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Recent Past, 1961 - 1979
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Lower Emissions Scenario, 2080-2099
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Higher Emissions Scenario, 2080-2099
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OUR CLIMATE IS FASTER THAN ANTICIPATED

1 DEGREE TEMPERATURE RISE RESULTS IN 10% LOWER AGRICULTUTRAL YIELDS

Image credit: Oregon Public Broadcasti
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temperature map images: U.S. Global Change Research Program
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MASS TIMBER AND PASSIVE HOUSE

Carbon 12 Condominium Building, Portland Oregon, Kaiser Path The Bullitt Center, The Miller Hull Partnership, DCI Engineers, (Photo: John Stamets)

AESTHETICS AND BIOPHILIA It just looks beter.



MASS TIMBER AND PASSIVE HOUSE

8 THERMAL BRIDGES COMPARISON:

CONCRETE DECK FLOOR SLAB EDGE
WITH STEEL STUD AND 2" CI + BRICK
ANGLE

VS.

CLT FLOOR PLATE AND FRT FRAME

WALLS WITH 2"CI + BRICK ANGLE

ISOTHERM VIEW CONCRETE ISOTHERM VIEW TIMBER

IMPACTS:

HEAT LOSS IS REDUCED BY 87%

INTERIOR SURFACE TEMPERATURES
INCREASE BY 9° F y
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CORRESPONDINGLY REDUCES RISK OF W= 0462 ETUAhAF) |
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HEAT FLUX VIEW CONCRETE HEAT FLUX VIEW TIMBER

ENERGY AND THERMAL BRIDGES



MASS TIMBER AND PASSIVE HOUSE

ENERGY AND THERMAL BRIDGES



BENEFITS
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MASS TIMBER AND PASSIVE HOUSE

STRUCTURE &5 FINISH

BUILDING AS USUAL WOUILD CONSUME: 70 KING STREET AIMS TO REDUWCE:
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MATERIAL SELECTION FOR IMPACT




THE NEW CARBON ARCHITECTURE

LOWER EMBODIED CARBON




THE NEW CARBON ARCHITECTURE
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SHORTER CONSTRUCTION DURATION



11 EAST LENOX ST.

7 STORIES - 37
APARTMENTS

CLT PODIUM AND SUPER
STRUCTURE

LOW CARBON
ENVELOPE

-
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PASSIVE HOUSE
PV ARRAY

GROUNDWATER
RECHARGE



79 KING STREET,

66 UNIT MULTI-FAMILY

MASS TIMBER STRUCTURE, CLT SHELL + CORE
' LOW CARBON ENVELOPE
LOW-REFRIGERANT MEP

PASSIVE HOUSE

ROOF PV ARRAY






Project Summary

Market-rate multifamily
* 34 units, standard size units
» 8 parking spaces
43,500gsf
7 stories, 70ft
PHIUS+ 2018 PreCertified

Type IV construction
« 2015 IBC code variance project

Under construction,
Q4 2022 completion

11 E Lenox



Energy Summary:

- PHIUS+ 2018 PreCertified PHIUS+ 2018 Metrics
1.64 3.8
* 12.8 pEUI heating demand l_ [ | |4 | L
* 81% reduction over KT i ih
2030 Challenge baseline cooling demand — l
* 45 kW PV system i > B &R BES RET
y 283 39
]"IEEHI'Ig load — ]
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88 o i cooling load
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" o source energy e |
- kWh/Person yr 0 2000 4000 8000 8000 10000
- 12.8
i . site energy e
e kBtu/fttyr a 248 5 18 10 128 18

11 E Lenox



Building Systems Summary

* Mass timber structure
with modular prefab _
composite cores e

» Shallow foundations with
no basement

* Non-load bearing wood
stud rainscreen exterior
wall

e Per unit ERV fresh air,
centralized heat pump
heating/cooling, semi-
decentralized heat pump
hot water .

