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Economic Feasibility Assessment for the Interior Materials Selective
Dismantling System Promotion in Buildings
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In this study, as a foundational research aimed at promoting the efficient recycling and environmentally friendly disposal of
construction waste through the activation of a selective dismantling system, our primary objective was to analyze the
economic feasibility of implementing selective dismantling. To achieve this, we conducted an assessment on a 5-story residential
building with a construction area of 2,400 m’ as a case study. When considering the additional cost of dismantling
construction (1) the reduction in waste disposal costs due to decreased mixed waste, (2) and the potential revenue from
recycling through the separation and sorting of waste materials, and @ we were able to comprehensively confirm that
there is an expected cost-saving effect totaling 34,727,000 KRW when compared to conventional demolition methods.
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Dismantling decision and design calculation

4

Selection of construction contractor
v

— Asbestos content
inspection and analysis

Detected

uilding Materials Mot
estos [Content
¥

L 4

| Asbestos mapping | Building demolition notification

¥

| Building demeclition notification |

v
| Selection of Asbestos Removal
Contractor

Y

|A5bestc-s Removal Declaration |
v

— On-Site Inspection
Y

| Asbestos Removal Execution |

Y

| Disposal of Asbestos Waste |

v

| Demelition of Interior Materials and Main Structures

Fig. 1. Procedures for asbestos material removal according to
occupational safety and health legislation
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Pre-survey

The Status of Demolition Targets

Structure, Size, Estimated Quantity of Generated Materials, etc.

Presence of Hazardous Materials

Mon-friable asbestos (spray-on asbestos, asbestos insulation, asbestos cement, etc)
Identification of Selective Demaolition Waste

Quantity and Demolition Methods, efc.

Residual Materials

Furniture, Equipment, Fittings, Other Residual Materials

Other Considerations

Waste Incineration Facilities

Development of Demolition Flans
and Waste Management Plans

Review of Waste Disposal Methods (Considering Recycling and Proper Disposal)
i

Review of Selective Demolition Methods

Selection of Waste Disposal Facilities (Contractors)

Explanation to the Client

Explanation of Selective Demolition Methods and Disposal Technigues (in Writing to the
Client's Prior Motification)

Waste Disposal Contracting

Regarding Waste Disposal Subconfracting, a Two-Party Agreement with the Disposal
Centractor and Direct Payment of Disposal Costs

(Separation of Demolition Subcontracting and Waste Disposal Subcontracting
Agreements)

Pre-process

Prior Motification by the Client (Up to 3 Days Before Commencement)

Dresignation of Selective Demelition Waste and Submission of Treatment Plans... Plan
Notification

Special Management Industrial Waste (Including Mon-Friable Asbestos)...
Motification of Management Respensible Person

Pre-Consultation for the Import of Industrial Waste from Abroad
Cemmencement of Signage

Installation

Selective Demolition

- Dust Emission Prevention Measures

Advance Motification to the Selective Diemolition Contractor

Demolition Sequence

@ Rernoval of Furniture and Equipment, efc. (Fittings, Others)

@ Remnoval of Hazardous Materials (Asbestos, PCB Contaminants, Freon, Halon, etc)
@ Rernoval of Items for Recycling, Iterns with Different Treatment Methods

@ Interior Dremolition

& Concrete Demolition

Cautionary Motes

(Air Pollution Control Act, Industrial Safety and Health Act)"

Waste disposal

Delivery to the Client (PCB Contaminants)
Disposal and Recycling for Each Selective Item
Internal Use of Recycled Aggregates from Demclition Waste

Post-process for Waste
Management

Written Reporting te the Client upon Completion of Treatment
Maintenance of Records such as Contract and Inventory
Reporting of Treatment Performance to the Local Authorities

< Red letters: Measures in Compliance with Construction Recycling Law

Fig. 2. Demolition process for selective demolition in accordance with the Japanese construction recycling law
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Table 1. Assessment scale for the recycling effectiveness of construction waste from dismantling

