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How Cradle to Grave is Used to Calculate Embodied Energy Comparative Study Between CLT and Post-Tension Concrete Construction

energy in y = CLT ASSEMBLIES y N PT CONCRETE ASSEMBLIES
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For the purposes of this comparative embodied energy analysis between CLT and Concrete we used a “cradle to gate” boundary. It is also worth noting that a more in depth Re Sult S:
analysis could be possible with using a wider boundary of “Cradle to Grave”, but this wider boundary starts to create challenges as how to set boundaries and to determine the ’
building operational energy. Also, it is important to note that care should be taken to ensure that primary energy consumption is calculated, not delivered energy, which will

understate the real energy cost. (Haynes, 2013) Comparing Environmental Impact of a Wood, Steel, and Concrete Home EMBODIED EFFECTS OF NON RENEWABLE ENERGY TOTAL PRIMARY ENERGY
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Panel Properties

Maximum Panel Size 10'x 40’ 3
Maximum Planed Panel Size 8'x 40’

Maximum Thickness 12.18”

Production Widths 8 and 10’

Panel Edges: 1/4" chamfer on long edges
Moisture Content 12% (+/-2%) at time of production
Glue Specifications Purbond polyurethane adhesive

V Concrete 150,000,000
" 4 I steel
e “NORTH AMERICAN FORESTS
3
Wood Species SPF No.1/No. 2, other species available upon request
Squareness Panel face diagonals shall not differ by more than 1/8th GRO W ENO UGH WO OD E VERY -
Straightness Deviation of edges from a straight line between adjacent : 2 50,000,000 1,000 %
mensareloeane 13 MINUTES FOR A 20 STORY E—
Thickness:  +/- 1/16" or 2% of the CrossLam thickness whichever is greater — _—
Width: +/- 1/8" of the panel width I3 | 0 e — - 0
Length: +/- 1/4" of the panel lenght (40ft panel) B UILDING . .
Product Construction End of Life Product Construction
FLOOR SLAB COMPARISON CROSSLAM VS. CONCRETE Process Process
0 B CLT CONCRETE
WP ! ! ! !

Wood
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Normalized to wood value
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M l Chael Green Fossil | Resource Acidification Eutrophication Ozone Smog ; ; ; ;
E Use Depletion Potential Project Name Unit Product Construction End of Life Total et G .
nergy p (A1-A3 Process (C1 to C4) roduct onstruction
(A4 & A5) Process
SLT3 3.90 5.91 66 10.67 7.32 In the graph below, three hypothetical buildings (wood, steel, and concrete) of identical size and configuration are compared. As- o M 4.03E+03 1.55E+06 5.71E+05 6.15E+06 100 % 100 %
SLT5 6.66 7.87 85 14.94 12.50 sessment results are summarized into seven key measures covering fossil energy consumption, weighted resource use, global warm- PT Concrete M) 1.54E+08 3.30E+07 2.49E+07 2.12E+08 LE11% 2,061 %
SLT7 9.42 10.24 92 18.90 17.68 ing potential, and measures of potential for acidification, eutrophication, ozone depletion, and smog formation. In all cases, impacts
SLT9 12.18 12.20 100 22.56 22.56

are lower for the wood design. Source: Dovetail Partners using the Athena Eco-Calculator (2014)

Speed and Efficiency of Installation

Project: Bridport House CONSTRUCTION BENEFITS Project: Murray Grove ASSEMBLIES HEAVY TIMBER BUILDINGS AS A CARBON STORAGE BANK

Location: Hackney (London), UK —_——————— Location: London, England

Architect: Karakusevic Carson Architects Developers chose to use wood for the CLT panels were prefabricated off site and then craned into place. Architect: EXte’;_‘:;y"zﬂ'

Completed 2011 Bridport House to optimize the structural | On-site assembly took just 12 weeks. EURBAN, the timber engineer : Completed 2008 Exterior insulation
Description: 8 story Residential capabilities of CLT, its speed of construc- for the project estimates assembly time to be 50 percent faster than . . ) 7 \ E?escrlptlon: 8 story residen- e St SO 20 STORY BUILDING
Construction: Platform-based CLT system tion, and environmental advantages. conventional reinforced concrete. (Bryan 2014) Off site fabrication : % tial Separation walls

2 x 3-ply CLT

Shorter construction programs : - s IR nsdetion CONCRETE EMITS 1,215 TONNES CO2

Gypsum on furring both sides

On site construction to a crew of

Reduced man hours - _ Tl four carpenters 3 days per floor 3-ply CLT

Partition walls

totaling S i i S WOOD SEQUESTERS 3,150 TONNES

*Wood stud partitions are economical

Less waste ‘
= - is estimate e choice to use Floors
Cleamn anel e st iee T : . - =t I_ : ICtLT saf/ed ;2dv::eksr:/s. co;crete. STy (Ear NET DIFFERENCE 4,360 TONNES

Insulation

(KLH) Suspended ceiling
*T-shaped Glulam beams can be used

together with thinner panels

Rool, ospyar Equivalent to removing 900 cars from the road each year
Covering
Insulation

in non load bearing walls.
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