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The Building Sector and Embodied Carbon
Increased emissions of greenhouse gases (GHGs) to 
the atmosphere from fossil-fuel based 
anthropogenic activity over the last couple centuries 
has stirred environmental concern. The building 
sector alone is responsible for nearly 40% of global 
annual carbon dioxide (CO2) emissions with 23% of 
those total emissions attributed to building operation 
and 11% to material production and construction 
(known as embodied carbon) (Architecture 2030). 
Significant progress to increase building operational 
efficiency has been achieved over the years through 
innovations in renewable energy technologies as 
well as through well designed structures that take 
advantage of passive strategies and aim towards net 
zero design. Given the substantial amount of effort to 
mitigate the impacts of building operation, attention 
has recently turned to embodied carbon. 

Unlike the impacts connected to building operational
energy which can be reduced over time through
building upgrades, the impacts of embodied carbon 
are generally mostly realized by the time a building is 
constructed. This is of particular concern as global 
building floor area is expected to double by 2060 
(Architecture 2030), emphasizing the need to curtail 
embodied carbon emissions associated with new 
construction. To alleviate embodied carbon, 
innovation of novel building technologies combined 
with principles of circular economy must be 
employed. One such strategy that has gained 
popularity and offers great potential to lower 
embodied carbon in the building sector is mass 
timber construction. This study addresses mass 
timber (cross laminated timber and mass plywood 
panels) product efficiency from a forestry manage-
ment and woo utilization perspective.
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What is Mass Timber?
Mass timber serves as an umbrella term for a variety 
of engineered wood products (EWPs), technology 
that utilizes small, dimensioned lumber to form large 
composite wood components for structural 
applications. By combining standard, individual 
pieces of lumber and veneer into one finished 
product, EWPs offer greater dimensional stability, 
strength, and durability. Popular EWPs on the market 
include cross laminated timber (CLT), glulam, mass 
plywood panels (MPP), dowel laminated timber 
(DLT), nail laminated timber (NLT) and other 
structural composite lumber (SCL) products.

Projects that utilize EWPs as the main material for a 
building’s structural frame are considered mass 
timber construction. Although wood has been used 
as a structural material for thousands of years and is 
well-known in traditional stick frame construction, 
mass timber adds a new spin on the familiar bio-
based material. Mass timber’s high strength-to-
weight ratio not only allows EWPs to compete with 
other common structural materials, but also expands 
their application to a wider range of projects, 
particularly mid-to-high rise construction (Ramage et 
al., 2017). 
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Why Mass Timber? An Environmental Perspective
The structural materials used in constructing primary 
load resisting systems are steel, concrete and wood. 
The structural properties and architectural qualities 
of each material have been exemplified in building 
projects across the globe. In light of growing effort 
to reduce building sector embodied carbon, the 
environmental impact of each material has become 
important in material selection considerations.

Mineral-based materials such as steel and concrete 
are highly extractive and energy intensive which 
result in significant amounts of embodied carbon 
through their production. Lots of energy, often 
supplied by fossil fuels, is needed to heat material in 
steelmaking (e.g., blast furnaces) or in clinker 
production (e.g., kilns) to achieve necessary 
ingredients. Since fossil fuels are finite resources, 
their emissions are considered permanent one-way 
additions of carbon into the atmosphere, 
increasing the GHG effect. The acquisition of mineral 
raw material faces a similar challenge as resources 
are extracted at a rate far exceeding their 
renewability. Besides insufficient future supply, 

mining these raw resources often leads to 
degradation of the surrounding environment and 
ecosystems. Some emissions occur naturally in the 
production like the calcination of limestone in ce-
ment production, which are significant and difficult to 
avoid. There is room for improvement for steel and 
concrete with ongoing research looking to reduce 
each industry’s respective embodied carbon.
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Bio-based materials like timber, on the other hand, 
boast several environmental benefits. Timber is 
renewable, relatively energy non-intensive, and 
naturally sequesters carbon. As of late, harvested 
wood products (HWP) as opposed to conventional 
mineral-based materials, have been recognized as a 
potential climate change mitigation strategy to curb 
building sector embodied carbon by increasing the 
wood products pool, thereby allowing for greater 
carbon storage beyond the forest. Arguably the 
greatest emissions savings from utilizing HWPs, 
however, are associated with the substitution benefits 
of high-embodied energy materials for low-embodied 
energy materials. Replacing steel and concrete for 
timber can result in known reduced carbon 
emissions thus reducing the short-term climate 
impact of material production. Carbon sequestration 
may further improve the climate benefit over the long 
term. Lastly, logging and mill residue can constitute 
as bioenergy and contribute to energy substitution 
benefits. Emissions from bioenergy are considered 
temporary two-way emissions into the atmosphere 
as that carbon is biogenic and a part of the carbon 
cycle.

Why Mass Timber? An Environmental Perspective
(continued) 

Is it Renewable? Is it Energy-Intensive? Does it Store Carbon?
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Biogenic Carbon
What is Biogenic Carbon?

As trees grow through photosynthesis, they extract 
carbon dioxide (CO2) from the atmosphere. Some 
of that CO2 is used for growing functions and is 
released back to the atmosphere through respiration 
while the rest is stored as sugars and starches in 
the form of woody biomass. The longer trees grow, 
the more atmospheric CO2 is sequestered into new 
biomass growth highlighting the direct correlation 
between carbon sequestration and wood yield. When 
a tree or part of a tree dies because of age or 
disturbance, carbon is no longer actively 
sequestered. 

As a result, biogenic carbon will eventually move 
through different pools in the forest ecosystem, 
specifically from living biomass pools (i.e., 
aboveground, and belowground biomass like trees 
and roots respectively) to non-living carbon pools 
(i.e., soils, deadwood, and litter). Carbon may also 
be moved out of the forest ecosystem in the form 
of HWPs and its accumulation in landfill. Ultimately, 
biogenic carbon will be released back into the 

atmosphere, either immediately through incineration 
(often for bioenergy) or gradually through decay. This 
release of biogenic carbon into the atmosphere may 
then be re-sequestered in new plant growth. The pro-
cess described above illustrates the carbon cycle.

Why is Biogenic Carbon Important?

The climate benefit of forests is well known 
given their role as large terrestrial carbon sinks. The 
amount and rate by which carbon is sequestered by 
forests hugely depends on forest dynamics such as 
tree species, composition, and climatic conditions. 
One of the greatest influencing factors over biogenic 
carbon at the forest scale, however, are disturbances 
both natural (e.g., fire, storm, insect, disease, etc.) 
and anthropogenic (e.g., harvest). The intensity and 
frequency of disturbances greatly influences the 
quantity and timing of carbon fluxes between forests 
and the atmosphere. Computer models and 
simulations may help to give an idea of impending 
natural disturbances, however such events and their 
impacts remain largely unpredictable. On the other 

hand, the effect of harvest on carbon storage is more 
direct, with different forest management regimes 
either informing or inhibiting biogenic carbon 
storage. 

In the case of mass timber, when extending the 
carbon sink to the built environment, the climate 
benefit of timber products improves the longer 
carbon is stored away from the atmosphere, 
emphasizing the importance of long lived HWP. The 
greatest influence over biogenic carbon at the 
product level comes down to end-of-life scenarios. 
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The Forest Management Debate
The environmental benefits associated with HWP are 
inextricably tied to the forests from which they are 
sourced, and so, it is important to consider their 
carbon implications at the forest scale. Forests, with 
their ability to sequester atmospheric carbon, make 
up a considerably large terrestrial carbon sink and 
are an important component in the carbon cycle 
(Cook-Patton et al, 2020; Mildrexler et al, 2020). 
Forests also significantly contribute to land-use 
patterns, with one third of the US covered by forest 
land. While great carbon sinks, the success of forests 
to extract carbon, and the rate at which they do so, 
depends on several factors including climatic 
conditions, species composition, and rate/intensity of 
disturbances. 

Forests in the Pacific Northwest, particularly those 
with high concentrations of Douglas-fir, have some of 
the greatest carbon storage potential in North 
America (Hudiburg et al., 2009; Smithwick et al., 
2002, Oswalt, et. al. 2019, William and Powers 2019). 
These forests act as large net sinks not only because 
of their sheer size, but also because they sequester 
more carbon than is lost from harvest or wildfires 
(Hudiburg et al. 2019). 

Though carbon storage in wood products has 
received interest, Pacific Northwest forests can store 
carbon for many hundreds of years unlikebuildings 
which temporarily store carbon only over the lifespan 
of the building (Law et al., 2018). As such, some 
believe that climate change mitigation through 
terrestrial carbon storage can be best achieved by 
letting forests grow as old-growth forests, or at the 
very least by extending harvest rotations and 
reducing harvest intensity (Law et al., 2018). 

Meanwhile, the Pacific Northwest has become an 
epicenter for the utilization of mass timber 
construction in North America. The inherent 
mechanical properties of Douglas-fir as a structural 
material, and the species’ large presence in the 
region, has gained the interest of the AEC 
community to build bigger and taller with it. Naturally, 
a debate exists regarding how to best manage these 
forests, and more broadly, how forests should serve 
to mitigate climate change. 
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While maximizing forest growth will provide more 
wood and greater forest carbon storage, proponents 
of HWP argue that the greatest source for carbon 
mitigation comes from displacing fossil fuels as 
carbon stored in forests is a one-time creation and 
cannot contribute to continued reduced emissions 
without harvest (Lippke et al., 2011). It was observed 
that the long-term carbon stock of unmanaged 
forests eventually reached a point of equilibrium as 
increases in carbon storage from tree growth are bal-
anced by decreases through respiration and decom-
position. In such a scenario, the absence of using 
HWP and the continued use of fossil fuels increases 
net carbon emissions. (Erikson et al., 2007).

Mass timber offers several benefits although its 
impact on forest and carbon dynamics is highly 
complex making efficient use of this resource 
crucial. Forest management regimes lend a role in 
forest carbon dynamics, with different management 
strategies priortizing different end goals and 
therefore producing different outcomes. How to best 
manage forests in terms of climate change mitigation 
remains a controversial issue. 

The Forest Management Debate (continued)
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Forest Management Under Climate Change
A warming climate poses considerable concern for 
forest resilience and the potential for future forest 
carbon storage. Forest resiliency, a forest’s capacity 
to recover from a disturbance, is dependent on suffi-
cient tree regeneration (Johnstone et al. 2016). Direct 
impacts on forests manifest through climate and can 
induce drought-stress, phenological changes, pro-
ductivity changes, unsuccessful seedling establish-
ment, insects and disease, increased wildfire severity 
and ultimately mortality, all of which hinder the ability 
of forests to store and sequester carbon. Indirect 
impacts under climate change threaten to amplify 
risks from changes in the occurrence and severity of 
natural disturbances such as wildfires, insects, and 
disease outbreaks (Case et al. 2021). These distur-
bances may lead to increased levels of tree mortality 
and ultimately have the potential to turn forests from 
carbon sinks into carbon sources (Peterson et al. 
2014).