Item Score Evaluation criteria Item Score Evaluation criteria
6 The quality and price of recycled products are superior 6 Products with equal or superior quality and price
to natural materials compared to alternative materials.
. . . Lower-priced but lower-quality products compared to
The quality and price of recycled products are equal to . . . L .
5 . 5 alternative materials, with no significant impact on the
natural materials R .
final product’s quality.
. . . Lower-priced and | -quali duct: d
The quality of recycled products is equal to the price, ower Pme an. OWeT qua.lt.y pro. Hews compare‘ ©
4 - 4 alternative materials, with minimal impact on the final
but the quality is lower R . i . .
Reevel Econo- product’s quality (within quality control limits).
ecycla .
s . . L . mic Higher-priced but lower-quality products compared to
-bility lity and low, but with tives, th
3 |Quality and price are low, but with incentives, they | penefit | 3| jyemative materials, with minimal impact on the final
become generally usable , . Lo . L
product’s quality (within quality control limits).
Higher-priced and lower-quality products compared to
2 Even with incentives, usage remains limited. 2 alternative materials, with noticeable impact on the final
product’s quality (quality degradation).
Higher-priced and lower-quality products compared to
1 Recycling is possible but not necessary 1 alternative materials, with significant impact on the final
product’s quality (quality degradation).
The construction of the 5 elements - dismantling, . .. . .
. . . - Designated waste requiring separate dismantling and
6 transportation, processing, production, and sales - is 6
management.
complete
. . Hazard aste requiring separate dismantling and
5 Improvement is needed in one of the 5 elements 5 ous W e.r dquitine pa.lr S antiing
management (environmentally friendly disposal).
Waste requiring restrictions on incineration and landfill
Recycle 4 Improvement is needed in two of the 5 elements Environ 4 due to separate dismantling and management (environmental
process -ment conservation).
infra impact Waste classified as foreign material when mixed with
3 Improvement is needed in three of the 5 elements 3 substances of the same nature (waste tiles in recycled
aggregates).
. SN Substances causing long-term environmental harm, despite
2 Improvement is needed in four of the 5 elements 2 . s fong P
short-term impacts.
. . - No adverse environmental impact in both the short and
1 Improvement is needed in all five of the 5 elements 1 v v P
long term
A material or resource essential for industrial and
6 Dismantling possible while preserving the original 6 societal activities, uniquely capable of substituting
condition by regular workers natural resources without causing harm, and the sole
replacement for such resources
A material or resource essential for industrial and
5 Preservation of the original condition possible using 5 societal activities, capable of substituting natural resources
special tools without causing harm, and one among the available
. alternatives for replacing natural resources
Disman
“tle 4 Dismantling possible with specialized personnel and | Market 4 A material or resource essential for industrial and societal
Workab tools ability activities, one of several available substitute materials
-ility Waste that is currently unused for any industry but holds
Products with wet or fixed metal connections but easy e‘ 15 cum . Yl . or any mdustry u. 0.
3 . . 3 potential as a substitute material through future application
to dismantle on-site
development
Heavy or potentially hazardous material exposure for . . L .
Y p' . Y . u . X P . A raw material available for use with incentives,
2 workers during dismantling, with high foreign material 2 S . .
considering environmental factors and other conditions
content
| Materials posing risks to workers during on-site | A product with no current purpose in recycling, with
dismantling limited prospects for future use
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Waste
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Fig. 3. Results of the recycling effectiveness assessment
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Table 2. Comparison of general demolition and selective demolition

processes
Process General demolition Selective demolition
- Disposal of household| - Disposal of household waste
waste + Preliminary demolition of

- Preliminary demolition of]
non-hazardous waste

+ Preliminary demolition of]
asbestos building materials

« Preliminary demolition of|

- Selective

non-hazardous waste

- Preliminary demolition of

asbestos building materials
demolition  of
waste that can be separated

Interior easily detachable building | by physical state (window
material materials (wood and synthetic| frames, ceiling materials,
demolition | resins) flooring, partitions)
- No demolition of fixed| - Separate collection and
building materials sorting of waste glass after
- On-site  destruction and| destruction
comprehensive treatment| - Concrete adhesive materials
of materials such as glass| such as wallpaper are not
separately  sorted and
dismantled
Structural | Disr.nantling by. the same -Disr.nantling by. the same
.. cutting or crushing method| cutting or crushing method
demolition . . .o .
as interior materials as interior materials
- Construction debris - Waste concrete (including
- Waste for incineration bricks and blocks)
- Cost estimation for export| - Waste asphalt concrete
Waste of mixed construction debris| - Waste synthetic resins,
disposal waste wood

- Waste for incineration
- Application to mixed

construction debris
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Table 3. Dismantling production rate (unit: worker/m?)

Table 4. Selective dismantling production rate for residential buildings
(unit: worker/m?)

