation in South Chungcheong-do Province. With respect to 381 presumed
asbestos-containing materials, an investigation was conducted into whether they contained asbestos, asbestos type, content, year of
construction, and use in the building were examined, and a risk assessment was performed.

Results: Asbestos-containing building materials were used in 35 buildings(85.4%). Among them, 31(88.6%) were public
buildings. Asbestos was detected in 73% of 381 suspected asbestos-containing materials, which were mostly ceiling materials
(85.2%). The older the buildings, the more they showed a tendency to have a significantly higher risk assessment score. The ratio
of average area with asbestos-containing building materials to total floor area was 57.6%, 44.1%, and 17.8% for buildings built in
the 1980s, 1990s, and 2000s, respectively. This showed a tendency to be significantly higher with the age of the building.
Conclusions: From the results above, it can be concluded that with the age of the buildings, the risk assessment score and the ratio
of average area with asbestos-containing building materials to total floor area became significantly higher. Given the concern
about the exposure to asbestos of residents and civil petitioners, safety management of older public buildings and measures for
dismantling and removal of asbestos-containing building materials should therefore be urgently established.

Key words: areal distribution, asbestos containing materials, asbestos risk assessment, construction year, public building
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Table 1. Risk assessment checklist for asbestos containing materials

HE ARG oY NRE KA

Category

Assessment factors

Article

Score

Scattering

None
Low
Medium
High

(=]

Physical assessment

Damage condition

No damage
Small amount of damage
Partial damage

Severely damaged

Asbestos content(%)

Less than 20%
20% ~ 39%
More than 40%

Possible damage by vibration

None
Medium
High

Potential disturbance assessment

Possible damage by air current

None
Medium
High

Possible damage by water leak

None
Medium

High

Maintenance form

None
Low maintenance
Medium maintenance

High maintenance

Potential damage by maintenance

Maintenance frequency

None
Low
Medium
High

A resident worker or resident

None
Medium
High

Human exposure assessment

Frequency of the area

None
Medium
High

Average usage time of the area

None
Medium

High
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Table 2. The results of asbestos sample analysis at all subject buildings

Building - : Materials* Detection Content of Total ~ACMY Tex o Construction
No. Ceiling tile  Hard Gasket  Etc r';ite asb;:stos areza areza areza Building uses year
(Tex)  wallboard (%) (%) (m’) (m) (m)
1 15/17 3/3 1/1 0/2 83 3~23 4,549 2,961 2,603 Business 1981
2 7/9 6/6 1/1 - 88 3~23 4,371 2,210 1,949 Business 2001
3 15/16 1/1 - - 100 3~17 1,899 1,200 1,041 Business 1991
4 11/11 - 1/1 - 100 3~20 2,546 2,260 2,259 Etc 1996
5 6/7 - - - 86 3 956 791 791 Etc 1996
6 77 - 1/1 - 100 3~23 676 609 609 Business 1993
7 6/6 2/2 - - 100 3~17 1,893 280 265 Welfare 2000
8 7/8 1/1 - - 89 3~17 802 540 524 Business 1992
9 6/6 1/1 - - 100 3~17 1,227 801 724 Business 1991
10 8/11 1/1 - - 75 3~23 674 306 276 Business 1999
11 0/2 - 1/1 - 33 23 4,355 3 0 Welfare 2005
12 2/2 2/2 1/1 0/1 83 3~23 7,987 1,460 1,432 Welfare 1998
13 1/1 3/3 1/1 - 100 3~23 4,689 193 92 Welfare 1990
14 - 1/1 - - 100 17 81 117 0 Etc 1990
15 - 1/1 - - 100 17 81 117 0 Etc 1990
16 13/14 1/1 1/1 0/1 88 3~23 1,948 1,521 1,520 Business 1983
17 9/11 - - - 82 3 756 507 507 Business 2002
18 9/10 - - - 90 3 655 548 548 Business 1983
19 0/12 - 1/1 - 8 23 2,199 1 0 Business 2006
20 4/5 - - - 80 3 360 129 129 Welfare 1988
21 2/2 1/1 1/1 0/1 80 3~23 2,586 113 45 Welfare 1995
22 6/7 - - - 86 3 609 385 385 Business 1988
23 6/6 - - - 100 3 718 651 651 Business 2004
24 10/10 - - - 100 3 817 660 660 Business 1992
25 0/1 - - - 0 0 964 0 0 Etc 2008
26 15/19 - 1/1 - 80 3~23 3,677 1,437 1,436 Business 1995
27 6/20 - - - 30 3 6,882 955 955 Business 1982
28 7/10 - - - 70 3 898 439 439 Business 1988
29 4/4 - - - 100 3 516 130 130 Business 1994
30 7/8 - - - 88 3 706 443 443 Business 1992
31 0/6 - - - 0 0 968 0 0 Business 2008
32 18/21 - - - 86 3 1,002 802 802 Business 1985
33 0/11 - 1/1 - 8 23 1,179 1 0 Business 1993
34 10/10 - - - 100 3 578 453 453 Business 1990
35 0/7 - 1/1 - 13 23 1,204 1 0 Welfare 2004
36 0/7 - - - 0 0 775 0 0 Welfare 2006
37 10/10 1/1 1/1 - 100 3~23 1,039 888 767 Welfare 1995
38 10/13 1/1 1/1 - 80 3~23 2,114 1,376 1,342 Welfare 1995
39 0/1 - - - 0 0 36 0 0 Welfare 1990
40 0/6 - - - 0 0 2,760 0 0 Etc 2000
41 0/1 - - - 0 0 782 0 0 Etc 2006
Total 237/335 26/26 15715 05 73.0% 73,512 25,288 23,775

