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Necessity of Improvements on Code of Practice at the Demolition Work considering
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Abstract : To prevent incident of demolition work the Building Management Act was implemented to manage demolition
work. According to this law, buildings with the scale upper than 500ni of floor area are classified as permission to conduct
the demolition work, however it may be hard to perform safety management at demolition work. In addition, the risk level of
demolition work is varied with related to the structure type. So, the purpose of this study is to suggest the improvements of
criteria on demolition work considering building structure types including small-scale structures such as masonry, wooden, and
other structure. The research process was conducted by three steps. (I) Application of Building Management Act; (II) Analysis
of demolition work by structure types; and (III) Subdivision of permission targets by building structure types. The result of
this study, permission ratio was only 10% for total demolition work and 2.43% for masonry. Because the masonry, wooden, and
other structure types are concentrated on a floor area of small-scale, the separate criteria of demolition work is need to prevent
the accident and fatal incident. Through the results, the decision maker can be utilized (1) For the special building structure
types, the criteria of enhanced safety management are applied by referring to the overseas law ; and (2) The demolition work
can be considered by the criteria of separate permission in terms of structure types.
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Fig.1. Image of the fatal injury case at the demolition work in
Daegu (KOSHA)

Table 1. Analysis of Accident Cases on Demolition Work

Date Region
(y.mm) (Structure Outline (Accident type)
’ Types)
The wall was fallen during demolition of the walls for
Daegu -
20.07 (Masonry) hotel reconstruction
& (1 Fatality, ‘Fall’)
The wall was fallen during demolition of the walls for
Bucheon . .
19.11 (Masonry) hospital expansion work
v (2 Fatalities, 4 Injuries, Fall)
19.07 Seoul The building was collapsed due to overload
’ (RO) (1 Fatality, 3 Injuries, ‘Collapse))
18.12 Seoul The building was collapsed during demolition of exterior
) (RO wall (1 Fatality, ‘Collapse’)
The equipments and workers fell down due to building
Seoul
17.01 RO collapse
(2 Fatalities, 2 Injuries, ‘Falf)
. The upper slab was collapsed due to demolition of the
Jinju .
16.08 (Masonry) bearing walls
o (2 Fatalities, 2 Injuries, ‘Collapse’)
The building was collapsed due to demolition of the
Seoul .
16.07 (Masonry) bearing walls
v (1 Fatality, ‘Collapse’)
The wall was fallen during demolition of the walls for
Seoul S
16.03 (Masonry) office interior
Y1 (1 Fatality, Fall)
Suwon The wall was fallen during removal of inner wall (1 Fatality,
15.03 g
(Masonry) | ‘Falf)
The wall and upper slab were collapsed during the
Busan . .
13.05 (Masonry) cleaning up of waste materials
o (1 Fatality, ‘Collapse’)
1211 Ulsan The wall was collapsed while demolishing the walls using
: (Masonry) | hammer (1 Fatality, ‘Collapse’)
Workers fell due to damage from the roof during
Asan "
11.09 (Steel) demolition of roof slate
(2 Fatalities, ‘Fall’)
1107 Seoul Building was collapsed due to overload
’ (RO) (2 Fatalities, 3 Injuries, ‘Collapse’)
Suncheon Workers, who was working on the ladder, suffered fatal
09.02 (Wooden) incident from the fall of the wall
(1 Fatality, 2 Injuries , ‘Falf)
08.10 Seoul Building was collapsed due to overload
) (RO) (2 Fatalities, ‘Collapse’)
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10 & S8l ASEIE A WA 7]5 500niof Table 2. Present of the annual demolition work
whet 200185 H 2018E7HK1 9] sHAISAF AkHlol| ThHel 517 Year Tota T Ratio of
2 A SITHAYS] SARZ 1T AHE & BASIATT Permission

_ _ _ 2001 4,423 288 4135 6.96%

A AFE9] FARRY BNoA= HA AFE9] + 000 Tea 033 ~ 001 1%
AReE BRotal 4 ARFgE o7 2 AILITHAS] ZAY 2003 5,544 600 4,944 12.14%
A, gt 593 4okl 26%4ts 240l Tt & 2004 2,666 330 2336 14.13%

