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A BIM-based Process to Estimate the Amount of Construction Waste Genegerated in the
Demolition Phase
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Abstract

The amount of waste generated in the demolition phase of architecture, engineering, and construction (AEC) projects is enormous.
Therefore, it is important to estimate the amount of demolition waste for efficiently reducing and managing generated construction and
demolition (C&D) waste. Therefore, this paper aims to propose a building information modeling (BIM)-based process to estimate the amount
of construction waste generated in the demolition phase of AEC projects. Since BIM models include geometric and semantic information of
building objects simultaneously, the amount of demolition waste and their characteristics can be accurately estimated and analyzed,
respectively. In order to check the applicability of the BIM-based quatification process proposed in this paper, it was applied to the
illustrative example.
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Figure 33. The amount of waste generated in South Korea
Anual waste (source: ministry of environment in 2015)
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1. Create BIM model ]
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[ 2. Calculation of material quantity from BIM model ]

V.

[ 3. Volume (m?) of C&D waste in dismantle phase

v

[4. Calculate the weight (ton) of C&D waste in dismantle phase ] - Specific gravty

- Material quantity

[5. Proposal of calculation of quantity of C&D waste by material]

] - Volume conversion factor
- Material quantity

Figure 34. Proposed process for estimating the amount of
demolition waste using BIM models (including volume and
weight)
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Figure 35. BIM model used for the illustrative example
(Autodesk Revit 2015)

Table 2. The volume of building materials extracted fror
the BIM model and their volume change factors and
specififc gravity values

Atr)?l ?1%1?:1 of Volume Specific

No. Material materiaigs conversion gravity

3 factor (ton/m?)

(m*)
1 Wood 456.4 1.05 0.2
2 Steel 255.3 1.02 7.8
3 Concrete 174.6 1.10 2.4
4 Board 100.2 1.10 1.4
5 Wall clay 46.7 1.10 0.8
6 Tile 24.2 1.10 2.4
7 Chrome 16.1 1.02 2.8
8 Glass 9.1 1.05 2.5
9 Aluminium 7.8 1.02 8.2
10 Plastic 0.9 2.00 0.5
11 Porcelain 0.2 1.10 2.4
Total 1091.1
Tile Chrome  Gjass Aluminium
Wall clay 42 161 9.1 78 Plastic
6.7 2% 2% 1% 1% 09
4% 0%

Electric

Board
100.2 0.2
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\

Figure 36. Distribution of building materials extracted fror
BIM models
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Table 3. The volume and weight of demolition waste
estimated by the BIM-based proposed process

. Volume Ratio Weight Ratio
No.| Material (m?) (%) (tonne) (%)
1 Wood 479.2 41.5 109.5 3.8
2 Steel 260.4 22.5 2004.0 69.1
3 Concrete 192.1 16.6 419.1 14.5
4 Board 110.2 9.5 140.2 4.8
5| Wall clay 51.4 4.5 39.7 1.4
6 Tile 26.6 2.3 58.0 2.0
7 Chrome 16.4 1.4 45.0 1.6
8 Glass 9.5 0.8 234 0.8
9 | Aluminium 7.6 0.7 61.5 2.1
10 Plastic 1.8 0.2 0.5 0.0
11| Porcelain 0.2 0.0 0.5 0.0
Total 1,155.4 100.0 2,979.8 100.0
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