11 E Lenox

L



Building Systems:
Structure

» Mass timber structure (by Nordic)
* Glulam mass timber posts and beams
» Cross laminated timber slabs

O <

@

g

wiplume of wood produdts used:
950 cublc meters (33,549 cubic foct)

U.5. and Canadian forests grow this much wood n:
3 ménutes

Carbon shored i the vood:
B4 metric hons of carbon doxide

Avdided greenhouse gas. emistions:
37 emric tors of carbon deoide

Total potential carbon benedit:
1171 mreistric tons of carbon dioxids

» Prefabricated modular steel vertical cores with CIP

» 7 steel transfer members at grade

» Shallow foundation system with rammed aggregate piers

11 E Lenox




Building Systems:
MEP

F
* Fresh air: :
Per unit decentralized :
Panasonic ERVs - T e balanced building
. : = i ressure
- Heating / Cooling: 5 _ N e
Centl’allzed Dalkln VRF -?:‘-’__I'E_ % R “}1':;;.:“__ censored short run
system with wall mount B RN N hot water supply
ductless and ceiling i B NN A AT B
i 5§ A Lr-'-’-'*-—-———— i N— sanden heat pum
mount ducted units g e e | \}\ hot water generation
* Hot water: 5 | % \\_,, \*** = ERead)
< e -
SANCOZ heat pump = % “-F ' ; "ﬁ "‘ "E'!L N - vrf fan coil conditioning
. ' s i
* PV generation: ;. \%; = _ﬁ o 1\\%\
40,000 kWh/yr :- %"“@ =
: \\ s per unit enthalpy
ne ""\7‘“-‘.“- ’ Fecoveny '-.-E}I'Irllq'l 1
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Building Systems:
Envelope & Assemblies

» Subgrade

 2ft min. glass aggregate gravel (R-40 min)
insulated backfill

» Recycled XPS frost wall insulation

» Exterior Wall

e Terrracotta & fiber cement rainscreen
cladding system

« 2-3/4” Armorwall VP structural insulating
panel, integrated vapor permeable air and
water barrier, R-15 continuous

« 2x6 FRT wood stud with R-21 fiberglas batt
cavity insulation

11 E Lenox
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Building Systems: -
Envelope

* Roof MTEGRATED BGARATON
* TPO roof membrane
* Protection board
* Min. 2” tapered XPS
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79 King Street

Downsizing with Massive Timber




WHERE ARE WE LOCATEDT

7% KING STREET HORTHAMPTOMN, MASSACHLUSETTS
79 King Street



79 King Street

78 KING
STREET

daclae e restEsnrails, Ively 8rte and musie sceihe

Krcwn as “Cambndge West”

{based at Smith College) offers lifelong learning

lpclures, and special interest programs

actve Ifestyles, scenic boauty

walk score = 98 bike score = 97

Morthampton and surrounding communities have nod pet

dulrvered 55+ maorket multifamely opportunitics

L5 milgs to 1-91 | S0 mins to Hartfosd, CT & Bradley

IRET Aarpart | Armtrak staticon = walking distance



79 King Street



Project Summary

79 King Street
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FACADE AT KING STREET

79 King Street



EXTERIOR MATERIAL PALETTE
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79 King Street



EXTERIOR MATERIAL PALETTE

=1}
2POT FIELD BRiCE
nECE
OLaSLD
ML RE
HHEECH,
ACCENT DECCHATVE
MRk CORMHCE
PasliL s
FIRER
CEMENT
DA MG
WD

CLADDSG




FLOOR PLANS
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79 King Street



TYPICAL FLOOR STRUCTURAL FRAMING PLAN
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79 King Street

EXPECTED MEMBER SIZTES AND VOLUMES

1- COLUMMS AND BEAMS
GLULAM COLLIMMNG GL B 3/4 %13 1/2
GLULAM BEAMS & 304 x 13 /2

2 - FLOOR AND ROOF SLABS
& e E-RATED CLT FLOOR PAMEL WITH
1-HR FIRE-RESISTANCE RATING

3 - EXTERIOR WALLS {a0% salial)
3-PLY W-RATED CLT WITH 1-HR FIRE
RESISTAMCE RATING

4 STAIR, ELEVATOR CORES AND SHAFTS
& A" VRATED CLT SHAFT WALL WITH 2-HR
FIRE-RESISTAMCE RATING

STRUCTURAL COMPOMNENT OVERVIEW

LT FRAME SSEARALLLS

FIBER YOLUME
azarFT*
4410 FT

a3 282 FT

7040 FT

s.E02FT

= FERFORCED CORCRETE
1 FiSaar DT RO, COLLE ME AND
BEAME AT PODM LEVEL
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79 King Street