As summers grow hotter and drier, forests are vic-
tim to reduced moisture availability which leads to 
drought and can in turn set the stage for wildfire. 
Even drought tolerant species like Douglas-fir are 
vulnerable to summer water deficits which in turn 
increase their susceptibility to natural disturbances 
(Littel et al., 2008; Restaino et al., 2016). This is of 
particular concern for consumers of wood products 
that depend on the vitality of certain species. As dry 
regions will likely become drier, another possible 
concern may be a decrease in the availability of qual-
ity harvestable stands (Brecka et al. 2018). Declines 
in wood supply will have implications for the availabil-
ity of sustainably harvested wood products. It there-
fore may be important to reduce long-term harvest 
targets to ensure a sustainable wood supply during 
the multiple threats on forest resilience imposed by 
climate change. Under these circumstances, efficient 
utilization of wood fiber becomes a priority.
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AEC Industry Involvement
The architecture, engineering, construction (AEC) 
industry is a large consumer of wood products with 
the growing popularity of mass timber construction 
projected to further increase the industry’s wood 
consumption. As such, the AEC industry is a large 
driver of the forest products market which invariably 
affects forest management and ultimately forest 
dynamics. Eco-conscious designers looking to 
reduce their carbon footprint should be aware of their 
influence over wood consumption since designing 
wood buildings inherently also means designing 
forests themselves. Architects are encouraged to 
work with forest managers to develop context-
appropriate supply chain relations that enhance 
ecological, social, and economic benefits. Product 
innovation that maximizes wood fiber efficiency 
coupled with thoughtful design and integration of 
such technologies in architectural applications can 
further take advantage of wood volume available 
post-harvest. Designers hold a great deal of sway 
over forest carbon dynamics. A couple ways by 
which they do so include their choice of material 
selection and the optimization of timber structural 
systems for wood fiber efficiency.
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At what scale do descisions made by designers 
impact efficient utilization of available wood 
volume and carbon?

26
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Project Background
With the recent development of the mass timber 
manufacturing, design and construction industries in 
the United States, there has been attention focused 
on mass timber as a viable climate change 
mitigation strategy to reduce embodied carbon 
emissions within the building sector as wood 
sequesters biogenic carbon. Given that forests and 
the implications of varied management and 
harvesting strategies are complex, agreement on 
the best approach to manage forests sustainably 
remains a point of contention. While an increasing 
number of architects in the U.S. are interested in 
employing mass timber as the primary structural 
system in their designs, they are asking questions 
about the relative sustainability of the forests from 
which the wood in mass timber products is sourced. 
Furthermore, the scale of impact that architects 
might have on driving forest and carbon dynamics 
by their choices of timber products seems to be little 
understood by designers themselves. 

The purpose of this study is to: 

1. Demonstrate the impact different forest manage-
ment strategies have on available wood harvest and 
biogenic carbon.

2. Measure available wood volume and biogenic 
carbon associated with two different types of harvest 
strategies. 

3. Visualize possible end results of those timber 
harvests through building design based on available 
resources in conjunction with product efficiency.
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Statement of Problem and Research Questions
Forest management has been a long-debated topic 
as there is no consensus on the best strategy to 
sustainably manage a forest for both timber 
production and climate change mitigation. While 
some argue that forests are better managed with a 
less hands-on approach (Hudiburg et al., 2019) and 
should be left alone, others advocate for forests as 
an opportunity to better meet future infrastructure 
demand as opposed to less environmentally 
friendly alternatives (Churkina et al., 2020). In this 
light, members of the AEC community working with 
engineered wood products have a valuable role to 
play not only in driving the forest products market, 
but also in making impactful climate change 
mitigation benefits within the building sector. 
Effective sourcing of wood, however, depends on 
wood availability within the limits of sustainable forest 
management, all of which is subject to different 
forest management styles. The following questions, 
which serve as the main points of investigation, seek 
to understand the scale at which certain decisions 
made by architects working with mass timber have 
on forest and carbon dynamics. 

1. At what scale do differing forest management 
regimes impact available wood volume post-
harvest? On storing biogenic carbon?

2. In terms of efficient fiber use, at what scale does 
building with MPP versus CLT better utilize available 
wood volume post-harvest? In terms of efficient fiber 
use, it is known that MPP can utilize more of a log 
than CLT but it is not clear what the scale of that 
difference translates to in terms of what is able to be 
built.
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Methodology and Assumptions

Literature Review

Investigation first began with a literature review of 
relevant research material. Resources include 
academic papers, journals, and articles. This 
literature review helped to build background 
knowledge and a deeper understanding of the 
context at hand. 

Establishing Wood Volume

Looking at the McDonald-Dunn Research Forest 
located at Oregon State University in Corvallis, OR, 
two types of forest management regimes were 
chosen, specifically a 40yr and 60yr rotation of 
Douglas-fir. The purpose for selecting two different 
stand ages is to compare total wood volume 
available post-harvest. Stands of Douglas-fir were 
chosen because this predominant species is 
commercially grown in the PNW region and is 
highly sought after for manufacturing wood products. 
Douglas-fir reaches maximum biological output in 
terms of carbon sequestration (greatest rate ...

of carbon sequestration) at 70-80 years, by which the 
rate of sequestration then begins to decline. Typical 
production for commercial Douglas-fir however, often 
operates on 40-year rotations. To demonstrate 
potential differences in wood yield and carbon 
sequestration of forest practices that are not 
business-as-usual, Douglas-fir grown at a 60-year 
rotation was chosen as a compromise for reaching 
closer to the species’ maximum biological output 
while remaining economically feasible. Although 
some companies like Port Blakely prove that growing 
Douglas-fir on 60 year cycles can be profitable, other 
commercial producers have found equal success 
growing Douglas-fir on 40 year cycles with a quicker 
return on investment. Wood volume post-harvest are 
then to be calculated in board feet for both invento-
ries. 

Images on the left show several different stands of 
Douglas-fir at the McDonald-Dunn Research 
Forest under different management strategies. 
Picture A shows an example of variable retention 
harvest, a form of uneven-aged management where 
stand structure and age class are left non-uniform 

 A

 C

 B

 D
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1. Given the heights of individual trees from lidar, the inverse of 
the equation below, along with the provided coefficients (Eng 
2012), will be used to determine tree diameter at breast height 
(DBH).

2. Next would be to solve for tree volume using the 
following equation (Poudel and Hailemariam 2016):

through clear-cutting and thinning operations. Picture 
B showcases uneven-aged management through 
thinning operations where some trees are left to grow 
larger for longer, like the variable retention method. 
Picture C represents typical commercial production 
under even-aged management, with some 
intermittent thinning operations. Lastly, Picture D 
again shows uneven-aged management of 
Douglas-fir, although management is relatively light-
touch and closely resembles unmanaged forests 
incorporating lots of deadwood and litter. To 
compare “apples to apples” between stands of 40yr 
old and 60 yr old Douglas-fir, it is necessary to 
evaluate even-aged stands since uneven-aged 
stands remain highly variable and therefore difficult 
to calculate.

Regarding the specific age classes chosen, Picture 
C showcases an even-aged stand of Douglas-fir at 
40 years while Picture D showcases an uneven-aged 
stand of Douglas-fir at 60 years. Although differ-
ent management strategies are employed it is still 
worthwhile noting the difference in diameter of trees 
between stands, with the 60yr trees having larger 
diameters at breast height.

Originally, when tracts of 40yr and 60yr Douglas-fir 
stands in the McDonald Research Forest were to be 

established, the retrieval of point-cloud lidar data (like 
shown on the left) with the heights of individual trees 
would be used to calculate tree volume. This work 
would have been carried out in consultation with 
Oregon State University College of Forestry faculty 
members Professor Stephen Fitzgerald, Director of 
College of Forestry Research Forests and Associate 
Professor Bogdan Strimbu of the Department of 
Forest Engineering, Resources & Management. 
Once tree heights derived from lidar scans would be 
available, the following equations would have been 
used in Microsoft excel to calculate tree volume.

35
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From these equations, total stand biomass can be 
calculated. Unfortunately, retrieval of the point-cloud 
lidar scans became unavailable. Consequently, 
estimates of wood volume post-harvest were derived 
from literature as well as from estimates given by 
Hampton Lumber and Professor Stephen Fitzgerald.

According to Hampton Lumber, 22,000 bd.ft. of 
lumber can be expected from one acre of Douglas-fir 
at 40 years. This was also confirmed by Stephen 
Fitzgerald to be a reasonable estimate for lumber 
coming from similar stands in the McDonald 
research forest.

As shown in the yield table below, this estimate 
matches findings for stands categorized by Class 3 
site indexes. Since a majority of stands in the 
research forest are categorized with Class 3 site 
productivity, it can be assumed that a 60-year-old 
stand of Douglas-fir will provide 52,000 bd.ft. of 
lumber.

The estimated total for bd.ft. derived thus far applies 
to dimensional lumber available post-harvest. Based 
off aggregate data, about 50% of a log is utilized and 
converted into dimensional lumber. These estimates 
are helpful to gauge how much wood volume is

Total Board Feet Estimates

Lumber from 40-year-old stand: 22,000 bd.ft.
Veneer from 40-year-old stand: 30,800 bd.ft.

Lumber from 60-year-old stand: 52,000 bd.ft.
Veneer from 60-year-old stand:72,800 bd.ft.

available post-harvest for lumber-based EWPs like 
CLT and glulam, but do not reflect different wood 
fiber utilization efficiencies of other products such as 
MPP, a veneer-based 
product. 

According to Freres Lumber, the sole producer of 
MPP, approximately 70% of a log is utilized and 
converted into veneer. A higher log utilization 
percentage for veneer can be explained by the log 
peeling process as opposed to cutting rectangular 
shapes from a circular cross section in lumber 
production. Furthermore, roughly 20% less wood 
fiber is required for MPP to achieve the same 
structural capabilities as a CLT equivalent given the 
products greater density. MPP is therefore about 40% 
more efficient with wood fiber than CLT. Multiplying 
the previous estimates for dimensional lumber by 
1.4, total estimated bd.ft. of veneer for both stands 
can be calculated. Accordingly, a 40-year-old stand 
of Douglas-fir can be assumed to provide 30,800 
bd.ft. of veneer while a 60-year-old stand of 
Douglas-fir can be assumed to provide 72,800 bd.ft. 
of veneer.

It is important to note that these estimates reflect fully 
stocked acres with no thinning interventions. 
Typically, thinning is involved in forest management 
plans to prevent overcrowding, allow for enhanced 
growth rates in younger stands, and avoid 
competition for sunlight, water, and nutrients. The 
impact of thinning on total stand biomass is highly 
variable as the amount of biomass subtracted from 
thinning depends on the age of trees at the time 
of thinning as well as the intensity of the thinning. 
Thinning will usually produce less standing biomass 
at the end of a rotation than will a fully stocked acre, 
although depending on the nature of thinning 
operations, trees removed may be large enough to 
be considered marketable logs. 
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Visualizing Wood Volume

Once wood volume in terms of board feet for lumber 
and veneer coming from both stands were 
established, the next step was to visualize it. A 
couple of exercises were performed to accomplish 
just that. The first exercise, titled “How much wood?” 
looked to compare total merchantable volume 
coming from each scenario. The second exercise, 
titled “Wood and Structure, CLT and MPP” went a 
step further and looked at comparing differences 
in wood volume for both products as it applies to 
different structures. An average of the difference in 
wood volumes calculated for building totals in each 
scenario will provide a general margin of wood fiber 
reduction between CLT and MPP. A more detailed 
description of “How Much Wood?” can be found on 
page (39). Similarly, a more detailed description of 
“Wood and Structure, CLT and MPP” can be found 
on page (45).

Peavy Forest Education Center

The final demonstration builds on the last two 
exercises to showcase wood fiber utilization as it 
applies to a building design. Peavy lodge, shown

right, is in Peavy Arboretum within the McDonald 
Research Forest at Oregon State University. Situated 
on 10,000 sq.ft within the arboretum, Peavy Lodge is 
surrounded by various protected tree species. 
However, the lodge is slated for demolition and 
replacement. 

