SANDFORD FLEMING FORUM

Structural Resilience - How Building
Systems Improve Operational Resilience
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PASSIVE HOUSE PRINCIPLES

C
Three issues. ﬁ )

Orientation Insulation Air-Tight with
Managed

Ventilation

Three locations. ﬁ ﬁ

Floors Walls




SUSTAINABLE.TO Ethos

I L]
REDUCE THE OVERALL ENERGY DEMAND A
2.
REUSE NATURE’'S ENERGY
PASSIVELY
3

RECYCLE
RENEWABLE

ENERGY
ACTIVELY

IMPACT ON ENERGY ASSOCIATED COST
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2009 DANIELS RESIDENCE

Actual Performance:
s 36% Energy Savings
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2009: HUNTER HOUSE
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Actual Performance: I
56% Energy Savings

EUI = 123 kWh/m2a

PV Capacity: 2.8 kW

Air-tightness: 3.7 ACHj;,

ENERGY SAVINGS
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Actual Performance:

37% Energy Savings
EUlI = 176 kWh/m?a
PV Capacity: 5 kW
Air-tightness: 5.5 ACH;,
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2013: RESILIENT HOUSE
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Projected Performance:

65% Energy Savings
EUl = 96 kWh/m?a




2013: LANEWAY HOUSE

Actual Performance:
50% Energy Savings
EUI = 139 kWh/m2a

Air-tightness: 2.5 ACHj;,




Projected Performance:

80% Energy Savings

EUI = 56 kWh/m?Za
Heating Load = 15.6 W/m?
Air-tightness: 1.7 ACH;,




2016: CARLAW

m Projected Performance:
83% Energy Savings
EUl = 50 kWh/m?a




2018: CHURCHILL AVENUE
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NERGY SAVINGS
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FLOOR PLAN

PERSPECTIVE



WHY ROCK WOOL?

* Health

* Hygrothermal performance
* Recycled content

* Durability

* Fire

« Acoustics

We want walls that can
DRY to both sides



PROJECT GOALS

TN

PROTECTED INTERNAL
STRUCTURE



PROJECT GOALS
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___________

PROTECTED INTERNAL ONE CONTINUOUS
STRUCTURE MEMBRANE

[air, weather, vapour]
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PROTECTED INTERNAL ONE CONTINUOUS CONTINUQOUS
STRUCTURE MEMBRANE THERMAL BLANKET
[air, weather, vapour] [thermal bridge free]



PROJECT GOALS
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PROTECTED INTERNAL ONE CONTINUOUS CONTINUQOUS LIGHTWEIGHT
STRUCTURE MEMBRANE THERMAL BLANKET RAINSCREEN CLADDING
[air, weather, vapour] [thermal bridge free] [vented]




CODE-MINIMUM vs. METHOD.TO

Code-Minimum Wall Toronto Method Wall

Nominal R-value: R-24
Effective R-value: R-18.7

Nominal R-value: R-24
Effective R-value: R-24




METHOD.TO

CORRUGATED GALVALUME METAL

ROOF CLADDING

2x4 STUD WALL @ 16" ofc

1/2” OSB SHEATHING

BLUESKIN VP PEEL-AND-STICK
(AIR AND WEATHER BARRIER)

BLUESKIN WB PEEL-AND-STICK
(WRAP WINDOW FRAME)

9" MINERAL WOOL INSULATION
(3 LAYERS OF 3" ROXUL COMFORTBOARD IS)

1x3 VERTICAL STRAPPING @ 16" ofc

MECHANICALLY FASTENED TO STUDS

SHOU SUGI-BAN CLADDING
(CHARRED CEDAR)



Wood Frame Construction SIGA tape on sheo’rhlng — continuous air Weather and air sealing at window
barrier, OSB vapour control buck extension

U s Photos courtesy of SUSTAINABLE.TO
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Blueskin air, weather and vapour control Long 12" TruFast SIP screws fastened through furring and insulation to stud wall

U STAI NAB LE Photos courtesy of SUSTAINABLE.TO
RCHITECTURE + BUIL




Layering insulation, 3" lapped seams Wood Furring for Siding Ready to Test!

N A B o Photos courtesy of SUSTAINABLE.TO
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TECTURE + BUILDING




CASE STUDY: RISEBROUGH RESIDENCE

* Variation on METHOD.TO
* No Polyethylene Vapour Barrier — Approved by City!
« Single, semi-permeable air/weather/vapour control membrane
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= 0BC MINIMUM [RSI 3.9] CS< NORTH YORK CASE [RS| 6.7]
) o LIGHTWEIGHT CLADDING 29|’ ¢ LIGHTWEIGHT CLADDING
:\ “\/ o 19mm x 63mm WOOD STRAPPING N e« 19mm x 63mm WOOD STRAPPING
|{:&\-/} ¢+ TWEK HOUSEWRAP [AR AND o 150mm ROCKWOOL INSULATION
N < WEATHER CONTROL LAYER] o BLUESKIN VP100 [AR AND WEATHER
S | s T o PLYWOOD SHEATHING CONTROL LAYER]
{\_{»*"‘” o 38mm x 140mm WOOD STUD W/ o 0SB SHEATHING, TAPED AT SEAMS
T ROCKWOOL BATT INSULATION [VAPOUR CONTROL LAYER]
= h o 6 ML POLYETHYLENE VAPOUR o 39mm x 140mm WOOD STUD
>< BARRIER [VAPOUR CONTROL LAYER] ¢+ 89mm ROCKWOOL BATT INSULATION
<) o INTERIOR GYPSUM BOARD ¢ INTERIOR GYPSUM BOARD
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CASE STUDY: RISEBROUGH RESIDENCE




Projected Performance:
80% Energy Savings

EUL,,. = 23.2 kWh/m?a
Heating Load = 15.6 W/m?

