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Course / Learning Objectives

 Learn to identify the latest engineered wood products and timber
building systems—and how to apply them to design projects.

« Assess and compare the environmental impact of wood products
along the entire process chain, from resource extraction to final built

project.

* |[dentify the effects of wood products on human health and well-
being.

« Evaluate wood construction based on its ability to address current
environmental, economic, and social concerns.
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What is the major cause for deforestation in the Southern Hemisphere?

Harvesting of wood
for construction

Wildfires

Clearing of land for
agricultural uses

Consumption of
paper goods




How much of the world's forest area is certified?

About 10% About 25% About 50% About 75%
e seeesomosdommsioheonm sl tepporgiepapoleceomae. By




The World’s Forests Forestry and Sustainability

I Tropical and subtropical forest
[ Temperate forest
Boreal forest
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Photosynthesis

Al
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Light Sugar C,H,,0,
= Growth
Carbon Dioxide 6CO, Oxygen 60,
Water 6H,0
Light

6CO, + 6H,0 - C.H,.0, 60,
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Forestry and Sustainability

Net Gain
- More than 500,000 ha

~ >100,000- 500,000 ha

>10,000- 100,000 ha

Net Loss

B Vore than 500,000 ha
I > 100,000 - 500,000 ha
I > 10,000 - 100,000 ha

No change

e

Annual Net Forest Gain and Loss (1990-2015)
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Deforestation Forestry and Sustainability

Slash-and-burn Farming, Brazil
-
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Atmospheric Carbon Dioxide Levels
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Carbon Cycle / Sustainable Forest Management

Atmosphere

Biogenic Carbon Cycle N
s Fossil Carbon

hotoynthest \ Infestation Forest Fire
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Organic Carbon

Oceans » Dead Organisms

and Waste Products A o :
‘ Replanting Group Selection Harvest
Fossils and Fossil Fuels - - - o :
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Forest Certification

Europe
incl. Russia

North and
Central America

Programme for the
Asia Endorsement of Forest
Certification

FSC

Forest Stewardship
Council

South America

Oceania

@ PEFC Certified Forest Area
B FSC Certified Forest Area

Non Certified Forest Area
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What percentage of a harvested log is converted into usable products?

40% 60% 80% 99%




Plantation forests account for how much of the global industrial roundwood

production?

10% 25% 50% 75%




Forest Products Products and Manufacturing

Wood Fuel: Pellets _
P e A TS 5T

MEngineered od Products NT % T “* Plne Forest Plantatlon
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Carbon SequeStratiOn Products and Manufacturing

.. Forests as
carbon sink

Growth and harvest

S

Wood Products as Carbon Sinks
| ----------- Timber products TR
! [ as carbon sink i

Increased storage capacity
over time

L@
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Industry and Wood Utilization Products and Manufacturing

1940 1970

. Processed into lumber

23°24% Transferred to other facilities to use as raw materials

2390
3539 i . Recovered for energy production

41-45%

. Incinerated as waste or landfilled

Wood Utilization CT Scan for Defects

Microtec

1985 Today

Optifnization O Proction |

~————z

Microtec
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Life Cycle Assessment

Resource Extraction Ny

¢ ) American Wood Council
Canadian Wood Council
‘ Wood Proswcts
§
l ! I Nere, Lurmer

Manufacturing

| Recycling, Reuse,

£ Disposal
| 74
Demolition On-Site . » - B |
Construction ) Y
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Environment S ams

American Wood Council

O Environmental Product Declarations (LVL / Glulam)
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Globalization Trends Products and Manufacturing

Shlpplng Yard New Zealand Eucalyptus Plantatlon B_raZ|I
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Which construction system offers complete separation of structure and enclosure?

Platform Frame
Construction

Log Construction

Post and Beam
Construction

Mass Timber Panel
Construction




Craft and Construction

Timber Construction Systems
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Platform Frame
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Timber Frame
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Log
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Craft and Construction

Timber Construction Systems

¥

v

Solid Timber
Construction

Construction

Panel

Frame
Construction
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Timber Construction Systems Craft and Construction
: < A L=
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Frame Construction %
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Wood-Based Composite Products Craft and Construction
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Glulam LVL OSB Plywood Nail-Laminated Timber
APM Engineered Wood Associatio‘g;_r‘ APA — Tth Wood Association r
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Hybrld Constructlon and Composﬂe Components Craft and Construction

Metal Connectors Concrete Podlum Wood- Concrete Comp03|tes
- NiliHoiz5eton-ForigielEc 57 A N
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Prefabrication and Mass Customization Craft and Construction

s S

Carpenters, Austria, 1906

S
fl E
Prefabricated Components Prefabricated Panels Prefabricated Modules
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Wood Technology and Digital Manufacturing Craft and Construction

Joinery Machine
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Exposed wood surfaces on the interior are...




Health and Well-Being Craft and Construction
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Health and WeII Belng Potential and Outlook
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C. Kelz V. Grote, and M. Moser, “Interior Wood Reduces Pupils’ Stress Levels” (2011)
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Health and Well-Being Potential and Outlook

2 o
D. Fell, “Wood and Human Health” (FP Innovations, 2010)

FP Innovations
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Wood in the Clty Potential and Outlook
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Building in Existing F
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Multi-Story Timber Construction Potential and Outlook
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Rapld HOUSing Potential and Outlook
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Future Developments Potential and Outlook
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Regional Production Open Building Systems Friction Welding
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Questions?
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 Ulrich Dangel, AIA
Associate Professor of Architecture

The University of Texas at Austin
Austin, Texas

dangel@utexas.edu
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Thank you!
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