Five redesigns of Peavy Lodge, in consultation with 
Judith Sheine and structural engineer Mikhail 
Gershfeld, along with reference to the Fast+Epp 
timber bay calculator will account for differences in 
wood fiber usage between CLT and MPP. The 
percentage of wood fiber reduction from CLT to 
MPP will be determined by the average deviation in 
wood volume differences calculated from the matrix 
of scenarios in exercise 2. Each design utilizes the 
same program, organization, and internal structure 
(post and beam). Designs defer in terms of envelope 
structure enclosing the entire volume. A standard 
scenario using simple post and beam construction 
with shear walls will serve as a base case scenario. 
Four separate designs will look to enclose the same 
space through different structural approaches. 
Finally, carbon storage associated with each design 
is assessed through the Woodworks calculator.
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How Much Wood?

40

To comprehend what the calculated amount of board feet coming from both the 40-year and 60-year stands of 
Douglas-fir looks like, this first exercise looks to visualize these wood volumes through 10’ x 12’ panels of both 
CLT and MPP. Representing volume as panels not only establishes a recognizable unit to better understand total 
volumes, but it also allows for the comparison of wood fiber usage in a realistic application through similar 
structural equivalence. Using an APA product report for DR Johnson CLT and Freres Lumber’s MPP panel 
design guide, panels of the same structural performance were determined. According to the Freres Lumber 
Design Guide, “E2 CLT is the most comparable grade of CLT in terms of engineering and species that we have to
compare to Mass Ply. 5.10” F-16 Mass Ply can achieve the same spans as 6.875” 5-ply E-2 CLT.” In terms of 
structural equivalence, these to panels perform similarly under the same load conditions for roof and floor spans.

The number of panels represented are derivative of total wood volume post-harvest over one acre and twenty 
acres of harvest. Twenty acres is represented because that is the minimum amount of acreage considered 
worthwhile for entry into the forest with harvest equipment Lastly, wood volumes in both the one-acre and 
twenty-acre demonstrations are referenced to a square 10,000 sq.ft. base representing the Peavy Forest 
Education Center site area. Doing so ties wood volume available post-harvest from stands in the research forest. 
to the project site area.
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F-16 5-ply MPPE-2 5-Ply CLT

F-16 MPP, 5-ply thickness = 5.10”
1 panel = 10’ x 12’ x 5.10”
1 bd.ft. = 1’ x 1’ x 1”
1 panel = 612 bd.ft.

If one acre at 40yrs produces approx. 30,800 
bd.ft. of veneer, then one acre can produce:

50 panels

E-2 CLT, 5-ply thickness = 6.875”
1 panel = 10’ x 12’ x 6.875”
1 bd.ft. = 1’ x 1’ x 1”
1 panel = 835 bd.ft.

If one acre at 40yrs produces approx. 22,000 
bd.ft. of lumber, then one acre can produce:

25 panels

100’

100’
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F-16 5-ply MPPE-2 5-Ply CLT

F-16 MPP, 5-ply thickness = 5.10”
1 panel = 10’ x 12’ x 5.10”
1 bd.ft. = 1’ x 1’ x 1”
1 panel = 612 bd.ft.

If one acre at 60yrs produces approx. 72,800 
bd.ft. of veneer, then one acre can produce:

118 panels

E-2 CLT, 5-ply thickness = 5.10”
1 panel = 10’ x 12’ x 5.10”
1 bd.ft. = 1’ x 1’ x 1”
1 panel = 835 bd.ft.

If one acre at 60yrs produces approx. 52,000 
bd.ft. of lumber, then one acre can produce:

63 panels
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If twenty acres at 40yrs produces approx.
616,000 bd.ft. of veneer, then twenty acres can 
produce:

1,006 panels

If twenty acres at 40yrs produces approx.
440,000 bd.ft. of lumber, then twenty acres can 
produce:

533 panels

100’ 100’
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If twenty acres at 60yrs produces approx.
1,456,000 bd.ft. of veneer, then twenty acres can 
produce:

2,379 panels

If twenty acres at 60yrs produces approx.
1,040,000 bd.ft. of lumber, then twenty acres can 
produce:

1,260 panels
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Wood and Structure, CLT and MPP

46

The purpose of this second exercise is to demonstrate differences in wood volume between CLT and MPP as it 
relates to structure. A variety of structural scenarios are applied to a rectangular volume of 27,000 cu.ft. Each 
scenario varies by a different structural approach to enclose the rectangular volume, highlighting differences in 
wood fiber efficiency through structural design. Furthermore, each scenario is assessed through construction with 
CLT/glulam and with MPP panels, columns and beams, highlighting wood fiber efficiency between products. 

Member sizing was calculated with Fast+Epp’s timber bay calculator, Structurlam and Freres Lumber design 
guides, and guidance by committer members. Wood volume required to construct the building total in each 
scenario is then calculated in board feet. Total board feet required to construct the building total in each CLT and 
MPP scenario is then compared to determine percentages of wood volume reduction when using MPP. An aver-
age of these wood volume reduction percentages shows that MPP structures are generally 19% more efficient 
in terms of wood volume compared to CLT. This average allows for quick comparisons in wood fiber efficiency 
between CLT and MPP iterations for designs of the Peavy Forest Education Center. 

Building totals between CLT and MPP for each scenario are also compared in terms of log utilization (i.e. the 
number of trees (logs) needed for harvest to construct each scenario). This was achieved by comparing wood 
consumpton of one acre needed for each CLT and MPP volume in all scenarios.These comparisons between CLT 
and MPP log utilization were done between 40yr stands and 60yr stands. Doing so allows for better understanding 
of how much less trees (log), are needed for extraction when using MPP instead of CLT.
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CLT from Douglas-fir Stand 

Load-bearing CLT walls, 
Beams 10 ft o.c. 
Roof: 87V (3ply) CLT 
30' X 60' X 343" = 6,174 bd.ft. 

Walls: 105V (3ply CLT) 
15' x60' x4.14" = 3,726bd.fl. (2) = 7,452bd.ft. 
15' X 29.31' x 4. 14" = 1,820 bd. 11. (2) = 3,640 bd.ft. 
Total = 11,092 bd.ft. 

Glulams: Width: 5.12". Depth: 21" 
5.12" X 21 " X 29.31' 
5.12" x 21 • x 351.75" = 37,820.16 cu.in. = 21.89 cu.II. = 263 bd.tt. (5) 
Tolal = 1,315 bd.11. 

Building Total = 18,581 bd ft 

40 Yrs , If once acre of Douglas-hr _ 22 000 bd ft 
• produces approximately: - , • • 

60 yrs. lf ooceacreofDouglas-f,r = 52 000 bd ft 
• produces approximately: , • • 

MPP from Douglas-fir Stand 

Load-bearing MPP walls , 
Beams 1 Oft o.c. 
Roof: 2-ply MPP 
30' X 60' X 2.04" = 3,672 bd.ft. 

Walls: 4-ply MPP 
15' x 60' x 4.08" = 3,672 bd.11. (2) = 7,344 bd.ft. 
15' X 29.33' X 4.08" = 1,795 bd.11. (2) = 3,590 bd.ft. 
Total = 10,934 bd.ft. 

MPP Beams: Width: 3.06", Depth: 21" 
3.06" X 21" X 29.33' 
3.06" x 21" x 351 .96" = 22,616.95 cu.in. = 13.09 cu.ft. 
= 157 bd.ft. (5) 
Total = 785 bd.ft. 

Building Total = 15,391 bd.ft. 

40 yrs. u once acre of Douglas-hr = 30 800 bd ft 
• produces approximately: , • • 

60 Yrs , II once acre of Douglas-fir _ 72 BOO bd ft 
• produces approximately: - , • • 
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CLT from Douglas-fir Stand 

Load-bearing CLT walls, 
Beams 12 ft o.c. 
Roof: SN (3ply) CLT 
30' x 60' x 343" = 6,174 bd.ft. 

Walls: 105V (3ply CLT) 
15' X 60' X 4.14" = 3,726 bd.fl . (2) = 7,452 bd.ft. 
15' X 29.31 ' X 4.14" = 1,820 bd.fl. (2) = 3,640 bd.fl. 
Total = 11 ,092 bd.11. 

Glulams: Width: s.12· . Depth: 23" 
5.12" x23" x29.31' 
5.12" x 23" x 351 .75" = 41 ,422.08 cu.in. = 23.97 cu.ft. = 288 bd.ft . (4) 
Total= 1,152bd.fl. 

Building Total = 18,418 bd.ft 

40 yrs. lfonceacreofDouglas-fir = 22 000 bd ft 
• produces approximately: , • • 

60 yrs: 11 once acre of Douglas-fir _ 52 000 bd ft 
produces approximately: - , • • 

MPP from Douglas-fir Stand 

Load-bearing MPP walls, 
Beams i 2 ft o.c. 
Roof: 3-ply MPP 
30' X 60' X 3.06" = 5,508 bd.fl . 

Walls: 4-ply MPP 
15' x 60' x 4.08" = 3,672 bd.ft. (2) = 7,344 bd.fL 
15' x 29.33' X 4.08" = 1,795 bd.ft. (2) = 3,590 bd.11. 
Total = 10,934 bd.ft. 

MPP Beams: Width: 3.06", Depth: 23" 
3.06" X 23" X 29.33' 
3.06" x 23" x 351 .96" = 24,770.94 cu.in.= 14.34 cu.fl . 
= 172 bd.ft. (4) 
Total = 688 bd.fl . 

Building Total = 17,130 bd.ft. 

40 yrs: 11 once acre of Dougl<;1s-fir = 30 800 bd ft 
produces approximately: , • • 

60 Yrs . lfonceacreolOouglas-fir = ?2 800 bd ft 
• produces approximately: , • • 
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CLT from Douglas-fir Stand 

Load-bearing CLT walls, 
Beams 15 ft o.c. 
Roof: 87V (3ply) CLT 
30' x 60' x 343• = 6,174 bd.ft . 

Walls: 105V (3ply CLT) 
15' X 60' X 4.14" = 3,726 bd.11. (2) = 7,452 bd.fl. 
15' x29.31'x4.14" = 1,820bd.fl . (2) = 3,640bd.ft. 
Total = 11 ,092 bd.11. 

Glulams: Width: 5.12", Depth: 27" 
5.12" X 27" X 29.31 ' 
5.12" x27"x351 .75" = 48,625.92cu.in. = 28.14 cu.ft.= 338bd.ft . (3) 
Total= 1,014bd.fl. 

Building Total = 18,280 bd.ft. 

40 yrs . u once acre of Douglas-hr _ 22 000 bd ft 
• prcxJuces approXJmately: - , , , 

60 yrs: 1t once acre of Dcuglas-lir _ 52 000 bd ft 
produces approximately: - , , • 

MPP from Douglas-fir Stand 

Load-bearing MPP walls , 
Beams 15 ft o.c. 
Root: 3-ply MPP 
30' X 60' X 3.06" = 5,508 bd.fl. 

Walls: 4-ply MPP 
15' x 60' x 4.08" = 3,672 bd.ft. (2) = 7,344 bd.ft. 
15' X 29.33' x 4.08" = 1,795 bd.11. (2) = 3,590 bd.11 . 
Total= 10,934 bd.ft. 

MPP Beams: Width: 3.06", Depth: 27" 
3.06" X 27" X 29.33' 
3.06" x 27" x 351 .96" = 29,078.94 cu.in. = 16.83 cu.ft. 
= 202 bd.ft. (3) 
Total = 606 bd.ft. 