TESTING & INNOWVATION

79 King Street



CARBON




PLANETS

CARBON LIFE-CYCLE STAGES

SOURCE: ARCHDAILY




REDUCING
OPERATIONAL ENERGY
DEMAND IS NOT
ENOUGH

THE TIME VALUE
OF CARBON

Time is a Critical Factor

TIHE is a critical factor
Ermilssions averted today conlr

Materials Matter

Tatal Carbaon Emissions of Glabal New Construction

Lipdtroesl [ etdmiieg T asTaj Chymi aniceadal [ v i

IMCC tmrgert for musjosr
emizsion reductions

2020-2030

BY 2050

Embodied carbon c

still e the magority

i




VALUE AND BENEFITS OF TIMBER

MEF
a7

Substuchone

Facade

Intemal 3
Firmsnes
. opearational
operational
supersinichune
COMMON EMISSIONS IMPACT &0 year lifespan &0 year lifespan 10 year lifespan

MEDIUM SCALE RESIDENTIAL code building high performance building high performance building



CARBON
RESULTS
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Embodied and Operational Carbon
Comparison
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THE NECESSARY THE CIRCULAR ECONOMY SYSTEM
PARADIGM SHIFT DIAGRAM

A1 the Elen Macfsthur Foundation we harve tried 8o captune the essonce of
T CIFCUBRT SCOR0EY in he dagrem above, which is somsevwhal
undersinndabily niclkonamed the Duttorly diagram’.

Thie diagram tries 1o copéure the flow of matorinls, mitrients, components,
and products, whilst adding an element of financial value. i bulds on several
schools of thought, but B pahaps most recognisably influsnced by Cradie 1o
Cradie’s twd matedial oyches.
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Carbon Free
Boston

.

mass save

Savings through energy efficiency

CARBON BERDO 2.0 MASS TIMBER MASS SAVE REBATES
FREE City of Boston ACCELERATOR Massachusetts State Ulilities
BOSTON City of Boston Collaborative & MA DOER
City of Boston
Local Laws 31 and 32 (2016) CLIMATE MOBILIZATION '(-:°W'E’?b‘|’_d‘eg'ciﬁb°£ t
T ACT (2019) oncrete Leadership Ac
NYC Public Buildings

New York City

BOSTON AND NYC POLICY

New York State



PANEL DISCUSSION



PASSIVE HOUSE METHOD
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PASS TIMEER

1. FASTER COMNSTRLICTRON
2. LESSSUE
DOMFLICT AODORDHMA TIRG
3. COMDEMNSEL HLOCH-FLOUR
4. REDLACED FOURDATRON LOWES

BN PELS SIS LEGETT § AR
NS MRS TR T ROR

TERLARLCH MG WOLALDD B
CLAGSIFIELY AS A HIGH

RISE [N MASRSLHLEET TS

BUT ROT B BC

SPACE IS A BIGGER
COST PREMIUM
THAN MEP SYSTEMS

MINIMAL RIGHT SIZE
SYSTEM

MINIMAL PLENUMS
AND CHASES

MINIMIZED
STRUCTURAL
PENETRATIONS

MASS TIMBER & PASSIVE HOUSE SYNERGIES



.+ 9-8"FLOORTO-FLOOR

* MASS TIMBER STRUCTURALLY ALLOWS FOR 7
UNDER 70

* PHIUS DESIGN MINIMIZED PLENUM DEPTHS TO
10” - 11" CLEAR
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MASS TIMBER & PASSIVE HOUSE SYNERGIES



MINIMIZED STRUCTURAL L
PENETRATIONS - ol
« BEAM PENETRATIONS ' "
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MASS TIMBER & PASSIVE HOUSE SYNERGIES



BUILDING WEIGHT & GROUND
IMPROVEMENT REDUCTIONS

* LIGHTWEIGHT MASS TIMBER
STRUCTURE & FOAM GLASS
AGGREGATE BACKFILL ALLOWED
FOR SHALLOW FOUNDATION
SYSTEM

« ALTERNATE WAS MORE COSTLY
gﬁlELsREPLACEMENT OR HELICAL

el Y4-4' CRUSHED STwE
W . FoAm GLASS AsGResATE
3 FT LATERALY ARpWD Al

s ATIGNS
Sofr LAY ABovE MAT FounDAT

ui -

MASS TIMBER & PASSIVE HOUSE SYNERGIES



UNIQUE PROJECT FEATURES



/9 KING STREET
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11 ELENOX
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79 KING STREET
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THANK YOU

pesien st SKSK

ARCHITECTURE + PLANNING

MASS TIMBER - PASSIVE HOUSE

How PH + mass fimber synergies yield financial + logistical viability




