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ABSTRACT

In this study, building demolition debris treatment processes were classified with
destructjon, wastes transportation, debris treatment & recycling, and landfilling. And
LCA for building demolition debris treatment such as destruction and all
landfilling (scenario 1), consignment treatment & recycling(scenario 2) and onsite
treatment & recycling(scenario 3) was carried on. In inventory stage., developed LCI
DB in Korea was used. And Eco—indicator 99 methodology was used in impact
assessment stage.

As the result, the order of the environmental impact showed that scenario 1 is
6.30E+05 Pt(ecopoint), scenario 2 is 7.11E+05 Pt and scenario 3 is 7.82E+04 Pt. The
order of result showed that scenario 3 is 7.82E+04 Pt and it is found that the onsite
treatment and recycling in building construction is the most environmentally superior .
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Fig. 1. Scenario for the (reatment of building demolition debris.

Table 1. General specification of G apartment complex

Item Contents
Established year 1971
Demolished year 1995
Ground area 27,7754 m"
Building area 249216 m’
Profile 10 blocks
. o 352 households
Scale of buildings -
66 m”
5 floors
Structure Steel concrete
Period 160 days
Process Method of machinery destruction
, . Distance to recycling site 19 km {(one way)
Destruction - - X
Distance to landfilling site 20 km (one way)

Distance from consignment treatment

0.5 km (one way)

site to landfilling site

Table 2. Building demolition debris from G apartment complex

Type Amount (ton)
Concretes'’ 649175
Metals 3129
Mixed waste” 1346.2
Total 66576.6

1) Including tile debris and bricks

2) Including paper debris, resin wastes and glass wastes
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Table 3. Environmental impacts considered in
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this study

Stage Items
] - Energy consumption
Destruction i . )
~ Operation of demolition machinery
) - Energy consumption
Transportation _
- Waste transportation
- Energy (diesel and electricity power) consumption by recycling
) machinery and instrument
Recycling . o .
- Environmental merit in recycling
- Using recycled aggregates and metals
o - Energy consumption
Landfilling ] o )
- Operation of landfilling machinery
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Table 4. Machinery and consumed energy used in landfilling

i Working |Fuel consumption Energy

Stage Machinery . )
volume (L/hr) Consumption

Crusher 1.0 m” 93.0 hr 17.7 16461 L"

Destruction | Breaker 1.0 m’ 32.0 hr 17.7 566.4 1."
Payloader 2.87 m’ 339.2 hr 20.2 6,351.8 L"

Transportation | 16 ton press roll truck - 2,663,062.4 ton * km

Landfilling | 2L dozer 19 ton 1271 hr 571.6 30,267.3 Lll))

Compacter 32 ton 182 hr 18.0 6,5479 L

1) Energy Source : diesel

Table 5. Results of impact assessment for landfilling (Unit @ Pt*)

Stage Human Ecosystem Resource Total Ratio
Destruction 3.25E-03 1.15E+02 4.83E+04 4.84E+04 7.7%
Transportation 2.50E-01 1.33E+04 371E+05 3.85E+05 61.0%%
Landfilling 1.32E-02 4.66E+02 1.96E+05 1.97E+05 31.3%
Total 6.30E+05 100%

* Pt . Ecopoint
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Fig. 2. Contribution of environmental impact from landfilling.
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Table 6. Machinery and consumed energy
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from consignment treatment and recycling

Stage Machinery Working volume | Energy consumption (L)

Crusher 1.0 m’ 93.0 hr 1646.1 L"

Destruction Breaker 1.0 m 32.0 hr 566.4 L
Payloader 2.87 m’ 339.2 hr 6,351.8 L"

Transportation 15 ton truck - 2,543,984.0 ton-km
16 ton press roll truck - 55,426.3 ton-km

Consignment Carrying machinery - 45430.1 LY
treatment Recycling instrument 200 ton/hr 84,308.6 kwh
Landfilling Bull dozer 19 ton 52.4 ton/hr 13296 LV
Compacter 32 ton 364.0 ton/hr 2876 L

1) Energy Source : diesel
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Table 7. Products fron. recycling process of demolitior debris
Item Quantity (ton: Final treatment
Treated quantity 64,917.5 -
Recycled aggregates 63,105.1 recycling
By-product Metals debris 15783 recycling
Secondary mixed wastes 234.1 landfilling

* Rate of generated recyvcled aggregate : 0.97
Rate of generated metals : 0.024

Rate of generated secondary mixed wastes @ 0.004

Table 8. Results of impact assessment for consignment treatment and recycling (Unit:Pt)

Stage Human Ecosystem Resource Total Ratio
Destruction 3.25E-03 1.15E+02 4.83E+04 4.84E+04 6.9%
Transportation 2.50E-01 1.33E+04 3.71E+05 3.76E+05 53.6%
Consignment _
3.95E-02 1.17E+03 2.68E+05 2.70E+05 38.5%
freatment
Recycling -4.31E-03 -1.14E+02 -1.92E+03 -2.04E+03 -0.3%
Landfilling 5.79E-04 2.06E+01 8.62E+03 8.64E+03 1.2%
Total 7.01E+05 100.0%
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Fig. 3. Contribution of environmental impact
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Table 9. Machinery and consumed energy used in on—site treatment and recycling

Energy

Stage Machinery Working Volume -

Consumption (L)

Crusher 1.0 m’ 93.0 hr 1,646.1 L"

Destruction Breaker 1.0 m’ 32.0 hr 566.4 L"
& Payloader 2.87 m’ 339.2 hr 6,351.8 L"
Recycling Jaw crusher 200 ton/hr 63.0 hr 4,275.0 kwh
Crusher 75 kW 65.0 hr 4,875.0 kwh
Transportation 16 ton press roll truck - 138,858.6 ton-km
o Bull dozer 19 ton 52.4 ton/hr 13296 L"
Landfilling - Y

Compacter 32 ton 364.0 ton/hr 2876 L

1) Energy Source : diesel

Table 10. Results of impact assessment for onsite treatment and recycling(Unit @ Pt)

Stage Human Ecosystem Resource Total Ratio
Destruction & _
) 6.39E-03 1.95E+01 5.15E+04 5.17E+04 66.1%
onsite treatment

Recycling -4.31E-03 -1.14E+02 ~-1.92E+03 -2.04E+03 -2.6%
Transportation 1.30E-02 6.92E+02 1.94E+04 2.01E+04 25.7%
Landfilling 5.64E-04 1.99E+01 8.40E+03 8.42E+03 10.8%
Total 7.82E+04 100.0%
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Fig. 4. Contribution of environmental impact for onsite treatment and recycling.
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