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CONNECTING FARGO THROUGH A GREEN ROOF SYSTEM
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WHY GREEN ROOFS?
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PROGRAM

How can green roofs be utilized to improve pedestrian connections
and incorporate microclimate design?



RESEARCH | CASE STUDY 1

VANCOUVER CONVENCTION CENTER

The Vancouver Convention Center was designed
by PWL Partnership Landscape Architects Inc. in
2003-2010. It is a 2.4-hectare green roof,
designed towards native plantings, animal
attraction and stormwater detention, while
reduce energy and the buildings footprint.




RESEARCH | CASE STUDY 2

CHICAGO PLANT CONSERVATION

The Chicago Plant Conservation Science Center
was designed by Edward Larrabee Barnes,
Daniel Urban Kiley, and Booth Hansen
Architects. It has a 16,000 sq. ft. green roof that
is designed for research of different types of
green roofs, they are monitored for plant climate
effectiveness.
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RESEARCH | CASE STUDY 3

The ASLA headquarters was designed by
Michael Van Valkenburgh Associates. It was
completed in 2006 and consists of 6 different

forms of green roof throughout the 3,300 sq. ft.

rooftop. The goal was to show that landscape
architects can play a key role in green roof
design.

ASLA HEADQUARTERS




PROGRAM

How can green roots be utilized to improve pedestrian connections
and incorporate microclimate design?

Design an arrangement of green roofs that extend along the skywalk system to create new green spaces in
downtown while improving the usage of the skywalk system. A hopetul focus on implementing a network
of green roof types, including extensive, semi-intensive, and intensive systems to create rooftops that have
effective plant growth in minimal medium depths and different climate conditions than the surrounding

areada.
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GOALS

PROJECT OBJECTIVES

ROOF TYPOLOGY

Which roots have the capability for ditferent green roofs?

PEDESTRIAN CONNECTIONS

How do pedestrians get to the green roofs and interact with them?

MICROCLIMATE DESIGN

Will the possible locations be adequate for growth?



ANALYSIS

ROOF TYPOLOGY

PEDESTRIAN CONNECTIONS

MICROCLIMATE DESIGN

OBJECTIVES TO ANALYSIS

Building Age
Building Rooftop Square Footage

Skywalk Entrance Points
Building Connections

Pedestrian- Street/Sidewalk Connections

Sun/Solar
Wind

Precipitation



ANALYSIS

BUILDING YEAR
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ANALYSIS

e

BUILDING SQUARE FOOTAGE
5 1L

.. L

Building square footage and acreage analyzed fo view available
rooffop green space for future processes.

. Building Rooftop was quantified through CAD baseplan.

. The square footage was used to calculate rain and snow
accumulation volumes for each rooftop.
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ANALYSIS

SKYWALK CONNECTIONS

L=

' 1- Ceniral downtown location, access direcily from street.
. 2- Central downtown location, access directly from street,
i 3- Just off central downtown, access directly from street.
4- Just off central downtown, moderately easy to navigate from building main enfrance.
- 5- Central downtown, difficult to navigate in compact business building.

| & Just off central downtown, difficult to navigate hotel floors from little signage.

‘;;?‘ Perspective Viewpoint
from Skywalk

@ Ranking 1- é
1 - Easiest o Locate
Skywalk Entrance
& - Hardest to Locate

Skywalk Entrance

Skywalk has mulhple
enfrance points but
many have a less than
ideal enfrance fo
navigate to.




ANALYSIS

SUN/SOLAR

January — 12PM

April — 12PM October — 12PM




ANALYSIS

Multiple wind directions
collecting in a larger
open spaceproduces a
stronger wind effect.

Whirv e Whe?
taller building-and mixes with

wind from opposing directions.

Wind going over tall building makes if
stay higher and not drop into street
right away, blows onto rooftop of
shorter building. Rooftop of shorter
building has more wind accumulation,
making rooftop less ideal for green roof.

