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MASS TIMBER STEEL PT CONCRETE

(AS CONSTRUCTED)
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3490 km (2200 miles)
from Quebec to Denver
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Mix Assumptions for Wood:

— |° 63.5% Landiil

e 22.0% Incineration
 14.5% Recycle @
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Photo by Michele dot com on Unsplash
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Cost Premium Over Steel (%)

Concrete System . Mass Timber System

Steel: Lowest

= Baseline
3.27%

Raw Material Installed

Concrete: Middle

Mass Timber:
Highest
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TIMELAPSE

MT CONSTRUCTION SPEED:

2,000 SF / DAY

6-8 WORKERS




Mass Timber:
Baseline time

Steel:
+ 2 months

Concrete:
+ 3.5 months

Raw Material Installed

Structure Construction

Cost Premium Over Steel (%)

Concrete System . Mass Timber System

3.27%

39%

o) 1 2 3 4

4.89 %
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8.37 %



Mass Timber:
Baseline time

Steel:
+ 2 months

Concrete:
+ 3.5 months

Raw Material Installed

Structure Construction

Whole Building
Construction

o

Cost Premium Over Steel (%)

Concrete System

1.55 %
195 %

B Mass Timber System

3.27%

39%

4.89 %

8.37 %



Structural System GWP and
Whole Building Cost (%)

Mass Timber:
Baseline 400%

350%
300%

250%

GWP

200%

Steel
150%

100% The Gap

50%

Mass Timber Steel Concrete

Concrete



DEVELOPMENT / BUILDING

VI

CREDIT BUYER




Mass Timber:
Baseline time

Steel:
+ 2 months

Concrete:
+ 3.5 months

Raw Material Installed

Structure Construction

Whole Building
Construction

Cost Premium Over Steel (%)

Concrete System

1.55

B Mass Timber System

(A=$2.89/ sf)

%
195 %

o
N

3.27%

39%
4.89 %

Carbon Credit = $155,450 (0.35%)

(A= $4.96 / sf)

8.37 %



CASE STUDY SERIES

USDA, SLB, WW, THINKWOOD, KL&A
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MASS TIMBER STEEL PT CONCRETE
(AS DESIGNED) (CFS & DECK)
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[A1-A3] Product

Total GWP/M? Per
Life Cycle Stage
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Foundation GWP/M? Per

Building System
50
40
30
20
10
Mass Timber Steel Concrete
Mass Timber Steel Concrete
Substructure Substructure Substructure

= Superstructure ® Superstructure ® Superstructure




Maximum Stored Biogenic Carbon Potential

CLT GluLam Framing GluLam Columns

(20)

(40) 1738 Metric Ton of CO,eq

(60) = 4.3 Million Miles Driven by Standard Vehicle

(80) = 240 First Class Roundtrip Flights from Denver to London
(100) = 335 Homes’ Electricity Use for 1 Year

100

(120) =5 Minutes for US and Canadian Forests to Grow
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SYSTEM & MATERIAL COMPARISONS

BAY LAYOUT COMPARISONS

DEVELOP BASELINE

IDENTIFY HOT SPOTS

DEVELOP REDUCTION STRATEGIES

CONCEPTUAL DESIGN &
QUANTIFICATION
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_SYSTEM COMPARISON

GYPCRETE TOPPING

PLANK

BEAM

GIRDER

(COLUMN
[CONCRETE
(GYPCRETE TOPPING

127 CIP SLAB 12" CIP SLAB

TYPICAL MEMBER SIZE

12" CIP SLAB

TvPE W-HT W-HT WLHT T

BAY 20M32 30'%30° 30'%32" 20M32"
PLINTH MEMBER IZE

PLANK Structurlam V2.1 139V Structurlam 2.1 139V Structurlam V21138V Structurlam V2.1 139v)

BEAM BTS2l 10.75x28.5 12.25x285 10.75x21

GIRDER (2) 10.75x30 (2) 10.75433 {2112.25:33 [2) 10.75%33

[COLUMN 14.25x30 14.25x36 14.25x36 1425436

[CONCRETE

127 CIP SLAB

Structurlam VZM1.1 105V Structurlam V21,1 105V Structurlam V2M1.1 105 Structuriam V2,1 139V

8754165 10754285
12) B.75x24 (2) 10.75x33
14 25x15 14.25x36
11/2" Topping Slab 11/2" Topping Slab

GREEN RODF MEMBER SIZE

B.75x24

[2) 87527

14.25x21

11/2 Topging 5lab

10.75x16.5
(2) 10.75x25.5
14.25x21

11/2" Topping Slab

PLANK Structurlam V2.1 139V Structurlam V2.1 139V Structurlam V2.1 139V Structurlam V2.1 139v|
BEAM 875421 12.25x27 12.25x27 10.75x21
GIRDER (2) 8.75x30 (2} 10.75x31.5 {2} 10.75:33 (2] 10.75431.5
cowmn 12.25210.5 12.25x12 12.25%13.5 14.25x15
[CONCRETE - - - -
GYPCRETE TOPPING -