Building Total = 17,048 bd.ft. 

40 yrs. If once acre ol Douglas-fir = 30 800 bd ft 
• produces approximately: , • • 60 yrs: If once acre of Douglas-hr _ 

produces approximately: - 72,800 bd.ft. 
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CLT from Douglas-fir Stand 

Load-bearing CLT walls, 
Beams 20 ft o.c. 
Roof: 1 OSV (3ply) CLT 
30' x 60' x 4.14" = 7,452 bd.11. 

Walls: 105V (3ply Cll) 
15' X 60' X 4.14" = 3,726 bd.11. (2) = 7,452 bd.11. 
15' X 29,31 ' X 4.14" = 1,820 bd.11. (2) = 3,640 bd.ft. 
Total = 11 ,092 bdlt. 

Gtulams: Width: 5.12", Depth: 36"' 
5.12"' X 36"' X 29.31 ' 
5. 12"' x 36" x 351 . 75" = 64,834.56 cu.in. = 37.52 cu.It. = 450 bd.ft.(2) 
Total= 900 

Building Total = 19,444 bd.ft. 

40 Yrs ' lfonceacreofDouglas-fir _ 22 000 bd ft 
• produces approximately: - , • • 

60 yrs . 11 once acre of Douglas-hr = 52 000 bd ft 
• produces approx,mate ly: , • • 

MPP from Douglas-fir Stand 

Load-bearing MPP walls, 
Beams 20 ft o.c. 
Roof: 4-ply MPP 
30' X 60' X 4.08" = 7,344 bd.11. 

Walls: 4-ply MPP 
15' x 60' x 4.08" = 3,672 bd.lt. (2) = 7,344 bd.lt. 
15' x 29.33' x 4.08" = 1,795 bd.11. (2) = 3,590 bd.11. 
Total = 10,934 bd.tt. 

MPP Beams: Width: 3.06". Depth: 36" 
3.06" X 36" X 29.33' 
3.06" x 36" x 351.96" = 38,771 .91 cu.in. = 22.44 cu.It . 
= 269 bd.tt. (2) 
Total = 538 bd.lt. 

Building Total = 18,816 bd.ft. 

40 yrs. 11onceacreo10ougtas-1,r = 30 800 bd ft 
• produces approximately: 1 • • 

60 Yrs . lfonceacreotDouglas-111 _ 72 800 bd ft 
• produces approXJmately: - , • • 
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CLT from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 1 Oft o.c. 
Roof: 87V (3ply) CLT 
30' X 60' X 3.43" = 6,174 bd.fl. 

Walls : 87V (3ply CLT) 
15' x 60' x 3.43' = 3,087 bd.lL (2) = 6,174 bd.ft . 
15' X 29.31 ' X 3.43" = 1,508 bd.tt . (2) = 3,016 bd.fl. 
Total = 9,190 bd.tt . 

Glulams: Width: 5.12", Depth: 21 " 
5.12" X 21 " X 27.98' 
5.12" x21 " x335.76" = 36,101 cu.in.= 20.89cu.ft. 
= 252 bd.ft. (7) 
Total = 1.764 bd.tt. 

Columns:e· x 8" 
e· xs· x 15' 
e· xe· x 180" = 11 ,520 cu.in. 
= 7 cu.ft . = 84 bd.ft. (14) 
Total= 1,176 bd.ft . 

Building Total = 18,304 bd.ft . 

40 yrs: llonce acie o!Dougtas-flr _ 22 000 bd ft 
p10duces approxrmately: - , • • 

60 yrs : 11 once acre ol Douglas-hr _ 52 000 bd ft 
produces approximately: - , • • 

MPP from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 1 Oft o.c. 
Roof: 2-ply MPP 
30' x 60' X 2.04" = 3,672 bd. II. 

Walls: 2-ply MPP 
15' x 60' x 2.04" = 1,836 bd.ft. (2) = 3,672 bd.ft. 
15' X 29.66' X 2.04" = 907.6 bd.lt. (2) = 1,815 bd.ft. 
Total = 5,487 bd.ft. 

Glulams: Width: 3.06", Depth: 21" 
3.06" X 21 " X 28.81' 
3.06" x 21· x 345.72" = 22,215.97 cu.in. = 12.86 cu.ft . 
= 154 bd.fl . (7) 
Total = 1,078 bd.lt. 

Columns: 5.1" x 5.1" 
5.1 " X 5.1" X 15' 
5.1" x5.1" x 180" = 
4,681.8 cu.on. = 2.71 cu.ft . 
= 33 bd.tt. (14) 
Total = 462 bd.ft. 

Building Total = 10,699 bd.ft. 

40 yrs: lfonceacreolDouglas-lir = 30 800 bd ft 
produces approximately: , • • 60 yrs: If once acre ol Douglas-fir _ 

produces approXJmately: - 72 ,800 bd.ft. 
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CLT from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 12ft o.c. 
Roof: 8N (3ply) CLT 
30' X 60' X 3.43" = 6,174 bd.11. 

Columns: 8" x 8" 
8" X 8" X 15' 
8" x 8" x 180" = 11.520cu. in. 

Walls: SN (3ply CLT) = 6.67 cu.ft . 
15' x 60' x 343" = 3,087 bd.ft. (2) = 6,174 bd.ft. = 80 bd.ft. (12) 
15' x 29.31 ' x 3.43" = 1,508 bd.tt. (2) = 3,016 bd.fl. Total = 960 bd.ft . 
Total = 9,190 bd.ft . 

Glulams: Width : 5.12", Depth: 23" 
5.12" X 23" x27.98' 
5.12" x 23' x 335.76" = 39,535 cu.in. = 22.88 cu.ft. 
= 275 bd.ft. (6) 
Total = 1.650 bd.ft. 

Building Total = 17,974 bd.ft. 

40 Yrs . llonceacreofDouglas-fir _ 22 000 bd ft 
• produces approx,mately· - , • • 

60 yrs: lfonceacreofDouglas-fir = 52 000 bd ft 
produces approXJmately· , • • 

MPP from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 12ft o.c. 

Roof: 3-ply MPP 
30' X 60' x 3.06" = 5,508 bd.11. 

Walls: 2-ply MPP 
15' x 60' x 2.04" = 1.836 bd.ft. (2) = 3,672 bd.ft. 
15' X 29.66' x 2.04" = 907.6 bd.lt. (2) = 1,815 bd.ft. 
Total = 5,487 bd.ft. 

Glulams: Width: 3.06", Depth: 23" 
3.06" X 23" X 28.64' 
3.06" x 23" x 343.68' = 24,188.2 cu.in. = 14 cu.fl . 
= 168 bd.ft . (6) 
Total = 1,008 bd.lt. 

Columns: 5.1" x 5.1" 
5.1" x5.1" X 15' 
5.1" X 5.1" X 180" = 
4,681.8cu.1n. = 2.71 cu.It. 
= 33 bd.ft. (12) 
Total = 396 bd.lt. 

Building Total = 12,399 bd.ft. 

40 yrs. u once acre of Douglas-fir = 30 800 bd ft 
• produces approximately: , • • 60 yrs: II once acre ol Douglas-fir _ 

produces approximately: - 72,800 bd.ft. 
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CLT from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 15ft o.c. 
Roof: 87V (3ply) CLT 
30' X 60' X 3.43" = 6,174 bd.11. 

Walls: 87V (3ply CLT) 
15' x 60' x 3.43" = 3,087 bd.ft. (2) = 6,174 bd.ft. 
15' x 29.31 ' x 3.43" = 1,508 bd.ft. (2) = 3,016 bd.fl . 
Total = 9,190 bd.11. 

Glulams: Width: 5.12", Depth: 27" 
5.12" X 27" x27.98' 
5.12" x27" x335.76" = 46,415cu.in. = 26.86cu.ft. 
= 322 bd.11. (5) 
Total = 1,610 bd.11. 

Columns: 8" x 8" 
8" x8" x 15' 
e· x s· x 180" = 11 ,s20 cu. in. 
= 6.67 CU. ft. 
= 80 bd.fl. (10) 
Total = 800 bd.lt. 

Bui lding Total = 17,774 bd .ft . 

40 yrs: If once acre of Douglas-fir = 22 000 bd ft 
produces approximately· , • • 

60 Yrs . If once ac,e of Douglas-fir _ 52 000 bd ft 
• produces approximately: - , • • 

MPP from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 15ft o.c. 

Roof: 3-ply MPP 
30' X 60' X 3.06" = 5,508 bd.ft. 

Walls: 3-pfy MPP 
15' x 60' x 3.06" = 2,700 bd.lt. (2) = 5,508 bd.lt. 
15' X 29.49' x 3.06" = 1,353.6 bd.11. (2) = 2,707 bd.fl. 
Total = 8,215 bd.ft. 

Glulams: Width: 3.06", Depth: 27" 
3.06" X 27" X 28.64' 
3.06" x 27" x 343.68' = 28,394.84 cu.in. = 16.43 cu.ft . 
= 197 bd.ft. (5) 
Total = 985 bd.ft. 

Columns: 5.1" x 5.1" 
5.1" X 5.1" X 15' 
5.1" X 5.1" X 180" = 
4,681 .8 cu.in.= 2.71 cu.ft . 
= 33 bd.lt. (10) 
Total = 330 bd.ft. 

Building Total = 15,038 bd.ft. 

40 Yrs . llonceacreotDouglas-f1r _ 30 800 bd ft 
• produces approximately: - , • • 

60 Yrs , II once acre of Douglas-fir _ ?2 800 bd ft 
• produces approximately: - , • • 
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CLT from Douglas-fir Stand 

Post and Beam w Shear 
Walls, Frames 20ft o.c. 
Roof: 105V (3ply) CLT 
30' X 60' X 4.14" = 7,452 bd.ft. 

Walls: 87V (3ply Cll) 
15' x 60' x 3.43" = 3,087 bd.ft. (2) = 6,174 bd.ft. 
15' x 29.31 ' x 3.43" = 1,508 bd.11. (2) = 3,016 bd.ft. 
Tolal = 9,190bd.fl. 

Glulams: Widlh: 5. 12", Depth: 36" 
5. 12" X 36" X 27.98' 
5.12" x 36" x 335.76" = 61 ,887 cu.in. = 35.81 cu.ft. 
= 430 bd.11. (4) 
Total = 1.720 bd.11 . 

Columns: 
8" X 8" X 15' 
8" x 8" x 180" = 11 ,520 cu.in. 
= 6.67 cu.ft. 
= 80bd.lt. (8) 
Toial = 640 bd.ft . 

Building Total = 19,002 bd.ft. 

40 yrs: 11 once acre or D~uglas-fir = 22 000 bd ft 
produces approXJmately: , • • 60 yrs: If once acre of Douglas-fir _ 

produces approximately: - 52,000 bd.ft. 

MPP from Douglas-fir Stand 

Post and Beam w Shear 
Walls , Frames 20ft o.c. 

Rool: 4-ply MPP 
30' X 60' X 4.08" = 7,344 bd.11. 

Walls: 3-ply MPP 
15' x 60' x 3.06" = 2,700 bd.ft . (2) = 5,508 bd.ft. 
15' X 29.49' X 3.06" = 1,353.6 bd.fl . (2) = 2,707 bd.fl. 
Total = 8,215 bd.ft. 

Glulams: Width: 3.06", Depth: 36" 
3.06" X 36" X 28.64' 
3.06" x 36" x 343.68" = 37,859.79 cu.in. = 21.91 cu.fl. 
= 263 bd.lt. (4) 
Total = 1,052 bd.ft. 

