LIVING BUILDING GHALLENGE APPLIED:
VANDUSEN BOTANICAL GARDEN VISITOR CENTRE

: l-m ..—-m-. -

P E R K | N S + W | L L BC Building Envelope Council 2015 Conference and AGM 23 September 2015 Harley Grusko and Rebecca Holt



AGENDA

Welcome and Introductions

The Living Building Challenge (Abridged)
Vandusen Botanical Garden Visitor Centre
Design Approach

The Lessons




THE LIVING BUILDING
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The Living Building Challenge

In Pursuit of True Sustainability in the Built Environment
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August 2008
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A Visionary Path to a Restorative Ful:
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A Visionary Path to a
Regenerative Future



Nature as a measure
Balanced approach
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THE METAPHOR




WHY A CHALLENGE?

- Codify performance standard

- Marry technical and philosophical
considerations

- Pull the market forward and inspire
transformational change




THE RULES OF ENGAGEMENT

. All imperatives (requirements)
must be met

- Actual performance verification




SITE WATER ENERGY MATERIALS  HEALTH EQUITY BEAUTY



THE SPECTRUM OF SUSTAINABLE DESIGN

. Sustainable, Restorative, Regenerative

Regenerating

Regenerative Design

Restorative Design

More Enero
Required

Sustaining Design
Required s .

Green/High Performance
Design

Conventional Design

Degenerating
Source: Bill Reed 2009



BOTANICAL GARDEN
VISITOR CENTER
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Rooted in place and yet...

harvests all its own energy + water,

is adapted to climate + site,

operates pollution free,

promotes health + well-being,

comprised of entirely integrated systems,
is beautiful.

Karl Blossfeldt Orchidaceae (orchid shoot)

VanDusen Botanical Garden Visitor Centre /




Construction Innovation

Developed with Rhino and Revit software, the roof includes more than 50 different pre-fabricated
roof panels composed of unique curved glulam beams.
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Site Plan: Public ldentity

Located on the prominent southeast corner of the Garden, the Visitor
Centre transforms the entrance to heighten public awareness of the
Garden and nature. By merging building and nature, the project is
integrated into natural and human systems

Vandusen Botanical Garden
Visitor Centre

Oak Street

Administration Building
Floral Hall

Forest System

Meadow System

Water System

VanDusen Botanical Garden Visitor Centre /



Building Organization: Natural Inspiration

Inspired by organic forms and natural systems, the building is organized
under undulating green roof ‘petals’ and along rammed earth and
concrete walls.

1 Arrival Hall
2 Atrium
3 Office
. 4 Intrep. Centre
\ 5 Food Service
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12 Library

13 Garden Shop

14 Outdoor Shop
15 Livingston Plaza

16 Livingston Lake
Dock

VanDusen Botanical Garden Visitor Centre /



Detailing: Oculus

Natural ventilation is assisted by a solar chimney, composed of an
operable glazed oculus and an aluminum heatsink, which converts the
sun’s rays to convection energy. Summer sun shines on darker surfaces to
enhance ventilation further.
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DESIGN APPROACH
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DESIGN APPROACH

Beauty as Petal
Connecting to nature
Performance vs Aesthetic
Transparency vs Opacity
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THE MYSTERY OF MATERIALS

« Minimize material palette
- Monolithic through-body

- Robust and hard-wearing
- Search for local inspiration
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THE RED LIST

- Asbestos
« Cadmium

- Chlorinated Polystyrene Chlorosulfonated
Polyethelyned3

- Chlorofluorocarbons (CFCs)

- Chlorophrene (Neoprene)

- Formaldehyde (added)

- Holgenated Flame Retardants44

- Hydrochlorofluorocarbons (HCFCs)

- Lead (added)

- Mercury

- Petrochemical Fertilizers and Pesticides
- Polyvinyl Chloride (PVC)

- Wood treatments containing Creosote and
Arsenic
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RESPONSIBLE SOURCING

. Sourcing restricted by
weight

- Local imperative
- Innovation
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W4  TYPICAL RAMMED EARTH WALL

- RAMMED EARTH WALL (REFER TO
STRUCTURAL]

- 150MM RIGID INSULATION
WITH STEEL HSS {refier o Siruchural)

- RAMMED EARTH WALL (REFER TO
STRUCTURAL)

\

el |

TESTREF. FRAR 2TC

SASALS SIS

o

|

o

_
.

G

A

TESTREF. FRR £TC

] O CLATMNG ' STALCTRL

CLADDIMNG of ETRUCTURE [CONCRETE O FRAMED WELL) - - - F!