= ey = 2005 2,649 471 2178 21.63%

ARAE Fdlal SAPRE L WA e LA Fg9] A} ' ' -
N 2006 2,659 429 2,230 19.24%
OI7F A=AIE AU 2007 4,084 651 3,433 18.96%

AN = HEFES] AR 5171 9] 71EE Al 2008 10,519 1025 9,494 10.80%
FololArt WAl AHA 2 10005 E 500ni7kR] 100ni9] 2009 7,846 798 7,048 1132%

_ _ g = 2010 11,748 1,062 10,686 9.94%
Aoz GHAS BAS0] AZEo| 1xosd 57 1 ' ' ,

B N ;—ﬁ_ }Ot :EE ]jo"“jrol?‘ 7F 2011 18,019 1,484 16,535 8.97%
ATIAO] HIEO] RAIRIE BF &S lolslQitt. 2012 17.947 1,705 16,242 10.50%
—r 2013 25,045 1942 23103 8.41%

= - 2014 28905 2,189 26716 8.19%
1. Application of Buiding Management Act 2015 37.360 2,879 34,481 8.35%
e — : 2016 34,059 2,892 31,167 9.28%
1- Classification of demolition wo 1 s the year increa: e numl P
' LI o o demaion vk i 2017 32,746 2977 29,769 10.00%
| fuclyss on demolton worintems of Al the umber 81 e e on s only sbout 2018 29,301 3111 26,190 11.88%
_ - Total 283,054 25,366 257,688 9.84%
2. Analysis of Demolition work by
Structure types
1. Classification of Building Structure Type @) RC stru(ture.. (ii) Steel structure, (jii) SRC . - e
! == g = l Wooden Strcture. o recast Conerete S (Table 31} Z20] 57 & AlVThe} sl ZANS] &
:.categonzamnoﬁbunldmg structure types ! structure, and (vii) Other structure /\]_7]7]_31} OIUZI:]?H i}olg H],]__ﬂ_é]'7] O]EH 817]' in| /\]:J—,_EH/\].
1l Il = T = o

2. Analysis of the Scale by building structure |

The rate of permission and registration was
different among other building structure types.
Especially Masonry structure accounts for
2.43% of Permission Targets.

- Classification of demolition work in terms
of Permission and Registration by
building structure types

The chi-square test was conducted among
the building structure types and resulted by
p < 0.05.

1- Conducting the chi-square analysis to

|3. Statistic Analysis |
i
| identify the difference of group !

3. Subdivision of Permission Targets by
Building Structure Types
(When applying the 100nf criteria of the floor|
area for Masonry structure, the number of
permission and registration becomes similar.|

- Analysis of the floor area of building
structure type at demolition work by using
technical statics

Fig. 2. Research framework
41 UFSEE|Y 2|E

ZETVER ASEQ 2001E5E 2018E7HA] SiAIZA
= HA siAIZAF 2830541 I tjAoR &
ZEIHO] AHE 500t 71EOR &7 2 Al
=

QR |

HA]

AEE9] AR B Aol tish ZAISHAC

Table 3. Analysis of permission and registration on demolition work

o Construction Period (Day) Floor Area of Building(ni)
Classification — —— — ——
Permission | Registration | Permission | Registration
Number of Cases 25,366 257,688 25,366 257,688
Average 298 17.8 11,4117 148.1
Top 25% 37.0 250 1,620.1 198.6
Median 20.0 9.0 9253 128.5
Top 75% 8.0 3.0 652.1 69.6
1200
1000
-
£ 800
g'f 600
. ‘ ‘
200
o ‘ m H\|HHH\Hllnummmem ] —

Period of demolition work

Fig. 3. Present of the period of demolition work with
floor area of over 500t
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Table 4. Classification of building structure types

Classification Structure

Reinforced Concrete | Concrete structure; Ramen structure; Reinforced concrete

Structure structure; Other concrete structure
Industrial thin plate steel structure; Lightweight steel
structure; Prefabricated panel structure; Single steel

Steel Structure structure; Steel frame structure; Steel house structure;
Steel pipe structure, Steel structure, Truss structure;
Other steel structure
. Steel Framed Steel framed reinforced concrete structure; Other steel
Reinforced Concrete :
framed reinforced concrete structure

Structure
Block structure; Cement block structure; Earth block

Masonry . . -

Structure structure; Masonry structure; Retaining wall structure,

Stone structure, Other masonry structure

Wooden Structure |Log house structure; Truss wood structure; Wood structure

Precast Concrete

Precast concrete structure
Structure

Other structure

Container structure; Other structure
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Table 5. Total floor area of demolition buildings