Columns: 5.1" x 5. 1 • 
5.1" x5.1" x 15' 
5.1"x5.1" x 180" = 
4,681.8 cu.in.= 2.71 cu.ft . 
= 33 bd.ft. (8) 
Total = 264 bd.lt. 

Building Total = 16,875 bd.ft. 

40 yrs: If once acre of Douglas-l11 = 30 800 bd ft 
produces approximately: , • • 60 yrs: II once acre ol Douglas-hr _ 

produces approximately: - 72,800 bd.ft. 
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CLT from Douglas-fir Stand 

Post and Beam 
Frames 1 Oft o.c. 
Roof: 87V (3ply) CLT 
30' X 60' X 3.43" = 6,174 bd.ft. 

Glulams: Width : 5.12", Depth: 21 " 
5.12" X 21 " X 28.67' 
5.12" x 21 • x 344" = 36,987 cu.in. = 21.40 cu.rt. 
= 257 bcl.ft. (7) 
Total= 1,799bd.ft. 

Columns: 8" x 8" 
B" x8" x15' 
e· x 8" x 180" = 11 ,520 cu. in. = 6.67 cu. ft . = 80 bd.ft. (14) 
Total = 1,120 bd.ft . 

Building Total = 9,093 bd .ft. 

40 Yrs . If once acre of Douglas-fir _ 22 000 bd ft 
• produces approximately: - , • • 

60 Yrs . If once acre ol Douglas-hr _ 52 000 bd ft 
• produces approximately: - , • • 

MPP from Douglas-fir Stand 

Post and Beam 
Frames 1 Oft o.c. 
Roof: 2-ply MPP 
30' x 60' x 2.04" = 3,672 bd.ft. 

Glulams: Width: 3.06", Depth: 21" 
3.06" X 21 " X 29.15' 
3.06" x 21· x 349.8" = 22,478.15 cu.in. = 13 cu.ft. 
= 156 bd.ft . (7) 
Total = 1,092 bd.ft . 

Columns: 5. 1 • x 5.1" 
5.1" x5.1" x 15' 
5.1· x 5.1" x 100· = 
4,681.8 cu.in. = 2.71 cu.ft. = 33 bd.ft . (14) 
Total = 462 bd.tt. 

Building Total = 5,226 bd.ft. 

40 yrs. 11 once acre of Douglas-fir = 30 800 bd ft 
• produces approximately: , • • 

60 Yrs . lfonceacreotDouglas-hr _ 72 800 bd ft 
• produces approXJmately: - , • • 
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CLT from Douglas-fir Stand 

Post and Beam 
Frames 12ft o.c. 

Roof: SN (3ply) CLT 
30' x60'x 3.43" = 6,174bd.lt. 

Glulams: Width: 5.12", Depth: 23" 
5.12" X 23" X 28.67' 
5.12" x 23" x 344" = 40,509 cu.in. = 23.44 cu.ft. 
= 281 bd.ft. (6) 
Total = 1,686 bd.lt. 

Columns: 8" x 8" 
8" X 8" X 15' 
8" x 8" x 180" = 11 ,520 cu. in.= 6.67 cu. It 
= 80 bd.ft. (12) 
Total = 960 bd.ft. 

Building Total = 8,820 bd.ft . 

40 yrs. 11 once ac,e of Douglas-fir = 22 000 bd ft 
• produces approxunately: , • • 

60 yrs . 11 once acre or Douglas-fir = 52 000 bd ft 
• produces approx,mately: , • • 

MPP from Douglas-fir Stand 

Post and Beam 
Frames 12ft o.c. 

Roof: 3-ply MPP 
30' X 60' X 3.06" = 5,508 bd.ft. 

Gfulams: Width: 3.06", Depth: 23" 
3.06" X 23" X 29.15' 
3.06" x 23" x 349.8" = 24,618.92 cu.in. = 14 25 cu.ft. 
= 171 bd.11. (6) 
Total = 1,026 bd.ft. 

Columns: 5.1 • x 5.1 • 
5.1" X 5.1 • X 15' 
5.1" x5.1" x 100· = 
4,681.8 cu.in. = 2.71 cu.ft . = 33 bd.ft . (12) 
Total = 396 bd.ft. 

Building Total = 6,930 bd.ft. 

40 Yrs , If once acre of Douglas-hr _ 30 800 bd ft 
• produces approximately: - , • • 60 yrs: If once acre or Douglas-fir _ 

produces approximately: - 72,800 bd.ft. 
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MPP from Douglas-fir Stand 

Post and Beam 
Frames 20ft o.c. 

~oof: 4-ply MPP 
30' X 60' X 4.08" = 7,344 bd.ft. 

3Iulams: Width: 3.06", Depth: 36" 
3.06" X36" X 29.15' 
3.06" x 36" x 349.8" = 38,533.97 cu.in. = 22.3 cu.ft . 
= 268 bd.fl . (4) 
fetal = 1,072 bd.fl . 

:::olumns: 5.1 • x 5.1" 
; ,1" x5.1" x 15' 
; _1" x5.1" x 180' = 
1,681.8 cu.in. = 2.71 cu.It. = 33 bd.ft . (8) 
rotal = 264 bd. It. 

Building Total = 8,680 bd.ft. 

40 yrs: 11 once acre of Douglas-hr = 30 800 bd ft 
produces approximately: , • • 60 yrs: If once acre of Douglas-fir _ 

produces approximately: - 72,800 bd.ft. 

MPP from Douglas-fir Stand 

Post and Beam 
Frames 15ft o.c. 
Roof: 3-ply MPP 
30' X 60' x 3.06" = 5,508 bd.ft. 

Glulams: Width: 3.06", Depth: 27" 
3.06" X 27" X 29.15' 
3.06" x 27" x 349.8" = 28,900.78 cu.in. = 16.72 cu.It. 
= 201 bd.fl . (5) 
Total = 1,005 bd.lt. 

Columns: 5.1" x 5_1 · 
5.1" X 5.1" X 15' 
5.1" x5.1" x180" = 
4,681.8 cu.in. = 2.71 cu.ft. = 33 bd.ft. (10) 
Total = 330 bd.ft. 

Building Total = 6,843 bd.ft . 

40 yrs : 11 once aCie of Douglas-fir _ 30 800 bd ft 
produces approxJmately: - 1 • • 60 yrs: II once acre of Douglas-fir _ 

produces approximately: - 72,800 bd.ft. 
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CLT from Douglas-fir Stand 

Post and Beam 
Frames 20ft o.c. 

Roof: 105V (3ply) CLT 
30' X 60' X 4.14" = 7,452 bd.ft . 

Glulams: 
5.12" X 36" X 28.67' 
5.12" x 36" x 344" = 63,406 cu.in. = 36.69 cu.ft. 
= 440 bd.ft. (4) 
Total = 1,760 bd.ft. 

Columns: 
8" x8" x1 5' 
8' X 8' X 180' = 11 ,520 CU . in.= 6.67 CU. ft . 
=80bdft. (8) 
Total = 640 bd.lt. 

Building Total = 9,852 bd.ft. 

40 yrs. 11 once acre of Douglas-fir = 22 000 bd ft 
• produces approXJmately· , • • 

60 Yrs , If once acre of Douglas-fir _ 52 000 bd ft 
• produces approximately: - , • • 

MPP from Douglas-fir Stand 

Post and Beam 
Frames 20ft o.c. 

Roof: 4-ply MPP 
30' x 60' x 4.08" = 7,344 bd.ft . 

Glulams: Width: 3.06", Depth: 36" 
3.06' X 36" X 29.15' 
3.06'' x 36" x 349.8" = 38,533.97 cu.in. = 22.3 cu.ft. 
= 268 bd.ft. (4) 
Total = 1,072 bd.lt. 

Columns: 5.1 • x 5.1 • 
5. 1" x5.1" x 15' 
5. 1" X 5.1" X 180" = 
4,681 .8 cu.in . = 2.71 cu.ft. = 33 bd.ft . (8) 
Total = 264 bd.tl. 

Building Total = 8,680 bd.ft. 

40 yrs: 11 once acre of Douglas-fir = 30 800 bd ft 
produces approXJmately: , • • 60 Yrs . u once acre of Douglas-hr = 72 800 bd ft 

• produces approximately: , • • 
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~C.J i:.:,.,, ·q . ,,r~ :· ls, ~c,1dt:<:', 1 •g •.:!]r ...c;.:id be,,r'."IQ, s load-bearing walls , load-bearing walls, Load-bearing walls, load-bearing walls, 
.-,m:; ,n C" -

.., -; 1:i QC" :,mo; Kl I r. ('. Beams 10 ft o.c Beams 12 ft o.c. Beams 15 ft o.c Beams 20 ft o.c. 

~ 
41 ~! 

" ~ 
:o \ .o, • • • • oom ,c 

-v< -< 

Bu,ld,ng Total: 15.391 bd.ft. Building Total: 17,130 bd.ft. Buolding Tota l: 17,048 bd.ft, Bu1ld1ngTotal: 18,816 bd.ft. 

D.c,_t end 8,:,c ,::: ~al r-'Ce1 anct E..:am ,. :iflc.ar ~terdBe.sn . 2~,:,ar Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear 
\•1 :ii~. Fr~; 1 Jf,; c c 'i,1e1Jls F~~'='~ , • JJ.C. ioll3, FrarrP.:: ~ 1: 0 C Walls, Frames 10ft o.c Walls, Frames 12ft o.c . Walls, Frames 15ft o.c. Walls, Frames 20ft o.c. 

~ 
Oy, 

~ 
40yr> ~\l•,n • • ~ 

:-. .-:-. 60vn 60vr1, 60vn 60m 

-~---- -
> • -· . •' 

.., 

---- • 
,.,. 

Bu,1, ,ng Tntal: 10,699 bcl.ft. Building Total: 12,3"9 bd.ft, Fuild,ng Total: 15,038 bd.ft Building Total: 16,87S bd.ft. 

{l!;I 111 : I flf ~I~ ll"i: 1111 Post and Beam Post and Beam Post and Beam Post and Beam 
-r:111 .. ~10110~ 11:C •£, = I •.Ji.; Frames 1 Oft o.c Frames 12ft o .c. Frames 15ft o .c Frames 20ft o.c 

4ft 40)'r1. 

~ 
40yr, 

~ 
•ovn 4ft ,10'111' • • • • 

. ~· 

60vn. 

.~· 

"'" oo,, 

~- -~-- - -~--- -
•. .. 

Building Total: ,,uc; be.ft Building Total 6,930 bd.ft, Bu,ldmg l;:,ta'I: 6,114, bd.ft. Building Total: o,..,,;O bd.ft. 
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How much less wood?How much less wood?
An average of the wood volume reduction percentages shown on pages (76-
77) demonstrate that MPP may generally achieve 19% efficiency in terms of 
wood volume compared to CLT. This closely resembles Freres Lumber’s claim 
that MPP can use 20% less wood to achieve the same structural efficiency as 
CLT. This is strictly in terms of wood volume, not log utilization.
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Load bearing walls, Load-bearing walls, Load-bearing walls. Load-bearing walls , Load bearing walls, Load-bearing walls, Load-bearing walls, Load-bearing walls , 

Beams iO ft o.c Beams 10 ft o.c Beams 12 ft o.c. Beams 12 ft o.c. Beams 10 ft o.c Beams 1 O ft o.c. Beams 12 ft o.c. Beams 12 ft o.c. 