CEMENTITIOUS CLADDIMNG o ETRUCTURE {COMCRETE DR FRALED WALL]

e 3 B2
Trec are Wmscorry

el AR G

g h
re-grm.- e [ = I
o'

R W lekories [y

o fs 1]

Lrmrar Sremiorg
STRUCTURAL STIHL IRAMIG
FEFTRA TOSTRLCTLURAL

i gl

18 e Gy Winlbewrd GV

o | e et e

|4 7 45 208
f— ; Fier Cerment Sking
5 ) [ o a8 e
a5 e zars
q eiml Zupoost Framing f/f /
; . SU 4R G
y X o7 DoE
J i B Vrams-ioo Soad IroulEser
- . S AR A7 4"'/" Y
: o 2 00F E/ ¥ 07 27 oA
1 Winaaiizcl Bzard noiston E-/ : Hr Vmzcur Uisetee Samier
: o7 7 00 [ o610 130
. A \apoyr Wossre Samer ’;; Eresioe Sheshirg
: MBHI“ o (] 921 1823
1 s ] 157 rore Zomad B
i 7
ETRCTURAL STEEL FRAMMNE, v o 18
J : FEFER TO STRUCTURAL 18 rom Gyzza Weiboard, GWE
) m s ﬁ

1 e Gypoum Walkcard, SIS

[ Finish [2e= Inizrior nish scheduie)



“ -~
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MATERIAL TRACKING

- The challenge is real

- Ingredients lists are not understood
and poorly documented by
manufactures

- Burden of research on design and
construction team

- Holistic approach is key to transform
industry

LIVING BUILDING CHALLENGE INFORMATION SHEET

Vancouver Board of Parks and Recreation has registered the New Visitor Centre - VanDusen Botanical Garden for Living Buildidng Challange
(LBC}. LBC is a rating system that ensures the higlf 'Yes" to any of the above does your pmducl [ve more than 10 constituent parts?
hesl level of sustainable construction and design is achi The i is d to Ledcor's Schedual F This information will be

oo

Vendor/Man ufacturer:

Materiak:
E-:Uu.buuc-_, SEALANT Pow coRrNn ING
Product Line/Model #: 798 SiticomnE Address of VendorManufacturer: PO &@Y 94
BuiLing SEALANT MIDLAND, MICH I AN HBERO
Vendor/Manufacturer Representative: E-mail Address of Vendor/Manufacturer:
DAVIE NoWAY @ Cl DISTRIRUTC S Anowalk @ cressrooole i Com

COMPLETE A SEPARATE SHEET FOR EVERY MATERIAL USED ON SITE - v Checkmark alf related sections

Asbestos YesH NOE HCFC's Yes

Cadmium Yes No Lead (Added) Yes

Chlorinated Polyethylene and Chlorosuifinated Mercury Yes

Polyethylene (except HDPE & LDPE) Yes No Petrochemicat Fernhzers/PesuCIdes Yes

CFCs Yes No[ | Phthalates Yes

Chloroprene (Neoprene) Yes No ﬂ Poiyvinyl Chloride (PVC} Yes
Formaldehyde (Added) Yes No Wood treatmenst containing Creosote,

Halogenated Flame Retardants* Yes No Arsenic or Pentachiorophenol YesD No

*Halogenated flame retardants include PBDE TBBPA HBCD Deca-BDE TGPP TEJCEP, Dechlorane Plus and other retardants with bromine or
chiorine
If "Yes" to any of the above, does your product have more than 10 constituent parts? Yes[ | Nopd
It 'Yes', attach backup documentation showing the component containing the Hed List substance is discrete and contained
and is less than 10% of the product by both weight and volume

Does the product contain wood ? YesD NolX' Is the wood from a salvaged source? YesD NOD
Was the wood harvested from this site? YesD No|:| Is the wood FSC certified? YesD No|:|

FSC chain-of-custody certificate number Attach information source specifying certified wood D

Specn‘lcat[on section for this product per the MasterFormat 2004 system N [A

Does this product meet the specified Appropriate Sourcing Radius criteria? Yesl:l NOD
See Appropriate Sourcing Matrix attached

Where is the location of final assembly?
(City/Province) EtizageT AT owN, ICY Distanceto Site  2:© 2

Where is the location of Extraction™
(City/Province) NzA Distance to Manufacturer / km
*Note only cerain spec sections need to specify Extraction Lacation refer to Appropriate Sourcing Matrix

Iread & understand Ledcor's CWM Plan,
Do you recycle your construction waste? YesZ'] No[] NA[]

Using your own bins? We require ALL tickets / manifests - meastred by weight
Describe how waste is minimized during the product manufacturing process (attach separate sheet if required}:

Describe how waste is minimized during the construction process (attach separate sheet if required):

Company Name ¢\ 7 4 PamEL SYSTEMS Contact Number (bou) 987 4414

Contact Name Signature Date

RERECCcA Daee S B 215 2760



THE LESSONS
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UNDERSTAND RISK

- Red list vs performance
- Local sourcing vs durability
- Early adoption




LBC IS REALLY HARD
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YOU CAN'T COLLABORATE ENOUGH
- Living buildings require special relationships
. Trust

- Transparency in workflow

- Avoid compartmentalizing and separating ideas or
strategies or disciplines




IT'S A FINE BALANCE

 Occupants and operations program
are significant

- How do you account for flexibility and
change over time?

- In an effort to simplify, did we add
complexity?




LIVING BUILDINGS ARE CHANGING THINGS

- Occupant feedback confirms people love their
spaces for all the reasons we hoped they would

- Experience is education

- Advocacy works




Elementary School Project

THANK YOU!
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