Worker
Carpenter | Roofer | Mason | Laborer
Components C Worker Carpenter | Roofer | Mason | Laborer
Roof tile - 001 | - 0.02 omponents
Roof | Roof frame 0.04 - - 0.02 Roof tile - 0.01 - 0.02
Masonry - - 0.02 0.02 Roof | Roof frame - - - 0.02
Rafter 0.05 - - 0.025 Masonry - - 0.02 0.02
Ceiling | Texture, plywood 0.015 - - 0.03 Rafter 0.050 - - 0.025
Mortar, plaster - - - 0.12 Ceiling | Texture, plywood 0.050 - - 0.030
Woodwork, partition 0.06 - - 0.03 Mortar, plaster _ _ _ _
Texture, plywood 0.01 - - 0.02
I - : - Woodwork, 0.050 - - | 0030
Wainscoting 0.03 partition
Walls
Plastered wall - - - 0.04 Texture, plywood | 0.025 - - 0.020
Tile removal - - - 0.20 Walls | Wainscoting - - - 0.03
11 ippi - - - .01
:{a pa.pf.:r smpjlng 0.0 Plastered wall - - - 0.04
oor joists an -
Floor | floorboards 0.20 0.10 Tile removal _ - - - 0.20
and Mortar mixing _ _ _ 0.12 Wallpaper stripping - - - 0.010
attic Linoleum - - - 0.03 Floor 0.100 - - 0.100
Tile removal - - - 0.20 Flogr Mortar mixing - - - 0.12
Sum 0.375 0.01 0.02 1.015 :tlzic Linoleum - - - 0.030
Tile removal - - - 0.020
82 F7159UD, HHOIMS SE 71%0| SA, BT SHHISS  Door [Glssremowl | 000 | - | - | 0050
ZIRIRCE T3 S U HRROIMO 2 U 5 Al e | WindowRame o | L1 L] oo
& separation
2 ZAHIRS ZII6I%C) ot 71| SHRIZAMOIE M2F  window | oy g
_ _ - . 0.020 - - 0.050
T Qe MBIIEXH SHHBISS MBI 0l2fet A7 ¥t ™M | separation
A5 LHRERY sHAIZALO] 3t QH} SHRIZAF U EesR 2 Segreg | Demolition waste
3 f04_ HEAH SHAIS 7# | ototo] LBt SiixSAt & 2E5HA S “ated | sorting and 0,100 ) ) 0200
Aol BEEME Felottd LIEHLHH Table 3, 40f LIEMH it storage | disposal
2L}, ©, Table 40iIM 2Ealx S5 Aol Cigt Z&Z0il Sum 0.465 1.04
MAIEX] 242 2= FE0| toi M= Song and Seong(2017)2
AR 5HAH
HE O 11901, 6752282400 IS MA2 SoIZ 2 3ir}, vjE 2
= -(|0] ZE=XREH { =2 [HAIO 2= ALESE ZAIHK 2 ~ _
o8 =0 oy ress vEe SRR A0 SH51 BRI HE B 52 ABSI0IE O o 718
FEZMS 5125k B ZAH|QF 2Bt SHFM[ZALO| A ot s
O“ Too= Eool'ozi \_EOH “ [=) f ‘ |' =0 OH “o |' | |' OEI_ O|E=10.” |_7£_E 6H _” 75!'%"0| [H_?__Eoljl [[H_E_O_” O|_‘—:‘|%9—|
HIZ2 22 ARSI H D ol ZH| QlH} SFIZAL HIR B B o
1€ 22t Lh85101 Blinof Tavle 5% 201 B AHSA HIS 5101 ot ajmuigel Ms0l Setapl 4utEe Holg 4 9
2 6351618, ZshH SAL HIES 702683HAC2 MEEQL oy
M .
Ct, et 2E6lR| SAS HAGHH LBt ShASALRt H] W Sto]
Table 5. Comparison of construction costs between conventional demolition and selective demolition
) Conventional demolition Selective demolition
Item Construction area i . T o o " T O
m abor cost per uni oS abor cost per uni 08
) Total workers | | 000 womm®) | (1,000 won) | 0@ WOKEIS | 000 wonim®) | (1,000 won)
Carpenter 2400 900 267.639 240,875 1116 267.639 298,685
Laborer 2436 161.858 394,286 2496 161.858 403,998
Sum - - - 635,161 - - 702,683
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Table 6. Construction waste generation per unit (unit: ton/m?, Ministry of Land, Infrastructure and Transport (2023)