WIND

Short buildings or buildings blocked by taller buildings have a moderate wind intensity.
Buildings that are taller and span above others get undisturbed direct wind making it

more infense fo the structure. Streets and buildings with large gapping between taller
and shorter buildings have a more infense wind.

i ore ik 1

Moderate Wind Infense Wind Wind Analysis



ANALYSIS

PRECIPITATION
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Ideal Green Roof Type

B i MASTERPLAN LOCATIONS
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DESIGN DEVELOPMENT

PROGRAMMING ELEMENTS

TOPOGRAPHY/ RAISED PLANTER

20% ROOF SF O SF- 10,000 SF
40% ROOF SF 10,001 SF - 20,000 SF
60% ROOF SF 20,001 SF - 50,000 SF

VIEWING POINTS

>1 VIEWPOINT O SF - 10,000 SF
>2 VIEWPOINT 10,001 SF - 20,000 SF
>3 VIEWPOINT 20,001 SF - 50,000 SF

SEATING AREAS
SMALL 1-2 PEOPLE
MEDIUM 3-9 PEOPLE
LARGE 10-15 PEOPLE

WALKING PATHS

MINOR PATHS O SF - 10,000 SF
MAJOR PATHS 15,000 SF - 50,000 SF



DESIGN DEVELOPMENT
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DESIGN DEVELOPMENT
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DESIGN DEVELOPMENT

WISPY MEADOWS
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DESIGN RESULTS

WISPY MEADOWS
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WISPY MEADOWS

Green Roof Typologies Key

Concrete Granular Retention Soil Mixture
Structure 2" - 6" Thick 4" - 9" Thick

G Root Membrane @ Filter Fabric Extensive/Intensive
1/8" Thick

1/4" Thick Planting Material

OO ® 0

~ Waterproofing Membrane
Approx. 1/4" Thick

Extensive Growing Medium

(Crushed Clay, Perlite, Peat Moss, Coarse Flagstone Pavers Root Barrier Memb rane
[ Sand, Green Waste Compost) ~ Approx. 1" Thick [ Approx. 1/4" Thick
Approx. 4" Thick Volcanic Rock Fill
Approx. 2" Thick Granular Drainage Material

—— (Expanded Clay or Lava Rock|
Approx. 2" Thick

Filtler /Separation Fabric
Approx,.1 /8" Thick
PPrOX;: é
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HONEYCOMB HABITAT
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DESIGN RESULTS

T

Green Roof Typologies Key

Concrete Granular Retention

Structure 2" - 6" Thick

Root Membrane Filter Fabric

1/4" Thick 1/8" Thick

Soil Mixture
4" - 9" Thick

Extensive/Intensive
Planting Material

HONEYCOMB HABITAT




DESIGN DEVELOPMENT
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Green Roof Typologies Key

Concrete Granular Retention@ Soil Mixture

Structure 2" - 6" Thick 4" - 9" Thick ﬁ E
G Root Membrane Filter Fabric Extensive /Intensive P E C E R | V E R P R K

1 /4" Thick 1/8" Thick Planting Material
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DESIGN DEVELOPMENT

LITTLE DIVIDE




DESIGN RESULTS

Entrance/
Stairwell

LITTLE DIVIDE

Large

Gathering Space Maijor Path
Medium Minor Path
Gathering Space

Small Semi-Intensive
Gathering Space Planter
Artificial Turf

Mounds

Entrance /

Utility Room Stairwell




DESIGN RESULTS
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Green Roof Typologies Key

Concrete
Structure

Root Membrane

1/4" Thick

Granular Retention

2" - 6" Thick

Filter Fabric
1/8" Thick

Soil Mixture
4" - 9" Thick

Extensive/Intensive
Planting Material

LITTLE DIVIDE




Planters Aluminum Forms

_Wc’rerprooﬁng Membrane Bolt Fastened with 3” Concrete Bolts
Approx. 1/4" Thick

Overfill Drainage Weep Holes
Root Barrier Memb rane Gravitational Water Movement

A . 1/4" Thick
pprox. 1/ © Powder Coated Aluminum Pour In Place Rubber
Granular Drainage Material Approx. 1/16" Thick Fall Protection Surface Approx. 5” Thick

(Expanded Clay or Lava Rock) Structure Approx. 4" x 3'-6" Aesthetic Surface Approx. 1/2" Thick
Approx. 5" Thick Pedestrian Height Approx. 3’
Filter/Separation Fabric — Intensive Growing Medium

Approx. 1,/8" Thick ( ‘} (Crushed Clay, Perlite, Peat Moss, Coarse
/ Sand, Green Waste Compost) Powder Coated Steel Table

Bolt Fastened with 8 1/2" Concrete Bolts

Expanded Polystyrene
___ Geofoam Blocks

Approx. 18" Thick ' !
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THANK YOU!

How can green roofs be utilized to improve pedestrian
connections and incorporate microclimate design?

QUESTIONS?
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