Pre-drywall Air-tightness:




COST
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2%

COST VS. ENERGY SAVINGS

RISEBROUGH

80%

3% 4% 5% 6% 7%
CONSTRUCTION COST INCREASE

8%

9%

10%



RESILIENT
NEIGHBOURHOODS



FAR ROCKAWAY, NY

e 37 PARKING STRUCTURE LANEWAY WATER (; A)
‘. WATER BAFFLES CHANNELS
If storm water breaches the dune In the event of failure in the first
system the parking structures along three storm surge
the beachfront act as o break wall strategies, the final strategy oll
os well os a temporary reservoir flooding to occur with minimal
disruption.  Laneways serve as
( I entrate
'r\NATURAI. DUNF SYSTEM ;mvc.s to guide and concentrate
The establishment of o 15 ff. high lood water awoy from residents

self-sustaining  continuous  dune
system serves as the secondary
storm mitigation strategy. Planting
of native shrubs and grosses
promotes soil stability thereby
reducing risks of water breaches.

until the storm passes. This allows
every building to have a front door
that will always be above water
while only filling 20% of the site

i
(L RCTENDED BEARH e, 1o

nearly double the existing width
at the most narrow pre-existing
portions serves as the first barrier
against rising tides and mild storm
surges

RETAIL & COMMERCIAL
The existing commercial stock only
met 30% of local residents needs.
The Rockowoy  Development
Revitalization Corporation (RDRC)
will help to oversee the addition
of 500,000 sq. ft. of commercial
building space along proposed

and existing corridors.

ENVIRONMENTAL MONITORING
A combination of sea and land
anchored Environmental Somple
Processor's (ESPs) will take quality
measurements of the water in
varying weather condifions to
gather dota for scientific use.
Land bosed ESPs would take
measurements in the event of o
flooding while those in the sea can
be used to determine if water is
safe for swimming.




FAR ROCKAWAY, NY

GREEN ROOF & SOLAR PANELS
Reducing energy demand by
building well insulated, passive
buildings is first priority.  The
remaining (relatively small)
energy demand may then be
accommodated by on-site
renewables. This is environmentally
beneficial and provides energy-
independence when weather events
impact the grid.

500 YEAR

ELEVATED GRADE

Grade up to in-filled streets allows

PUBLICTRANSIT

New bus routes, the restoration of Old
Rockaway Railroad Line and daily express
ferry services will add redundancy to the
existing public transportation network,
decrease commute times and decrease
congestion on the existing A-line subway.

500 YEAR

80% of the site to remain unaltered,
while allowing all buildings street-
front access to their ground floors.

FLOOD LINE FLOOD LINE

RETAIL & COMMERCIAL

In the aftermath of Hurricane Sandy 90% of all
shops were forced to close temporarily which
lead to the phenomenon of retail leakage.
All new retail is located along raised streets
eliminating the risk of flood damage. All retail
streets front on boardwalks adjacent to the
beach or Arvern Park.

COMMUNITY GARDENS
Local residents and The Food Retail
Expansion to Support Health program
(FRESH) is provided with 1.5 acres of land
for urban agriculture to promote healthy
eating and support a community that
currently is undersupplied by grocery
stores and supermarkets.

ARVERN PARK
Beach 35th & 36th St.

EDGEMERE AVE.

T

RENEWABLE ENERGY
Onsite power generation in the form
of micro turbines and photo-voltaic
panels on buildings and streetlight
fixtures will provide the community
with renewable energy and add
redundancy to the existing energy
grid.

FLEXIBLE RETAIL & PARKING
Moveable pavilions placed throughout
the underside of the subway trestle
activate the street level and provide
flexible retail opportunities for small
vendors and farmers markets. Parking
under and beside the trestle serves
businesses along Rockaway Beach
Blvd. and park-and-go for subway
commuters.




FAR ROCKAWAY, NY







FAR ROCKAWAY, NY

PASSIVE HOUSE

Buildings with minimal energy demand (well
insulated, naturally ventilated, passively heated)
benefit the environment and remain liveable
even when weather events effect the power
grid.

TRIPLEX STREETS A MIXED-USE STREETS

© EI All streets accommodate motor vehicle, bicycle,
and pedestrian traffic to varying degrees. Quiet
residential streets on the interior of the site
prioritize bicycle and pedestrian traffic, since
residents park in rear laneways.

LANEWAY CHANNELS

Inthe event of failure in the first three
storm surge mitigation strategies
the final strategy allows flooding
to occur with minimal disruption.
Laneways serve as canals to guide
and concentrate flood waters away
from residents until the storm
passes. This allows every building to
have a front door that will always be
above water while only filling 20% of
the site.

FLOOD LINE

INFRASTRUCTURE

Utilities have been buried to
accommodate community requests
and ensure resiliency and stability
with power and communications
infrastructure.



THANK YOU!




