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Concept

The Ecological Center will not take away from the 
natural aspect of the metropark. The Center will 
embody an idea of porosity in order to make the 
structure an extension of the park’s greenscape.
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Site Plan

Grasscrete pervious 
surface parking lot

Wetlands

Wetlands pathway

Drop-off/pick-up

Main entrance

Existing shoreline

Sustainability:
- Green roofs
- PV panel roofs
- Pervious hardscape 

surfaces
- Wetlands/wildlife 

habitat
- East-west spanning 

plan
- Large southern 

exposure
- Solid wall windstops
- Light well areas

Existing boardwalk

To existing road
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Upper Level



Lower Plan

A

B

C

D



Lower Level
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South Elev.

North Elev.



Materiality

Integrated BIPV 
solar roof

Green roofNatural gabion 
facade

Wood panel 
cladding

Channel glass 
clerestory/skylight



Cross Section Axos
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Egress



Structure - L1



Structure - L1
Poured concrete slab floor 
with cast in place 
foundation/footings/pylons 
below

18” cast in place load bearing 
walls that separate interior 
programs

Reinforced precast 18x18” 
concrete columns supporting 
overhead load bearing beams

Enclosed/continuous precast 
solid wall shaft for 
stairs/elevator

N



Structure - L2



Structure - L2
Reinforced precast hollowcore 
floor planks (spanning 
25’-50’-55’ max span for 12” 
thick plank)

Open to planters below for 
large/tall vegetation to grow 
up to upper level

Enclosed/continuous precast 
solid wall shaft for 
stairs/elevator

N

Steel trusses wrapped in 
exterior cladding at exterior 
load bearing metal stud walls



Structure - Roof



Structure - Roof
Steel truss structure Framed opening for sloped 

glazing 

N

Steel trusses wrapped in 
exterior cladding at exterior 
load bearing metal stud walls

Steel trusses extended 
outside building to support 
roof cantilever



Gabion
Wall



GabionWall

*used aerated brick for 
gabion wall



Gabion Wall
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Wall
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Mech. Layout
Water harvesting tanks Communication, ozone, 

janitor
Elevator Mech. Mech., receiving, storage

N



Mod. 4

31,356

S

N



Mod. 3

31,356

S

N



S

N

Mod. 2



HVAC System
Two-pipe active chilled 
beam system

High-mass in-floor 
concrete radiant flooring



HVAC Sizing

Cooling air volume: approx. 70,000cfm
Main supply/return ducts: 30sf
Branch supply/return ducts: 60sf
Fan room area: 1000sf
Fresh air louvers area: 100sf
Exhaust air louvers: 90sf



HVAC/Plumb. - L2 N

Exhaust Air

Supply Air

Chilled Beam Water Heater

Cold Water

Hot Water

*All radiant flooring tubes 
are arranged tightly/neatly 
within concrete flooring top



HVAC/Plumb. - L1 N

Exhaust Air

Supply Air

Chilled Beam Water Heater

Cold Water

Hot Water

*All radiant flooring tubes 
are arranged tightly/neatly 
within concrete flooring top



RCP - L1
Mech. rooms above

N

Open to above for 
vegetation to grow 
up to upper level

Artificial lighting:
-utilize wall washing in darker 
areas to create focal point/feature 
wall while illuminating room
-little to artificial overhead lighting 
in aquarium (use tank lights for 
illumination)

Sprinklers:
-locate sprinklers in 
standard grid pattern that 
follows general structural 
grid while meeting code of 
having every room 
sprinkled



RCP - L2
Mech. rooms

N

Glazing above - 
Also open to below

Artificial lighting:
-use a structural grid to give way to 
a symmetrical artificial lighting plan
-provide more lighting in spaces 
towards the north end of the 
building (not adjacent to curtain 
walls)

Sprinklers:
-locate sprinklers in 
standard grid pattern that 
follows general structural 
grid while meeting code of 
having every room 
sprinkled



Roof Plan N

Shading/circulation 
canopies Roof overhang to 

accommodate 
deliveries/service 
entry

Roof overhang to 
create shelter for 
integrated roof 
pathway

20’ elev. green roof 
(provide draining)

Clerestory glazing

1:12 sloped gable roof 
with integrated BIPV

2:12 sloped gable 
roof with integrated 
BIPV

10’ elev. green roof 
(provide draining)

Sloped glazing 
skylight



Sustainability

Water: collect, filter, and 
harvest water from green 
roofs to use for gray 
water and sprinklering

Shading: devices 
to prevent solar 
glare

Heat island 
reduction: flat roofs 
with vegetation

Daylighting: channel 
glass clerestory

Daylighting: 
northern clerestory 
at sloped roofs

Environmental 
impact: save 
existing boardwalk

Transportation: 
electric vehicle 
charging stations

Heat island 
reduction: 
grasscrete 
pervious surface 
with bioswales

Environmental 
impact: leave 
shoreline untouched

Environmental 
impact: incorporate 
natural wetlands for 
ecosystem and 
flooding benefits

