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Management options

A Landfill

I Consume space

I H,S gas generation
A Incineration

I SO, gas generation
A Reuse

I Y2 sheet or larger

A Recycle
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Objectives

A To develop a systematic lifecycle
approach for Al bertadc
Industry to reduce the amount of drywall
waste generated and land4illed
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Outline

A Phase |

I Drywall Waste Prevention

A Phase |
I Drywall Recycling through Composting
A Phase Il

I Use of Composted Drywall as a Soll
Amendment to Reclaim Disturbed Sites

A Summary

Edmonton Waste Management
Centre of Excellence



Phase | (March 2007 i March 2008)

Drywall Waste Prevention

Dr. Mohamed Al-Hussein
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Waste identification

Explode Wall Blocks
(Polyfaces))

Identify wall
types

General Procedure:

Exterior Wall

Sort Continuous
Walls and

7

Waste Identification
Potential Reduction

D

Interior Wall

A 4

add boundaries

Extrude Walls Start/End

—

Extrude Structural and
non-structural members

(Studs, Sills, etc)

¢

Split 3d
Model by Floors

—» Create Shop Drawings

C
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Identify Doors,
Windows, Connections
and Discontinuities

—

Identify Special cases
for doors/windows and
connections

b

Vary UCS for Create Panels
<—
each wall from walls
Optimization Model > Final Cutting List
End )«




—
3D modelling

w Exporting from ArchiCAD to AutoCAD
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—
Shop drawings

W Floor plan w 3D Model
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Takeoff List

Type [Quantity| Length
(in)
A 100 115.5
B 8 80.5
C 9 24
G 85 103.5
I 4 86
L 2 12
M 2 67.4
N 4 59
O 2 37.1

Cutting list

n Valid Combinations
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8’ Sg 12° S12
0,0,3,0,0,2,0,0,0] 0,0,5,0,0,2,0,0,0] 0
[0.0.200°0°00 [0.0.6,0.0.0,0,0.0] |0
[0.0.3,0,0,1,0,2.0] [0.2 [0.0.5.0,0,1,0,2.0] [0.2
[0,0,2,0,0,2,0,4,0] 04 [0,0,4,0,0,2,0,4,0] 04
[0.0.3.0,0,0.0.4.0] [0.4 [0.0.5.0.0.0,0.,4.0] [0.4
[0.1,0,0,0,1,0,0.0] [3.5 [0.0,0,0,0,0,1,0.2] (2.4
[0.1,0,0,0,0,0,2.0] [3.7 [0.1,0,0,0.2,0,0.1] (2.4
[0,0,0,0,0,1,0,1,2] [3.9 [0,1,1,0,0,0,0,0,1] (2.4
[0.0,0,0,0,0,0,3.2] [4.1 [0.1,0,0,0,1,0,2.1] [2.6

I I
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OF / b HF ]|
Waste (8 [ n




Mathematical optimization

w Analysis Method: Linear Programming

l—W&Ste

N
w Objective function F(x): min Z X@
| p=1

w Constraint equations:
[X,%,,%,3 , %] Ly.o =[10089,854,2,2,4,2]"
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Results