17% 7% # 
.~·· ,. 

17°/o 

. ~ 

7% # 
-----+ 

-~--· 

-----+ -----+ -----+ 
less wood less wood less wood less wood 

- ,. . •, • . .. 
Building Total 15,391 bd.ft Bu1ld1ng Total 17,130 bd.ft. Building Total, 1 S,391 bd.ft Building Total: 17 130 bd.ft. 

Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear 

Walls, Frames 1 Oft o.c. Walls, Frames 10ft o.c. Walls, Frames 12ft o.c. Walls, Frames 12ft o.c. Walls, Frames 1 Oft o.c. Walls, Frames 1 Oft o.c. Walls, Frames 12ft o.c. Walls, Frames 12ft o.c. 

42% 31% ~ 
-~ 

42% 31% 
-----+ -----+ -----+ -----+ 

~
. less wood 

-~--

less wood less wood 

-~-

less wood 

• - . .. 
- .... 

Building Total: 10,699 bd.ft. Bwlding Total: 12,399 bd.ft. Building Total: 10,699 bd.ft, Building Total: 12,399 bd.ft 

Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam 

Frames 1 Oft o.c. Frames 10ft o.c. Frames 12ft o.c. Frames 12ft o.c. Frames 1 Oft o.c. Frames 10ft o.c. Frames 12ft o.c. Frames 12ft o.c. 

43% # 21% ~ 43% # 21 % ~ 
-----+ -----+ -----+ -----+ 

.~· 
less wood 

-~-· 

less wood 
. ~ - ;,/ 

less wood 

-~-· 

less wood 

•. •. ..... •. 

Building Total· 5,226 bd.ft. Building Tot,,I 6,930 bd.ft. Building Total. 5,226 bd ft Building Total· 6,930 bd.ft. 
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How much less logs?How much less logs?

The next four pages compare CLT and MPP in terms log utilization with respect 
to lumber and veneer required for extraction. This was done for each scenario 
and for both 40yr stands and 60yr stands. Pages (80-81) highlight the percent-
age of one acre required for both 40yr and 60yr stands to construct each CLT 
and MPP building scenario. Pages (82) compare wood consumption per acre 
between CLT and MPP on a 40yr stand basis, while page (83) does the same 
on a 60yr stand basis. Both pages then point out the difference in the reduction 
of tree harvest between the two mass timber products. An average of all per-
centage differences for both the 40yr and 60yr stand consumption comparisons 
show that veneer (MPP) extracts 42% less log than does extraction for lumber 
(CLT). This highlights wood fiber efficiency with respect to how much less log 
is required for extraction when harvesting trees for veneer and veneer-based 
products like MPP than harvesting for lumber and lumber-based products like 
CLT.
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Load-beanng walls Load-bearing walls, Load-bearing Nalls Load-bear ng walls Load-bear1ng walls, Load-beanng wall . Load-bearing walls, Load-bearing walls, 

Beams 10 fto c 85% -:...- Beams 12 ft o c 84% ~.':"' Beams 15 It o.c 83% ::..- Beams 20 ft o.c 88% ~':"' 
Beams 1 o ti o.c. 

50% ::::· 
Beams 12 fl o.c. 

56% ~:-
Beams 15 fl o.c 

55% ~=-
Beams 20 ft o c. 

61% ~ 

~ ~ 
., 
~ 40yr 40yrs 40yrs 40yrs 40 yrs 40yrs 40 yrs 40yrs 

36% -:...- 35% ~':" 35% ::..- 37% !':" 21 o/o ::::- 24% ~:- 23% ~=- 26% ~ .@.· .@. · - ~ - -.. •. ·-
60yrs 60yrs 60yrs 60yrs 60 yrs 60yrs 60yrs 60yrs 

Post and Beam w Shear Post and Beam w Shear Post al'd Bear, w Shear Post and Beam w Shear Post and Beam w Shea, Post and Be m w Shea, Post and Beam w St1ear Post and Beam w Shear 
Walls, Frames 10ft o c Walls, Fraries 2ft o c Walls. Frames 15ft o c Walls Frames 20ft o c Walls, Frames 1 Oil o c Walls, Frames 1211 o c Walls. Frames 1511 o c Walls. F, arnes 2011 o c 

83% '!.- 82% -:...- 81 o/o ~=- 86% ~=- 35% :::· 40% ~:- 49% ::..- 55% ::..-

a a a a 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 

.~ · 

35% ::..- @ 35% ~':" 34% ~:- 37% ~:- 15% ::::· 17% ~:- 21% ~=- 23% '!.-.@.· .@.· 
·- ·-

60yrs 60yrs 60yrs 60yrs 60 yrs 60yrs 60yrs 60yrs 

Post and Beam Post and Beam Posl and Beam Posl and Beam Post and Beam Post and Beam Post and Beam Post and Beam 
Frames I Oft o c 41% '!."" Frames 12ft o c 40% ~':" Frames 15ft o c 39% !':" Frames 20ft o c 

45% ~=-
Fr a mes 10tt o c. 

17% ::::· 
Frame 1211 oc 

23% ~:-
F,arnes 1511 o c 22% ~ Frames 2011 o c 28% '!,-

& ~ ~ 4/t 4lt 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 40yrs 

18% -:...- 17% ~':"' 17% ~:- 19% ~:- 7% ::::· 10% ~:- 9% -:.,.- 12% '!.-

-~ - - - ~ - - -~-- -~--
·- ·- -. ·-

60yrs 60yrs 60yrs 60yrs 60 yrs 60yrs 60yrs 60yrs 
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Load-beanng walls, Load-bearing walls, Load-bearing walls, Load-bearing walls Load-bearing walls. Load-bearing walls Load-bearing walls, Load-bearing walls 
Beams 10 ft o.c 

85% '!,_-
Beams 12 ft o.c. 

84% '!':'" 
Beams 15 ft o.c. 

83% ::-
Beams 20 ft o.c 

88% ::..-
Beams 1 O ft o.c 

36% ::· 
Beams 12 ft o.c. 

35% ::..-
Beams 15 ft o.c. 

35% ::-
Beams 20 ft o.c. 

37% ::-

1~]Jo l t:i.:o l t1~ l t~.:10 l ~Jo 13 .. ]Jo 1 3--~o l t?:o 40yrs 40yrs 40 yrs 40 yrs 60yrs 60yrs 60yrs 60yrs 

50% '!.- 56% '!':" 55% '!,_- 61% ~=- 21% '!7 24% ~: 23% ::- 26% ::-

40yrs 40yrs 40yrs 40yrs 60yrs 60yrs 60yrs 60yrs 

Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear Post and Beam w Shear 
Walls, Frames 10ft o.c Walls, Frames t2fl o.c. Walls. Frames 15ft o.c. Walls, Frames 20ft o.c Walls. Frames 10ft o.c Walls Frames 12ft o.c. Walls. Frames 15ft o.c. Walls Frames 20ft o.c 

83% :,7 82% :,-:-- 81% ':,,';"' 86% ::- 35% '!':" 35% ::..- 34% '!.""' 37% '!.""' 

-~ 
1 ~H~Jo 1s .. ],Jo 1 '!.~~ l3~~Jo 60yrs 

1
57% 60yrs 15 .. ]Jo 60yrs l t~.:10 60yrs 

1 ~H~Jo 
35% !':'" 40% ~M 49% ~:- 55% :,':" 15% :,-; 

,....,. 
17% ::- 21% :::· 23% ::-

$ 
60yrs 60yrs 60yrs 60yrs 

Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam Post and Beam 
Frames 10ft o.c 

41% :::· 
Frames t 2ft o.c. 

40% :,:--
Frames 15ft o.c. 

39% ::..-
Frames 20ft o c. 

45% ::-
Frames 10ft o.c. Frames 12ft o.c Frames 15ft o.c. Frames 20ft o.c. 

18% ::· 17% :,.- 17% ::- 19% ::-

1 ~H?Jo l '!.~.:o l '!.1.:0 1 3~~!0 l ~]Jo l '!.]Jo l '!.?.:10 1 ~H?Jo 
60yrs 60yrs 60yrs 60yrs 

17% '!,_- 23% '!':" 22% ::..- 28% ~ 7% '!':'" 10% ~: 9% :,:- 12% :::· 

$ ~ $ $ $ ~ $ $ -~ -~ 
40yrs 40yrs 40yrs 40yrs 60yrs 60yrs 60 yrs 60yrs 
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Wood Fiber Efficiency of Creative FormsWood Fiber Efficiency of Creative Forms Pages (86-91) continue to explore wood fiber efficiency in terms of volume and 
log utilization similar to the “box” exercies. However, the following examples 
look to do so thorugh different approaches to structure.
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Building Total 

40 yrs = 

60yrs 

Roof: 87V 3ply CLT {3.43 in) 
30' ic l05' x343•-

W•llsc 105V 3ply CLT {4.14.,): lood-beat• 
ong: 
15' ll 105' -+ 0 5(10.5'>(25') - 1516 sq ll -t 
13 12f>SQII • 17063sqtl (4 U ") 

GlJlam Be.ams, 10· o.c.: 
s, 12· ic21· .11.2383 • .S 12· 11; 21· x.286" • 
J0,7:ionwn . 17.ecu lt . 
lOIW 

16,028 bd.ft. Building Total 12,700 bd.ft. 

40 yrs = 

60 yrs 

Rool:2"MPP 
3Ch t0S· x2"• 

Walls: 4• MPP. bad-bearing: 
,s· x 10 s· + o.s(1os1<2 s1 - 151 S $C1 tt + 
13 12Ssq 1t - 11ot\3sq 1t W) .. 

LVL Beams., 10· o.c.: 
3S":t2n t23.83 3~· 11. 21·:.:286" • 
2l0l1run - 12HSrull 

Building Total 

40 yrs 

60 yrs 

Panels: S7V 3-Pl.Y CLT (3.43") 

A• ,J>U>-aliJ><>l\J>Cl 
P • (a ... b + c:)fl 

""""' ' 4iJ", 1S", 14'6" • S4" X 100" ): 174" 
p - -408'/2 - 20,1 
A • •p(j>-a)IJ><>)IJ><) • 
iro4(20,l-54)(20t-1 9Cf)(204• 17-4) • 
./204(150](24)130) - <1 ,003 83aq n 
4 £m83sqft(34linj 16,(B98'JCU6" • 932 
cul • 4 

-· ·~•g• 1,4 ff". 23'(1• - 139• 17'1 ' 282" 
p - Gt~-12 - .m~ 
A • ~lptp.aj(p,,bJ{Jx:) • 
.J322~322!1,-189)(322:t-114l(J2'2:',-282'1 -
./':3?25(1J3b)( l48.5)(405) • 16.001 4Q sq.~ 
16.0Q I ,tg 1(1111 j3 43ar,) • 56.10381 Q.1111 • 

31.94rull • 

-· 1s·g·, 1s ·o•, 30·. ,eo·, 1eir, JOO"" 
r> - 738"/2 • .B 
A• >J>U>-al(l><>JIJ>Cl • 
--10!))(:)0!>- 1801(:)0!>-300) 
,/36'.1( 180)(180)(0) - 10 ,31306$(1 n 
I0,373CN5sqin(3 4llnJ • 3S,519Gcu.fi -
20!JIJOJB • 

14,848 bd.ft. Building Total 

40 yrs 

12,986 bd .ft . 