TOTAL PER SYSTEM
TYFE W-HT W-HT WHT W-C
By 20'%32' 3030 30wz’ 20'%32'
[TIMBER VOLUME (FT'/FT} 0.747 0.782 0.790 0.595
[cONC VOLUME (FT'/FT) 0.286 0.286 0.286 0.286
GYPCRETE VOLUME (FT*/FTY) 0.071 0071 0.071 0.071
TIMBER GWP (Crade-to-Gate, kgCO,eq/FT) 2538 2651 2677 3.035
CONC GWP (Crade-to-Gate, kgCO,eq/FT) 3611 3611 3611 3611
GYPCRETE GWP [Crade-to-Gate, kgCD,eq/FT) 0.559 0.559 0.559 0.559
(GWP [Crade-to-Gate, kgCO,eq/FT) 6.708 G.E20 5.847 7.205
GWP (Crade-to-Gate, kgCO,eq/M’) 72175 73.385 73.669 77.523
SEQUESTRATION POTENTIAL (kgCOeq/FT") -19.698 -20.668 -20.896 -23.638
SEQUESTRATION POTENTIAL [kgCO,eq/M’) -211.950 -222.390 -224 B36 -254,347
TIMBER VOLUME CHANGE Basline 451% 5.69% 13.74%
GWP CHANGE Basline 168% 2.07% 7.41%
SEQUESTRATION POTENTIAL CHANGE Basline 493% 6.08% 20.00%

NOTES & STATED ASSUMPTIONS

[EPDs & LTI data referenced for GWP and Biogenic Carbon Calculations

Structurlam GLULAM, 2020
Structurlam CROSSLAM CLT, 2020
MNAMCA National, 5000psi, 20% Fly Ash
NRMCA National, S000ps), 50% Fly Ash

Self Leveling Underlayment EPD - Gypsum Lime Plaster (Tally}
Total System GWP is reported assuming Concrete with 20% Fly Ash. Total GWP can be reduced by 17-19% if Concrete with 50% Fly Ash is used

Table 1: Structural and Embedied Carbon System Comparison Results

TOTAL PER SYSTEM
TYPE IV-HT V-HT W-HT Iv-C
BAY 2032 30'x30' 30°'x32" 2032
ITIMBER WVOLUME [Fl"ﬂ-'fz} 0.747 0.782 0.790 {895
CONC VOLUME (FT/FTY) 0.2E6 0. 286 0,285 0,286
GYPCRETE VOLUME IFI;J"FTEE 0071 0,071 0.071 0.071
TIMBER GWP [Crade-to-Gate, kgC0,eq/FT") 2,518 2651 1,677 3,035
CONC GWP [Crade-to-Gata, I:a:EU;tq,fFlz] 3.611 3611 3611 3.611
GYPCRETE GWP [Crade-to-Gate, kyC0,eq/FT") 0.559 0.559 0.559 0.559
GWP [Crade-to-Gate, kgCO.eq/FT7) 6. 708 6.820 6.847 7205
GWP |Crade-to-Gate, kgCOyeq/M7) 72,175 73.385 73.669 77.523
SEQUESTRATION POTENTIAL [k_g'CD;eu.l"FT‘E:l -19.698 -M1B68 -20.896 -}3.638
SECLUESTRATION POTENTIAL (kgCO,eq/M®) -211.950 -223.390 -324 B36 254,347
I I I D D D D D D D D D D DN D D D D D D D DN D D D DN DN e

TIMBER VOLUME CHANGE Basline 4.61% 5.6A% 19.74%
GWP CHANGE Basline 1.68% 207% TA1%
SEQUESTRATION POTENTIAL CHANGE Basline 4.93% &.08% 200.00%

|
[

D e ———————————



NET GLOBAL WARMING POTENTIAL
(Cradle-to-Gate & Sequestration Potential)

B MO BIOGEMIC CARBON 0 WITH MAX BIOGENIC CARBON POTENTIAL

Figure 5: Net GWP with ond without the potential offsets of Biogenic Carban
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HOW TO LEVERAGE MASS TIMBER IN DESIGN

COST
GRID EFFICIENCY
* PANEL OPTIMIZATION

* BEARING & SCREWED CONNECTIONS
* FINISHES

PREFABRICATION
* PANELIZED SYSTEM
* COORDINATE & PRECUT

SPEED OF CONSTRUCTION
CORE WALLS CRITICAL PATH
* PREFABRICATED/ PANELIZED FACADE
* PANEL SEQUENCING
e TEMPORARY PROTECTION

DESIGN FOR DISASSEMBLY / EASE OF DECONSTRUCTION & RECOVERY




MASS TIMBER IS SUSTAINABLE...

LOW EMBODIED CARBON
STORES CARBON

RENEWABLE

REUSABLE
EASE OF DECONSTRUCTION & RECOVERY




UNDER CONSTRUCTION, MASS TIMBER...

* IS FAST

* IS QUIET

* IS LIGHTER

* REQUIRES LIMITED LABOR

* HAS LITTLE WASTE

* REDUCES CONSTRUCTION TRAFFIC




IN THE FINISHED BUILDING, MASS TIMBER...

IS HEALTHY - CREATES BIOPHILIC ENVIRONMENT
NATURAL AESTHETIC
HIGH LEASE RATES

HIGH LEASING VELOCITY

ADVANCES DEVELOPER BRANDING, ESG COMMITMENTS

EARNS CARBON CREDITS, GREEN FINANCING




MASS TIMBER INDUSTRY...

ENCOURAGES FOREST HEALTH & MAINTENANCE

SUPPORTS RURAL ECONOMIES

LEVERAGES BIOMIMICRY

RESPONDS TO SOCIETAL DEMAND FOR SUSTAINABLE CONSUMER PRODUCTS







afeitel@klaa.com
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