Crptitrized cutting layout, 2.35m (92 5/8imn) Optirized cutting layout, 2 66m (104 5/8imn) Crptirnized cutting layout, 2. 94m (115 5/8m)
Pattern Q) Scrap Pattern HNum Scrap Pattern Q) Sorap
[1,0,0,0,0,0,0,0,0,0,0,0,0] 133 0 [1,0,0,0,0,0,0,0,0,0,0,0,0] 111 1332 [1,0,0,0,0,0,0,0.0,0.0.0,0] 122 2806
[0,0,0,0,1,1,0,0,0,0,0,0,0] 12 13 [0,0,0,0,1,0,0,0,0,0,0,0,0] 26 650 [0,1,0,0,0,0,0,0,0,0,0,0,0] 29 ]
[0,0,1,0,1,0,0,0,0,0,0,0,0] 10 3875 [1,0,0,0,0,1,0,0,0,0,0,0,0] 12 & [0,0,0,0,1,0,0,0,0,0,0,0,0] 14 504
[0,0,0,0,1,0,0,0,0,0,0,0,0] 4 52 [1,0,1,0,0,0,0,0,0,0,0,0,0] 10 28.75 [1,0,0,0,0,2,0,0,0,0,0,0,0] & ]
[0,0,0,1,0,0,0,0,0,0,0,0,0] & 12375 [0,0,0,1,0,0,0,0,0,0,0,0,0] ] 163,13 [0,0,0,0,1,0,0,0,1,0,0,0,0] & 4.5
[0,0,0,0,0,0,0,0,1,0,0,0,1] 3 428 38 [0,0,0,1,0,0,0,0,0,1,0,0,0] 1 338 [1,0,2,0,0,0,000,000,0] 5 2375
[0,0,0,0,0,0,0,0,2,0,0,0,0] 1 2213 [0,0,0,0,0,0,0,0,0,0,0,0,2] 1 2213 [0,0,0,0,1,0,1,0,0,0,0,0,0] 3 4.5
[0,0,0,0,0,0,0,1,1,0,0,0,0] 1 20.13 [0,0,0,0,0,0,2,0,1,0,0,0,0] 1 0.28 [0,0,0,1,0,0,0,0,0,0,0,0,1] 3 7.13
[0,0,0,0,0,0,2,0,0,0,0,0,0] 1 23.63 [0,0,0,0,0,0,0,1,0,0,0,0,1] 1 26.13 [(0,0,0,1,0,0,0,0,0,0,0,0,0] 2 87.25
[0,0,0,0,0,0,1,0,0,0,0,1,0] 1 24.07 [0,0,0,0,0,0,0,0,2.0,0,1,0] 1 0.07 [0,0,0,0,1,0,0,0,0,00.1,0] 1 1.94
[0,0,0,0,0,0,0,0,0,1,1,0,0] 1 3013 [0,0,0,0,0,0,0,0,2.0,1,0,0] 1 083 [0,0,0,0,1,0,0,0,0,0,1,0,0] 1 275
[0,0,0,0,0,0,1,0,1,0,0,0,0] 1 34 88 [0,0,0,0,1,0,0,0,0,1,0,0,0] 1 675
[(0,0,0,1,0,0,0,1,0,0,0,0,0] 1 &
Total Total Total
[133,0,10,6,26,12.3,1,6,1,1,1,3] [133,0,10,6,26,12.3,1,6,1,1,1,3] [133, 29, 106,26 123 1,6,1,1,1,3] 18.21%
Table 7. Multi Stock Size Optimization
Pattern ) Scrap
[1,0,0,0,0,0,0,00,00,00] 122 0
[0,1,0,0,0,0,0,0,0,0,000] 29 0
[0,0,0,0,1,1,0,0,0,0,0,0,0] 12 1776
[0,0,0,0,1,0,0,0,1,0,0,0,0] ) 45
[0,0,1,0,1,0,0,0,0,0,0,0,0] ) 23.22
[0,0,0,1,0,0,0,0,0,0,0,0,1] 3 7.05
[0,0,0,0,1,0,1,0,0,0,0,0,0] 2 2.98 W t . O 5 8()/
[0,0,2,1,0,0,0,0,0,0,0,00] 2 475 aS e . . O
[0,0,0,1,0,0,0,0,0,1,0,0,0] 1
[0,0,0,0,0,0,1,1,0,0,0,00] 1
Edmonton Waste Manage[ [0.0.0,0,0,0,0,0,0,0,1,1,0] 1
Centre of Excellence Total
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Results of phase |

A Best Management & Practices (BMP)
Guide

A Current results showed that up front
design innovations could affect use of
material in the construction phase

A Software developed is being used by a
local construction company
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Phase Il (march 2007 i July 2008)

Drywall Recycling through
Composting
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Drywall recycling

A Gypsum wallboard manufacture

A Fertilizer Manufacture

A On Site Land Application

AOff Site Land Appl i cza
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—
Apply to soll directly

A Benefits:
I Increases available calcium & sulfur
I Reduces sodium uptake

I Loosens clay soils and allows water & air to
circulate

A Concerns: long term effect
i Exchangeable soil K{, MgT
I Chemical compounds
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Benefits of composting

A Help to keep nitrogen
A Absorb odor compounds

A Increases Cation Exchange Capacity
I Binds Contaminants
I Degrades Compounds
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Drywall collection
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Collection management




Drywall grinding
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Drywalls for experiment
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