Panels: 3· MPP 

A• <o(l>-alii><>IIJ><I 
p • (ll+ b+e)J2 

-· 4'6", 1s·, 14'6" • &rxll90" 1t1 74" 
p - .00·12 - 204 
A• <P'JH>lii><>IIJ><I • 
h04f204-s.t)(20ll -1aJ)f204•174} 
"'2.04(150)l,'2'c}(XJ) - 4.tl0083&Qn 
4,600 83a.:11n (31'1) • 14,081 '9cu II • B , ~ 
Q.J ti •078hlil !:-'4J 
loltl :i',:M,2bdfl 

,,,,,.. . 
1~'9", 14 0 .. 23'G" 11:11}"' 174", 282" 
p • tie"r.? • J;?.)b 
A • 1o(Jxl}U,.,,IIJ><I • 
./3Z2.~~l119)'3Z!' ~ l f4)(J:225-282) .. 
\'Xl'Jb( 133~ {148!il(40~) • 16,09 1.A!) gq~ 
Hi ,001 ,t,95e1 M1 {3.,) - 48?74 47 CU fl • ?1 !l-1 
cu lt -J3:>281Jd'1 1241 
lulal 8£l;lti r?bdll _, 
1n· ,s,r, 30" • 139• 100· 350· 
p • 738"/2. - 369 
A - ,'pfJ>il)(p-b)(l>cl 
""'° ..... 180)(:)0!>-UiO}I-, • 
J300(180j(180)('D) • 10.373 00 sq in 
10,3l3Maqin(3in) • :H,110 18ru_.-i • 18 
CU it •716WII 12) 
Toliil 1, bdl1 
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Building Total 11 ,802 bd.ft. 

40 yrs = 

60 yrs 

Root: 87V 3ply Ct.T 13.43 in) 
30' id}O' I( 3 43" -

Glulam Se.ams, 1 O' o.c. : 
s 1rx21·1C201s·-
~ 12· :ic21·:ac349e.• .. ::v,e1o~cu1n - 21a 

"'' . t.i. 12· :a:21· ic 00" • t.d2" x21· x ncr 
77,4144CUIII • 44 8CUl'I • 

eow.,,-
8·:.a·1,t'2' a·:ca·:ii; 110· - 10.seoru., -
&Jo..i n -

Building Total 6,768 bd .ft. 

40 yrs = 

60 yrs 

Roof: 2•1,1pp 
3:)' ;ii;OO':ii:2'" .. 

LVL Beam&, 10' o.c.: 
3s· x21"x204:>' • 
3!)• x 21· x353°'1' • ~ .94844 cu in • 

1502oufl • 
3!,i,' 11.21 ' 11:00' • 35" x21• x 72<:r • ~ .920 
culrl • 306.1cull • 

Colurms: 
5~"x!!,Z)"'xM':2 ' .. 5~"Jl:5..25•x 110' 
.1Uit1563Q,dl'I • 271(1.JII • 

Building Total 

40 yrs 

60 yrs 

Rool. 87V 3p~ CLT (3.43 on) 
30"1161'•343. 

Walls: 105\i' 3ply CLT (4. 14in}; load-bearin~r 
12' 1t 29.31" JC "' 1,1 • - 1,4:sG 12 bd fl {2~ 

12' JC 10· +0.!>(10)(:283') • 13' 1~sq11u411'1" • 
SS>3812) 

12"JC 20'-+ 0 .5,(2())(283') - 2ti83.sqXI xt1 14• -
1,1107!1(2) 

Gh.d~m Se~ms. 10' o.c.: 
5.12":ic-!'1" :ic29.31" • !Jl:;)" x21 ' x35172'• 
37.316 9:lcu"' • 2188CUII • 26256bd ll r3l 

~. 12' K~1 · :ic 25.33· - ~ ,~ :a:2r x30!H)lt' -
:JJ,3,!(IQCl,.Jll • 1{11,gctJII 

5,12" it21• ;ii 23' • S 1?' • 21"1:27fl- • 29,67552 
CUiln ..- UHc:ull 

Coh.mv1s: 
9":,i;&,• x.17'2".., S~"x206' - 13,1S4cu11 -
763cut1 • 9 151:;lbd tt C2) 

a· ii: e· ii: 1s7· - 8"x e·11 m· - 14,272 cu In -
B7.:Jcuf1 • 087151.)(ltt j~ 

14,848 bd .ft. Building Total 9,984 bd .ft. 

40 yrs 

60 yrs 

Aoof: 2•M?P 
30'ii:6 r :a:2" 
kW.-.1 1660rdlt 

Wans: Y arx::1 4· M?F':- load-beanng· 
J2' x:2933' :c3" - 1,05688txtfl (2) 
•?. 111 /6 b ,ilt 
12' X ID' t- 05(10')(2_83) ,. 134 15sqlnx•• • 
5366(2) 
- 1,073:nJ(!n 
12' x20' ► 0 5(ro')(2.83") - 268.3SQlfl X -4 • -
I 07.3.2(2') 
-2t .W -4Wrt 
l ol,JJ 5331 Jubdll 

LVL Be¥11S, 10' o.c.: 
:i:t• ii:21 " x:2931'• 3s· x~Wx3S1 r,·. 
25,8S142CUin • 14000Jft • 11'9S2bcl ft(3) 
•~!iti W n 
35,• x21"x25.83' - 35" x21" x30!HJ&• -
;,1?,78205C:Virl • l,'.J 180Jfl 
-. l~~bcHt 
35" IC 21 " ii;23' • 3,5" ic:21" ;I; 276" • 20,286 
cuin • 1174cu_tt 
- ,♦1,188bd ll 

lot.ti B?B ht! It 

Columns: 
5~· x 52:>" x 17'2" - b25"l025"x206' -
5.677.88o.ilr'I • 329tu ll • ~48bdN Ci') 
• IB96bdl 
525":ic 525" X 18T - 525":ri:525");223• • 
G l4(544 euifl • 3~eu tt • 4?72bdlt t2) 
- 8!) ~-C bdft 
lot.ti UW 4 bd tt 
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Roof: 87V 3ply CLT (3.43 in) 
'5'k!i0' 1t 3.43' • 
11 5'x00' 11 3•3· -

Wais: 871/ 3ply CLT (3.43'1\): non•k>ad• 
bearing. 
l )'lf:29 43 -t 1(0~)(202,4')(1.!J')} t 
il'05)(9 1D)(J5')) • oll4l 4$ + ~9 ... 11Hl8 • 
533 4:J 15JQ It 1(3 43" 

P.tf:icW'}-(GG9Q'1 {5))•900aq f1 ·D> 
sq n • 570tif~ 11 ,i:3 43• 

Trusses, 12" o.c .: 
8"x8'x:2'2'-8"ic8'JC26o1°- l 6,806cu.-. -
0 78CU l1 
a· ;i.;a• I( 1o11 5' - e· K8" 111 1-11 · - 11.1Mru.in 

f54 Q.111 • 
8":t:8'1(3'•8°1C8'K36'•2.30dcu111 • 13 

"' " -
Coli..rnn:s; 
8':cr JC 15· • 8'".JC8')c l tlY,.. 11 ,!i">cu lfl • 

667cu l1 -

Building Total 17,300 bd.ft. 

40 yrs 22,000 bd.ft. 

60 yrs 

Building Total 9,751 bd .ft. 

40 yrs 

60 yrs 

Roof: 2"MPP 
,15."itOO' i.: Z- -
11 ~',11;W1t2"-

Walla: 871/ 3ply CLT (3.43'1\J: non-load· 
bearing: 
WK~43' + {C05)i202◄ )(15l} ♦ 
{(05}(9 1!1)jJ5')} • 4414/;+n;g + 1608 • 
!m4Jsqh Jii2" 

c1ei· •«n-1«1sq tt 1S>l. 900eqtt -Dl 
S<l l1 -570Mlfl JC;>" 

Tn.isses. 12· o.c .: 
5.25" X 5.25" JC 22' • 5.25" lC 5.25" JC 2e-t' • 
l2/6.5oun. 421 o. n • 
5.25"x5.25" x 14 5' - 52!)"x5.25"x 174" 
-4 ,7m1Hu.A•278o., N • 
5~",:5_2ti,- 1t3" - 5Z>"xS25' x36' - 99:2~ 

o.nn • o:i1cun • 

Columns; 
:i.~·x!J..?.>',: l!i• ~2i·J6~•x 180" • 
4,9C>12SOJll'I -2870.dl • 
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Peavy Forest Education Center

86

Peavy lodge is in Peavy Arboretum within the McDonald Research Forest at Oregon State University. Situated on 
10,000 sq.ft Peavy Lodge is surrounded by various protected tree species. However, the lodge is slated for 
demolition and replacement. Five redesigns of Peavy Lodge, each accounting for wood fiber usage between CLT 
and MPP, will emphasize utilization rates of wood fiber between both products. Volumes of wood are then 
compared to total wood-volume available post-harvest between different stands. Finally, carbon storage for each 
design is assessed through the woodworks calculator.
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Looking to expand on the work done so far, this fi nal exercise looks to compare MPP and CLT from both fourty 
and sixty year stands as it applies to design, which in this project, is the re-design of the Peavy Lodge into a forest 
education center. Situated in the Peavy arboretum, protecting its immediate surroundings is of high priority giv-
en that trees within the vicinity are part of the arboretum’s many tree species. As such, the project area is limited 
to a 10,000 within the trees. Programatic elements include classrooms, offi  ces, a cafe and kitchen, as well as an 
atrium lobby, and exhibition space. Five diff erent conceptual designs, all modeled with the same fl oor plan and 
spatial organization, were carried out to visualize how diff erent approaches to design and structure can infl uence 
wood usage. 

Member sizing was done in accordance to the Fast+Epp calculator as well as from consultation with Mikhail 
Gershfeld. All building calculations were based off  member sizing for CLT and Glulam, with renderings repre-
senting CLT and Glulam construction. However, given that MPP can generally achieve a 19% reduction in wood 
volume, this percent reduction is applied to the total wood volume calculated for each building design. 

Th e order in which all fi ve designs are showcased refl ect their wood usage, begining with least amount of wood 
volume at the begining, and progressivley using more wood used toward the end. Furthermore, the fi rst design 
serves as a base case, showcasing simple yet typical construction, while the following designs express other creati 
e approaches to enclose the same volume.e approaches to enclose the same volume.

350’350’350’

355’355’

360’360’360’

365’365’

370’370’370’370’

375’375’375’

380’380’

385’385’385’

345’345’345’

0 140 28070 ft

0 40 8020 m Image Source: Flynn Casey
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Building Total: 

76 3c7 r n LL1ribe .. 
Building Volumes by Element: 
Roof. 20 205 oF 
Floor: 11,815 BF 
Walls: 25,330 BF 
Beams: 15,691 BF 
Columns: 3,356 BF 

Building Total: -19% 
61,882 BF of Veneer 8"x12" Glulam --~ -

3.43"CLT 

8"x12" Glulam 
8"x14" Glulam 

8"x8" Glulam 

3.43" CLT 
wl 2~ concrete topp1 ng 

8"x22" Glulam 
3.43" CLT 

MPP 

19% ol20acres 

0000 
Lumber froll' 40yr stand 
Tot.JI Stand Volul'Tll;'" 440,000 8F of lumt.. r 

8 % of 20 acres 

Lumber from 60yr stand 
To1al St.Jnd Volume 1,040,000 8f of Lumber 

11 % of20acres 

Veneer from 40yr stand 
Tota! St.lnd Volum1 4-l0,000 BF of Veneer 

5 % of 20 acres 

Veneer from 60yr stand 
Tot.11 Stand Volun 1,4S6,000BF ofV t'let.!i 
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6/5/22, 5:21 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
180 m³ (6366 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
29 seconds

Carbon stored in the wood:
162 metric tons of CO2

Avoided greenhouse gas emissions:
63 metric tons of CO2

Total potential carbon benefit:
225 metric tons of CO2

Equivalent to:

48 cars off the road for a year

Energy to operate 24 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

6/5/22, 5:28 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
146 m³ (5157 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
24 seconds

Carbon stored in the wood:
127 metric tons of CO2

Avoided greenhouse gas emissions:
49 metric tons of CO2

Total potential carbon benefit:
177 metric tons of CO2

Equivalent to:

37 cars off the road for a year

Energy to operate 19 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

CLT and Glulam Carbon Results

MPP Carbon Results
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Building Total: 
7 9 1 ai:- OT Lu'llh .. 