TEREES DA SHHBAL H= A Yot B Y - ShHIZ AL 517t 8

ety Reinforced Concrete (12.0%) Steel (13.3%) Steel Reinforced Concrete (0.16%) Masonry (54.4%
Permission Registration Permission Registration Permission Registration Permission Registration
Number of Cases | 12,701 (37.37%) {21,286 (62.63%) | 6,501 (17.29%) | 31,091 (82.71%) | 230 (50.33%) | 227 (49.67%) | 3,749 (2.43%) |150,370 (97.57%)
Average(ir) 14,013 270 19,744 178 6,619 264 9,622 150
Top 25%(ni) 1,750 370 1,616 245 3,618 357 1,340 196
Medium(m) 964 261 957 148 1,486 255 764 137
Top 75%(m) 659 169 670 86 798 171 600 83
o Wooden (9.03%) Precast Concrete (0.01%) Other (11.1%)
Classification — P — P — P
Permission Registration Permission Registration Permission Registration
Number of Cases 232(0.91%) 25,352(99.09%) 15(51.72%) 14(48.28%) 1,938(6.19%) 29,378(93.81%)
Average(r) 2,818 75 4,770 138 8,552 148
Top 25%(ni) 1,731 90 1,269 188 1,926 196
Medium(m) 9N 60 999 99 977 128
Top 75%(m) 686 41 643 63 679 74
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Table 6. Result of the Chi-square test
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Do Significant
Classification Category Value free!; dom probability
(p-value)
Pearson chi-square 8,983 1,074 0.00
Period and - -
Building Likelyhood Ratio 7,357 1,074 0.00
Structure Linear combination 741 1 0.00
Types
Effective number of cases | 283,054
Pearson chi-square 49,837.47 6 0.00
Floor Area - -
andBuilding|  Likelyhood Ratio 39,562.34 6 0.00
Structure Linear combination | 26,902.34 1 0.00
Types
Effective number of cases | 283,054
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Table 7. Demolition permit conditions on the structure type

Types | Criteria | 100mi | 200mi | 300m | 400m | 500n
Permission | 31,748 | 26,138 | 21,128 | 16,840 | 12,701
. (Pay) | (16.00) | (17.00) | (19.00) | (21.00) | (23.00)
Registration | 2,239 | 7,849 | 12,859 | 17,147 | 21,286
Gay) | (1000) | (10.00) | (10.00) | (11.00) | (11.00)
Pormission | 26489 | 16276 | 11,831 | 8580 | 6,501
el Gay) | (1000) | (13.00) | (14.00) | (16.00) | (17.00)
eel
Registration | 11,073 | 21286 | 25731 | 28982 | 31,061
(Day) 600) | (700) | (700) | (7.00) | (8.00)
Permission | 436 375 327 266 230
- Gay) | (2300) | (27.00) | (27.00) | (29.00) | (30.00)
Registration | 21 82 130 191 227
(Day) (11.00) | (10.00) | (10.00) | (11.00) | (11.00)
Permission | 102,867 | 36920 | 12,451 | 5995 | 3749
(Day) (9.00) | ©.00) | (11.00) | (14.00) | (17.00)
Masonry
Registration | 51252 | 117,199 | 141,668 | 148,124 | 150,370
(Gay) | (800) | (800) | (800) | (800) | (8.00)
Permission | 5,360 | 1,085 526 313 232
(Day) (8.00) | (12.00) | (15.00) | (17.00) | (19.00)
Wooden
Registration | 20224 | 24499 | 25058 | 25271 | 25352
(Bay) (800) | (800) | (800) | (800) | (8.00)
Permission 25 25 21 18 15
o (Day) | (31.00) | (31.00) | (31.00) | (31.00) | (58.00)
Registration 4 4 8 11 14
(Day) (29.00) | (29.00) | (29.50) | (29.00) | (26.50)
Permission | 13.934 | 6477 | 3,668 | 2,547 | 1938
oth Cay) | (1000) | (13.00) | (15.00) | (18.00) | (20.00)
ers
Registration | 17.382 | 24839 | 27,648 | 28769 | 29,378
(Day) (10.00) | (9.00) | (9.00) | (9.00) | (9.00)
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