(852%)  (100%) (100%) (0%)

* : Detection No. / Total samples, ¥ : Asbestos containing materials
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Table 3. Asbestos detection rate in asbestos bulk sample at public buildings

No. of public Asbestos detection rate Sum of asbestos materials area
building Detection No. (%) Non-detection No. (%) More than 50 m* No. (%) Less than 50 m' No. (%)
41 35 (85.4) 6 (14.6) 31 (88.6) 4 (11.4)
Table 4. Result of asbestos risk assessment grade by type of construction materials (unit : score)
Type of construction materials No. Mean+SD Range Grade p-value
Ceiling tile 237 11.0+0.4 6~11 Low
Hard wallboard 26 10.6+1.4 6~11 Low 0.001
Gasket 15 6.7£1.8 6~11 Low
Total 278 10.7£1.2 6~11 Low
Table 5. Result of asbestos risk assessment score by type of construction year (unit : score)
Construction year No. Mean+SD Linearity p-value
1980s 84 10.9+0.6
1990s 154 10.7£1.2 0.029
2000s 40 10.4+1.7
Total 278 10.7+1.2
3. AMEHER HEARS| 2oy It & 4. UEE S0 TS AFARY2 M0 HEED A
AUgh SR S Wb A4S Table 4 BB XS] BN B
of UERiTh Al 71 AZAR) BE 3 SEo AZE g0 2 AZAA o] 4d A5 4

2 Uehda, A= 234 11.03, 7ol 10.63 H 3G A2 WA W& Table 60 YEFACE

o0& AxAY 67HRT FolS] e A WA ARAA AREO| AR F 200747 Aushe A5
A4 Ly 9lekp<0.001). ol o3 A HEES 75.8%0] ek BAAML A%
AZAEER Auge AEAA0 BE A 2ol AuTe A 4671(74.2%), 71ERA AR

W7} M55 Table 50| YeERHTE 2000 th= 10.38 A, BRAIA, 28 7] A 24l A= 3270(58.2%)
7, 1990 th= 10.677, 1980 = 108708 A 2 A HEEC] F9% ZolE UEthp<0.05).

Zdwrt edE Auss A5AAel a4 B} A% 8o e A%E A7 I dud &
Wt BASHOR GolahA wolAl AFS B Augs A2AAe] BF WA v&S Table 79
%A Hp<0.05). ek QRAlA AZEo] AeE Auds A

Table 6. Detection rate of asbestos containing materials by building uses

) Asbestos
Building uses No. p-value
Detection Detection rate(%)
Business facility 264 200 75.8
Welfare facilities 62 46 74.2 0.028
Etc facility* 55 32 58.2
Total 381 278 73.0

* 1 sales facility, observation institution, garbage dump
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Table 7. Rate of detection area of asbestos containing materials by building uses

Building uses No. Total area 1 ACMT area ACMT area /Total area p-value
(Mean£SD, m’) (Mean+SD, m) (Mean£SD, %)
Business facility 23 1399.8+1204.8 721.9+£729.3 52.5+29.9
Welfare facilities 11 2230.2+2527.1 399.7+561.2 17.7£27.6 0.011
Etc facility* 7 2397.6+2131.4 612.3+826.7 28.5+39.6
Total 41 1793.0+1811.6 616.7+702.2 39.0+£34.2
* 1 sales facility, observation institution, garbage dump
T : Asbestos containing materials
Table 8. Detection rate of presumed asbestos containing materials by construction year
Construction year No. Asbestos p-value
Detection Detection rate (%)
1980s 113 84 74.3
1990s 182 154 84.6 0.001
2000s 86 40 46.5
Total 381 278 73.0
Table 9. Rate of detection area of asbestos containing materials by construction year
Construction year No. Total area Z ACM* areaz ACM* area /Total area  Linearity
(Mean+SD, m’) (Mean+SD, m’) (Mean£SD, %) p-value
1980s 8 2112.7+2356.6 967.4+910.8 57.6+24.2
1990s 21 1660.3+£1882.6 661.6+599.6 44.1£33.9 p<0.01
2000s 12 1812.1+1359.1 304.4+641.7 17.8.£31.4
Total 41 1793.0+1811.6 616.7+£702.2 39.0+34.1

* 1 Asbestos containing materials

N
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