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Or…

I’ve Got 99 Problems, and Too Much 
Salvaged Wood Reuse Ain’t One



Welcome to the world of 

Domicology
The study of the economic, social, and environmental 

characteristics relating to the life cycle of the built environment.
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Presenter
Presentation Notes
The need arises for defining a new field of study, to avoid reductionist concepts of “Oh, this is just deconstruction…” or “Oh yeah, blight elimination, right…” or “Oh this is a public policy challenge…”

Not just a self-indulgent idea, in the publication pipeline with the American Society of Civil Engineers, Journal of Architectural Engineering



2/12/2019 The Second Michigan Forest Bioeconomy Conference 4
Source: http://www.steelconstruction.info/Life_cycle_assessment_and_embodied_carbon



11.5+ million tons of wood in landfills annually - more than the 
amount of timber harvested from national forests each year 
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Source: http://thegreenproject.org/our-story/landfill/



The Structural Lumber Reuse 
Imperative
Focus on high-volume, low-value materials

Location
Number of 
Abandoned Homes

Approximate Volume 
of Salvageable Lumber Equivalent # of Trees

Michigan 225,946 1,096,552,000 BF 1,624,521
Midwestern US 1,379,720 6,694,401,000 BF 9,917,632
United States 5,813,286 28,205,676,000 BF 41,786,186
Data Sources and Notes:
- MSU Center for Community and Economic Development (2016). Muskegon, Michigan 

Deconstruction Economic Cluster Feasibility Study.
- US Census Bureau (2016). American Community Survey, Vacant Housing Units.
- BF=board foot = a piece of lumber 12”x12”x1”
- Tree equivalent is a tree of 24” diameter producing 4 16’ logs (Scribner)

That’s about:
- 219 million end tables
- 11 million dining tables
- 5.4 million picnic tables
- 644 Brock Commons projects!
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Images source: 
https://images.adsttc.com/media/images/59b9/8d94/b22e/38f3/4700/0090/slideshow/28098979911_a3270ae7e2_o.jpg?1505332605; 
https://images.adsttc.com/media/images/59b9/7c95/b22e/38f3/4700/0088/medium_jpg/35961001550_fc88212fbb_o.jpg?1505328258
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Presenter
Presentation Notes
This is an Engineering Problem
1902-built home, decon 2016 – Larch spp.
~1954 home, decon 2017 – Spruce and pine spp.
Processed ~3,000 lf of dimensional lumber



The $64,000 (or more) question:

“This is cool, but how do you get to the 
material in a cost effective and  efficient 

way?”
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Challenge #1: Deconstruction (and Salvaged Wood) are 
Costly

• ~$25,260 to deconstruct 1,250sf home - 16% lumber by weight
• Total: $4,041 for ~4,850 mbf structurally usable lumber

• ~$833/mbf harvesting and transport cost
• Current virgin material pricing 

• Stumpage - ~$161/mbf
• Random length lumber futures at $457/mbf in the Great Lakes states

• What about salvage value of other materials? Economies of 
scale? Carbon markets and valuation?
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524 Baker St., Lansing - Demolition
Floor Area: 1,100 SF

Labor: 4 workers (1 excavator operator, 1 
ground person, 2 truck drivers)

Time: 40 worker hours
- 4 ppl x 8 hours demolition: 32 hrs
- 2 ppl x 4 hours restoration: 8 hrs

Unit Time: 0.036 worker hours/SF
Job 

Potential:
100 1,200 SF homes = 2.08 FT jobs

1214 Massachusetts Ave., Lansing - Deconstruction
Floor Area: 1,232 SF

Labor: 6 workers (5 workers, 1 de-nailer)
Time: 260 worker hours

- 5 ppl x 3-4 days deconstruction: 134 hrs
- 1 ppl x 126 hours de-nailing

Unit Time: 0.211 worker hours/SF
Job 

Potential:
100 1,200 SF homes = 12.17 FT jobs

Source: Anuranjita, A. (2017). Life Cycle Assessment Framework for Demolition and 
Deconstruction of Buildings. MS Report, Michigan State University.
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“The currently available tools for removing fasteners from lumber 
are adequate to perform this task safely, cost effectively, and 
efficiently.” 

1: Strongly 
Disagree

5: Strongly 
Agree

3: Neutral

Average = 2.9
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Challenge #2: Regulatory Barriers
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Source: 
https://woodmizer.com/us/Portals/0/EasyDNNN
ews/thumbs/125/515LumberGradingH.jpg

Presenter
Presentation Notes
Salvaged lumber not named in lumber grading rules, wood design standards, or national building codes
Significant residual strength characteristics in salvaged wood, but
Grade stamps often expired or missing
Uncertainty about grading/stamping
“Analysis paralysis” 



Challenge #3: Lack of Consistent Markets

$18.67/bf!!!!!
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Presenter
Presentation Notes
No “big box effect”, although they’re trying
From national survey
Average sales of <95,000 bf/year
~38% of sales from salvaged lumber
Wide variety of products/product mixes



Is Construction in the 4th Industrial Revolution Yet?
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Deconstruction

Demolition

Source: https://www.forbes.com/sites/bernardmarr/2016/04/05/why-everyone-must-get-ready-for-4th-industrial-revolution/#16d279f63f90

Construction



Ph. 1: Assessment

Ph. 2: Deconstruction

BIM

Machine 
Learning/ 
Prediction

Ph. 3: Scan/Sort

Hydraulic 
Equipment

Robotic 
Equipment

Contaminants

Visual 
Quality/

Grade

Dimensions

End-U
se Algorithm

Physical Alteration

Ph. 4: Pre-Process/Ship

Optimized 
Transportation

Denail/
Surface Prep

The first last mile

The new first mile

The new last mile
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The Way Ahead: Assessment 
Automation
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Where is it?
How much is there?
When can it be revisited?

Presenter
Presentation Notes
We know where the stumpage is in the field through a combination of:
Photogrammetry and remote sensing
Field inventory
Established relationships between tree physical characteristics and biochemical properties (the guts)
Microsoft recently unveiled a national map of the building stock, using semantic segmentation and polygonization from 5 million training images @ 1ft/pixel resolution
- Next step for us to combine known physical form data from tax records, building offices, etc. and on-the-ground assessments to train a model to recognize the interior features of buildings based on an array of external features



The Way Ahead: Scan and Sort

• Requirements analysis:
• De-nailing
• Identification of surface 

contaminants (LBP)
• Visual grading 
• Dimensioning
• Damage identification 
• Cutting to length/width
• Tagging/inventorying

• Analyzing imaging options

20



The Way Ahead: Scan and Sort/Process & Ship

DECONSTRUCT & 
TRANSPORT
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CONTRACTOR
RETAINS

DIGITAL PLATFORM
Construction Materials

Energy/Chem Feed Stocks

Mfg  Feed Stocks

Consumer Scale

INTERNAL NETWORK

EXTERNAL NETWORK

REDEPLOYMENT



Thank You! 

Questions?

berghorn@msu.edu
domicology.msu.edu
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