. Concrete Metal Boards Wood Synthetic Mixed
Classification g Sum
waste scrap scrap waste resin waste waste
| Single-family 0.03200 - 0.00051 0.00300 0.00174 0.00653 0.04378
Residential | house
Apartment 0.03561 R 0.00066 0.00416 0.00233 0.00874 0.05150
Construction Reinforced 0.04888 . 0.00117 0.00141 0.00445 0.00664 0.06255
concrete
Non ~I'gieel structure 0.02920 R 0.00117 0.00071 0.00167 0.00353 0.03628
residential -
Steel reinforced 0.04087 - 0.00117 0.00128 0.00167 0.00418 0.04917
concrete
Single-family 13321 0.0010 - 0.09680 0.02630 0.2030 1.6792
Residential | house
Apartment 1.4770 0.0655 R 0.01500 0.02610 0.1637 1.7993
Demolition Reinforced 1.4028 0.0730 - 0.06380 0.02150 0.1348 1.6959
concrete
Non =g el structure 09167 0.0550 - 0.01940 0.02610 0.1348 1.1624
residential -
Steel reinforced 1.5861 0.1220 - 0.00180 0.02450 0.1452 1.8796
concrete

Table 7. Cost per waste treatment posted on Korea construction researches association website (unit: won/ton)

Disposal location Product name

Applicability

Applicable rate

Clean waste concrete generated during the demolition of concrete and civil

Road, bridge Concrete waste . . 27,756
structures without contaminants
Parapet removal . .
P . Asphalt concrete waste | Pure recycled asphalt concrete without contaminants generated from paved roads 29,709
construction
A condition in which combustible waste has been removed, and non-metallic
. minerals suitable for recycling, such as waste concrete and waste asphalt, are
Construction waste . . . YCURE, R . . K P 46,374
i partially included, with non-metallic waste materials like waste bricks, waste
Reconstruction and ceramics, and waste soil being separately or mixed in the discharge
redevelopment project - - -
(Demolition and Inert waste generated during construction processes such as excavation,
. . . . foundation work, and underground structure construction, or in the interim
dismantling work for Construction debris . . . .. . 58,522
processing of construction debris, or at construction site waste transfer stations,
houses, apartments, etc.) . . N . .
with a moisture content of no more than 85 %, allowing for transport and disposal
Mixed construction | Construction debris with combustible construction waste comprising less than 67377
waste 5 % by weight ?
Reconstruction and When combustible construction debris comprises less than 5 % by weight in 166,193
redevelopment project Nl cansinEien non-combustible waste (e.g., waste glass, waste tiles, waste ceramics, etc.) ?
(Demolition and
dismantling work for waste When combustible construction debris comprises less than 5 % by weight in 170,279

houses, apartments, etc.)

other construction debris (e.g., waste boards, waste panels, etc.)

3.2.2 2EslA H7IE 2| HIE 24 =W IE LS Aot & 4+ |tz =EmHYIE

Lt SiFSAIRL 2EHH SAS AR o dsks AL XMe|HIIE 67,677=/H22 MEoI¥ L S M= T
7129 Me| HI82, Table 69 H&F4 SZEt2|H|of FHA|E/0] St HEgdeA] B2F ALHFet S S S|
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22 SYolttn 7HEsint Tl 2EdlieE H=tHer 1k m'ol| Ygt SHAZAIS IS Z20ll= 2340108242 H7IZ X
X7 AT ANMRE ZeHESe2 M 7HAGE 720 M2 2|7t 25, EEslH S M= of 17 %2l 38,823 HO|
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Table 8. Cost analysis of general demolition waste disposal
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Fig. 4. Economic analysis results of general demolition and selective
demolition projects

. X 5 Total waste generation Conventional demolition
Item Construction | Generation unit Unit o Cost
> 2 . . nit price 0s .
area (m ton/m 9 9
(m) ( ) Quantity (ton) | Ratio (%) (1,000 won/ton) (1,000 won) Ratio (%)
Concrete waste 1.4770 3,545 88 46.374 164,387 70
Wood waste . 0.0150 36 1 35.000 1,260 1
Synthetic resin waste ’ 0.0261 63 2 49.000 3,069 1
Mixed waste 0.1637 393 10 166.193 65,294 28
Sum - 1.6818 4,036 100 - 234,010 100
Table 9. Cost analysis of selective demolition waste disposal
Total waste generation Conventional demolition
Item Construction | Generation unit - R e
> 2 Quantity . nit price ost .
area (m ton/m’ () o
(e (ton/m) (ton) Ratio (%) (1,000 won/ton) (1,000 won) | Rt (o)
Concrete waste 1.4770 3,545 88 46.374 164,387 84
Wood waste 2400 0.0150 36 1 35.000 1,260 1
Synthetic resin waste ’ 0.0261 63 2 49.000 3,069 2
Mixed waste 0.1637 393 10 67.377 26,471 14
Sum - 1.6818 4,036 100 - 195,187 100
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