Building Volume by Element: 
Rao 13 ~ f:jF 
Floor: 18,435 BF 
Walls: 25, 107 BF 
Beams: 16 800 BF 
Columns: 5,727 BF 

Building Total: -19% 
64,140 BF of Veneer 

8"x22" Glulam 

3.43"CLT -----+-~ 

8"x12"Glulam 

----~-125"x9"(2) 

3.43"CLT 
w/ 2· concrete lopl)Cng 

8'x8"Glulam 

8"x22"Glulam 

3.43"CLT 

18% of20acres 

Lumber from 40yr stand 
Total St arid Vglump· 440,000 BF of lumbt-r 

8 % of 20 acres 

Lumber from 60yr stand 
Tot,,! St.:,nd Vol um 1,040,000 BF of Lum~, 

1 0% of20acres 

Veneer from 40yr stand 
Tot.lf S.!,md ValLJme: 440,(X)O BF rifVeoi't'r 

MPP 4 % of 20 acres 

Veneer from 60yr stand 
Total StandVolumt"" 1,456000 B ofVc.-nttr 



114 115114

CLT and Glulam Carbon Results

MPP Carbon Results

6/5/22, 5:40 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
187 m³ (6598 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
168 metric tons of CO2

Avoided greenhouse gas emissions:
65 metric tons of CO2

Total potential carbon benefit:
233 metric tons of CO2

Equivalent to:

49 cars off the road for a year

Energy to operate 25 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

6/5/22, 5:28 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
146 m³ (5157 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
24 seconds

Carbon stored in the wood:
127 metric tons of CO2

Avoided greenhouse gas emissions:
49 metric tons of CO2

Total potential carbon benefit:
177 metric tons of CO2

Equivalent to:

37 cars off the road for a year

Energy to operate 19 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.
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Design 3
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Building Total: 

r u98 t- of mbe 
Building Volumes by Element: 
Roof- 33 6'9 BF 
Floor: 11,691 BF 
Walls· 15,175 BF 
Beams: 16,229 BF 
Columns: 8,377 BF 

Building Total: -19% 
68,922 BF of Veneer 

12"xl 2"Glulam 

_____ 3.43"CLT 
wl 2" concrete topping 

8"x22" Glulam 

19% of20acres 

Lumber from 40yr stand 
Tot.1I Stand VolurrM 44/) 000 SF of Lumber 

8 % of 20 acres 

Lumber frr 60yr stand 
Total St,md Volume· 1,040,000 Hf 01 Lumber 

11 % of 20acres 

Veneer from 40yr stand 
TotalS~ndVoluf'l'lol 10.000Bf ~rvenfff 

MPP 5 % of 20 acres 

Veneer from 60yr stand 
Tot JStandVolun 1,4)6,000BFof\f -ne r 
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placeholder render CLT and Glulam Carbon Results

MPP Carbon Results

6/5/22, 5:50 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
201 m³ (7090 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
181 metric tons of CO2

Avoided greenhouse gas emissions:
70 metric tons of CO2

Total potential carbon benefit:
250 metric tons of CO2

Equivalent to:

53 cars off the road for a year

Energy to operate 26 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

6/5/22, 5:51 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
163 m³ (5743 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
27 seconds

Carbon stored in the wood:
142 metric tons of CO2

Avoided greenhouse gas emissions:
55 metric tons of CO2

Total potential carbon benefit:
197 metric tons of CO2

Equivalent to:

42 cars off the road for a year

Energy to operate 21 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.
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Building Total: 

108 500 O'' LLrber 
Building Volumes by Element; 
Roa 1, 0' 4 3F 
Floor: 33,177 BF 
Walls: 26,530 BF 
Beams: 22, 11 O BF 
Columns: 9,630 BF 

Building Total: -19% 
87,885 BF of Veneer 

8"x16" Glulam 

_ ..._._ 8"x16"Glulam 

8"x8" Glulam 

9.66"CLT 
w1 2" concrete topping 

11--"",._._ __ 16"x16"Glulam 

IE:---~....:.... ____ 8"x30" Glulam 

25% of20acres 

Lumber from 40yr stand 
Total St,md Volume. 440,00I BF of Lumber 

1 0% of20acres 

Lumber fr r 60yr stand 
lotJI 5t.>ndVolum, t,(l,j(),000 BF of Lumb, 

14 % of20acres - - - - - - - - - - - - - - - - - - - - - - - - - - -

Veneer from 40yr stand 
Total St ind Velum 440, OOOF ofVenf:-el' 

MPP 6 % of 20 acres 

Veneer from 60yr stand 
Tot,1I Mand Volum1 1 456,000 Br of ven~t:'f 
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CLT and Glulam Carbon Results

MPP Carbon Results

6/5/22, 5:57 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
256 m³ (9042 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
230 metric tons of CO2

Avoided greenhouse gas emissions:
89 metric tons of CO2

Total potential carbon benefit:
319 metric tons of CO2

Equivalent to:

68 cars off the road for a year

Energy to operate 34 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

6/5/22, 5:58 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
207 m³ (7324 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
181 metric tons of CO2

Avoided greenhouse gas emissions:
70 metric tons of CO2

Total potential carbon benefit:
251 metric tons of CO2

Equivalent to:

53 cars off the road for a year

Energy to operate 26 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.
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Building Total: 

1 3, ~':> u umber 
Building Volumes by Element: 
Roof· 20 35 BF 
Space Truss: 29,244 BF 
Floor: 32,553 BF 
Walls: 14,456 BF 
Beams: 9,342 BF 
Columns: 7,221 BF 

Building Total: -19% 
91,672 BF of Veneer 

......,._ ________ 3.43"CLT 

l Module: 
5'8"x5'2"x4' 
Individual Members: 
6"x6" 

r---- 8"x8"Glulam 

8"x12" Glulam 

9.66"CLT 

r----'--e--~--3.43"CLT 
r----- 8"x8" G lulam 

26% ol20acres 

Lumber from 40yr stand 
Totol Stand Volun 440,000 Bf of Lumbet 

11 % ol20acres 

~umber frc 60yr stand 
Total Stand Vol um 1 040 000 BF of Lum~ 

15%of20acres 

Veneer from 40yr stand 
Total St,U'ldVolunk 440,000 Br of Veneer 

MPP 6 % of 20 acres 

Veneer from 60yr stand 
TotaJ St.ind Volur'l'),-- 1 tS6, 0 Bf of V, 114 r 
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CLT and Glulam Carbon Results

MPP Carbon Results

6/5/22, 5:54 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
267 m³ (9431 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
240 metric tons of CO2

Avoided greenhouse gas emissions:
93 metric tons of CO2

Total potential carbon benefit:
333 metric tons of CO2

Equivalent to:

70 cars off the road for a year

Energy to operate 35 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.

6/5/22, 5:54 PM WoodWorks Carbon Calculator

https://cc.woodworks.org/calculator.php?country=us# 1/1

© 2022 WoodWorks

Carbon Summary

Results
Volume of wood products used (m³):
216 m³ (7639 ft³) of lumber and sheathing

U.S. and Canadians forests grow this much wood in:
1 minutes

Carbon stored in the wood:
189 metric tons of CO2

Avoided greenhouse gas emissions:
73 metric tons of CO2

Total potential carbon benefit:
261 metric tons of CO2

Equivalent to:

55 cars off the road for a year

Energy to operate 28 homes for a year

Project: Project Name (optional)

Date: June 5, 2022

Results from this tool are based on wood volumes only and are
estimates of carbon stored within wood products and avoided
emissions resulting from the substitution of wood products for non-
wood products. The results do not indicate a carbon footprint or
global warming potential and are not intended to replace a detailed
life cycle assessment (LCA) study. Please refer to the References &
Notes (PDF) for assumptions and other information related to the
calculations.
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Building Total Summary of 5 Conceptual Designs
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Conclusions
This work exhibited a number of visual 
demonstrations of the impacts of AEC decisions on 
wood volume and its efficient utilization. From the 
results presented, conclusions can be drawn.

1. The longer trees grow, the more carbon is 
sequestered and accumulated as woody biomass. 

As expected, stands that incorporate longer rotations 
will yield greater wood volume and therefore carbon 
storage. What was most surprising, however, is the 
vast difference in wood volume available post-
harvest over a twenty-year period. A stand of 
Douglas-fir harvested at 60 years produces more 
than twice as much wood (136%) than a stand har-
vested at 40 years. This finding highlights that longer 
rotations achieve wood demand with greater yield 
over a smaller land-based area. An approach that 
maximizes wood yield over a smaller area lends to 
less extensive harvest operations which benefits 
efficient wood production under conditions of climate 
change. Aside from carbon and timber supply, longer 
rotations may also benefit several other ecosystem 
services.

2. Veneer-based products like MPP utilize wood more 
efficiently than lumber-based products like CLT.

This conclusion was also to be expected as the 
peeling process in veneer production more ef-
fectively utilizes roundwood than does optimizing 
rectangular shapes out of a circular cross-section 
apparent to lumber production. Furthermore, the 
density of structurally bonded veneer achieves higher 
densities compared to that of lumber, allowing for 
even less wood fiber to achieve the same structural 
performance goals (on average by as much as 19%). 
Beyond maximizing wood yield at the forest level, 
efficient utilization of available wood post-harvest 
at the product manufacture level can further take 
advantage of wood fiber. Results show that innova-
tion in different EWPs can help to reduce wood fiber 
consumption and increase its efficiency utilization.

3. Although there are many different ways to ap-
proach design for timber structural systems, this 
study looked to demonstrate how design can influ-
ence wood volume usage. Making thoughtful design 
choices can lead to efficient use of wood.

Future Research Questions
1.Incentives to extend rotation periods? Carbon credits, 
compensation easements, etc…

2.The impact of thinning operations on total outcome of mer-
chantable wood volume? Different stand rotation lengths? 

3.Wood yield and carbon over time? Three rotations of 40 
years vs two rotations at 60 yrs?

4.Carbon implications of greater resin usage in veneer prod-
ucts vs lumber products?
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Climate change is projected to directly affect timber supply through significant changes in forest dynamics (i.e. regeneration, growth 
and succession). Reduced moisture availability will be one of the greatest consequences of climate change as large swaths of boreal 
forest will be exposed to increased risk of drought or wildfire. Dry regions are likely to become much drier, which in turn reduces avail-
able harvestable biomass. Because conifer tree biomass will be most affected, one direct outcome is an overall decrease in harvest-
able stands. Declines in harvestable biomass can have serious economic implications as conifers are preferred by industry. Decreas-
ing annual harvest volumes might help to maintain a smaller but more stable wood supply as current harvesting rates in a changing 
climate might overwhelm forests to provide a sustainable wood volume. 
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