Materials: natural 
gabion wallDaylighting: Large 

glazings at south 
facade

Thermal comfort: 
two-pipe active 
chilled beam system

Thermal comfort: 
radiant floor 
heating

Energy: 
integrated BIPV 
south sloping 
roofs



Building Wetlands

Site in flood zone

LakeParking

Site Section



Psychrometric



Psychrometric



Surface area: make building form compact with 
simple facades in order to reduce surface area 
exposure, resulting in more efficient systems

Building form: spanning east to west will create a 
larger south facing facade that will take advantage of 
collecting solar gains

Green roof: act as thermal insulation and helps to 
prevent runoff

Sun wells: allows sunlight to penetrate into the 
building by creating pockets, also shield from 
southern winds to avoid heat loss

Mechanicals: centrally locate building services in 
order to increase efficiency and keep HVAC duct 
sizes compact

Breezeways: incorporate passageways to let wind 
flow through building for natural ventilation

Shoreline: position building far away from shoreline 
to not disturb natural habitats/prevent erosion

Orientation



Rain Harvesting

Water catchment areas

Roof area: 9000sf
Runoff coef: .9
Ave. daily demand: 
75ppl*2gal/day=150gal/day
Monthly demand: 4,562gal (583gal)
Yearly demand: 150*365=54,750gal



Wind

Solid south-facing walls to act 
as a wind stop and thermally 
insulate interior of building 
during cold months from the 
strong south wind.

*Kayleigh Walker

Thick gabion walls with 
insulation act as a thermal 
pass that helps resist wind 
and regulates building 
temperature.



SS Credit Site Development - Protect or Restore Habitat

Intent: To conserve existing natural areas and restore damaged areas 
to provide habitat and promote biodiversity.

Requirements: On-Site Restoration (2 points)

Using native or adapted vegetation, restore 30% (including the building 
footprint) of all portions of the site identified as previously disturbed. 
Projects that achieve a density of 1.5 floor-area ratio may include 
vegetated roof surfaces in this calculation if the plants are native or 
adapted, provide habitat, and promote biodiversity.

Solution:

In order to re-establish natural ecosystem after lakeshore boardwalk is 
built, provide a wetlands area at the south end of the site along the 
lakeshore. Populate with native flora such as cattails.

Proposed wetlands

Proposed boardwalk

Existing pathway

LEED



SS Credit Site Development - Heat Island Reduction

Intent: To minimize effects on microclimates and human and wildlife 
habitats by reducing heat islands.

Requirements:  Non-roof and Roof (2 points)

- Provide shade with vegetated structures.
- Use an open-grid pavement system (at least 50% unbound).

Solution:

In order to reduce the human impact on the surrounding microclimate 
the building will incorporate a series of vegetated green roofs, thus 
reducing the amount of reflective roof materials. Additionally, to avoid a 
heat island effect, a grasscrete paving system will be used for the 
parking areas instead of a cement/asphalt parking lot.

Typical reflective 
gable roof

Proposed inhabitable 
green roof

Typical reflective 
asphalt parking lot Grasscrete parking lot

LEED



WE Credit - Indoor Water Use Reduction

Intent: To reduce indoor water consumption.

Requirements:  Non-roof and Roof (1-6 points-based off reduction %)

- Further reduce fixture and fitting water use from the calculated 
baseline in WE Prerequisite Indoor Water Use Reduction. 
Additional potable water savings can be earned above the 
prerequisite level using alternative water sources.

Solution:

In order to reduce water use, the building will also use pervious 
pavement material to harvest rainwater and store it in collection tanks 
for use as gray water in the building’s toilets. Additionally, low-flow 
plumbing fixtures and appropriate metering will be utilized.

Pervious concrete 
with harvesting base

Runoff collection tank

Gray water

LEED



LEED

IEQ - Daylighting

Intent: To connect building occupants with the outdoors, reinforce 
circadian rhythms, and reduce the use of electrical lighting by 
introducing daylight into the space.

Requirements:  Non-roof and Roof (1-3 points)

- Provide manual or automatic (with manual override) 
glare-control devices for all regularly occupied spaces.

Solution:

In order to maximize natural daylighting throughout the building, the 
south facing facades will be mostly glazings. Clerestory windows will 
be incorporated also at sloped roofs facing north. The use of awnings 
and shading devices will ensure there is limited solar glare or 
overheating.

North Facade

Lage glazings at south 
facade

South Facade

Clerestory windows at north 
facing sloped roofs



LEED

WE Credit - Thermal Comfort

Intent: To promote occupants’ productivity, comfort, and well-being by 
providing quality thermal comfort.

Requirements:  Non-roof and Roof (1 points)

- Meet the requirements for both thermal comfort design and 
thermal comfort control.

Solution:

In order to achieve thermal comfort of occupants, the building will 
utilize an air-water HVAC system. The water component uses radiant 
floor heating in the concrete floor topper to provide heat throughout the 
space. The air portion utilizes a two-pipe active chilled beam system to 
provide active cooling to the building.

Active chilled beam 
system suspended 

from ceiling

Radiant hot water tubes run 
throughout topper of concrete floor



LEED GOLD








