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The goal of the Bambooze! proj-
ect is to provide a beautiful and 
playful outdoor shelter in which 
visitors to the Schuylkill Center 
for Environmental Education 
will be able to relax, enjoy the 
outdoors, and learn about the 
pressing issues of sustainability 
in our built environment.  

The shelter is a straw bale con-
struction—a demonstration of a 
highly sustainable, energy effi-
cient building technique that has 
had success in a wide range 
of climates and for a variety of 
building types.  Straw bale walls 
are gaining popularity due to 
their unparalleled ability to insu-
late (R 42), their low embodied 
energy and their availability as a 
local building material.  

The straw bale walls are sup-
ported by a gabion base, which 
is filled with locally recycled 
concrete.  Recycled glass bot-
tles penetrate the walls, creat-
ing playful surface and lighting 
effects. 

All of the bamboo for the proj-
ect was harvested by the Bam-
booze! team with the support of 
local landowners and the Morris 
Arboretum.  Bamboo is a highly 
renewable, durable and beauti-
ful building material that can be 
found in the immediate vicinity 
of the project site.  Because it is 
invasive in our region, the har-
vesting of wild bamboo is desir-
able.  The bamboo roof slopes 
toward a rain garden of native 
ferns.  The rain garden demon-
strates the importance of put-
ting runoff, from roofs as well as 
other impervious surfaces, to 
productive use.

NOTES ON STRAW BALE:
• Low embodied energy
• Highly energy efficient: R42 
• Improves indoor 
   environmental quality
• Strengthens local economies
   by creating jobs in both agri 
   culture and construction
• Locally produced straw 
• Long lifespan:
   The oldest known existing
   straw bale house is the Burke  
   House in Alliance, Nebraska,     
   built in 1903.

Recycled wine bottles are bored 
into straw bales, which are cov-
ered with wire mesh to support 
a thin layer of plaster.



A LIVING SHELTER 
IN A CHANGING 

ECO-SYSTEM
bird/seed shelter

The Bird/Seed Shelter is made up of a permanent shell 
component for visitors to play and camp, and a tempo-
rary earth component as a “feeder” for plants and ani-
mals. The permanent shell component is constructed of 
lime mortar over a reinforced framework structure. Lime 
mortar has been used for thousands of years for building 
masonry structures and carries an 80% smaller carbon 
footprint than the more commonly used Portland Cement. 
The lime mortar is mixed with water and sand and hand 
applied to the spherical frames to create the round hab-
itable shells. The temporary earth exterior is built from 

large quantities of soil retrieved from the excavation of 
the pond adjacent to the site. The soil is mixed with water 
and lime mortar to form a sticky mud which is then accu-
mulated and packed over the shells, supported by form-
work constructed from salvaged wood. After the mud is 
packed, the wood form work is taken away leaving the 
earth form. A fertile topsoil layer is then added over the 
packed earth layer, including Philadelphia native plants 
and fl owers along with birdseed ingredients composed of 
peanuts, sunfl ower seeds, and corn.

The life cycle of the shelter begins in early spring. The 
permanent shells will remain throughout the year, while 
the earth, during the spring and summer will attract and 
support a micro biome of local animals and birds at the 
site. During the fall and winter, the earth will slowly weath-
er away, leaving the permanent shells bare in a pile of 
earth, ready to be re-packed and planted for the coming 
spring. We see the bird/seed shelter as an experiment 
and educational tool in our continuing research of push-
ing the limitations of sustainable architecture.

SPRING SUMMER FALL WINTER

Lime Mortar: 
80 smaller carbon
footprint than Port-
land cement

Soil:
Local soil from an
excavated fi re pond
and top soil

Mulch:
Wood chips from the
local woodlands

Rebar Framework:
Welded Structural
Rebar Frame

XLXS: Julia Molloy/Taka Sarui







Canopy

Bed

The canopy is fabricated from retired billboard 
signage - stitched together with sewing machines 
(and by hand) through hours of sewing “parties” 

and really great friends.

We cannot take any responsibility for the comfort 
or invention of hammocks - but we hope that they 
offer an area for retreat and opportunity to feel the 

trees sway in the wind.

Structure

Vegetation
Plants for the rain garden surrounding the shelter 
area are all native non-invasive species.  The bed 

is partially recessed to allow for space to retain 
excess rainwater captured by the shelter.

The skeleton is formed by a network of high 
strength cables strung between trees and attached 
using custom metal fittings that were fabricated by 

a local metal artisan. 

Protection
The native plants in the rain garden are particularly 
vulnerable to deer browse.  Deer fence suspended 
from the stucture creates a loose enclosure for the 

inhabitants while protecting the native vegetation.

Custom built hydroelectric generators convert 
rainwater into power for LED lights that activate 

during a rain event. 
(See other side for more about hydroelectric generator)

Energy and Illumination
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Rainwater is

collected by the canopies,

chaneled through the gutters,

harvested within the generators,

and fed to plants in the garden.
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RAINSAIL
TEAM:

Alexa Bosse Ari Miller
SMP Architects Virdian Landscape Studio

COLLABORATORS:
Lucas Overton
The Everything Guy

Herbert White
Chief Arborist, Morris Arboretum

Brad Randall
Principal, Bruce E. Brooks, & Associates

Charlie Miller
Principal, Roofscapes, Inc.

Kelilah Miller
Craft Guru

Ruth Miller
Electrical Engineer

Tavis Dockwiller
Principal, Viridian Landscape Studio
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Hydro-Electric Generator

An alternating current generator consists of coils of wire moving relative 
to a magnetic field.  With this arrangement, a voltage is induced and this 
generates a current.

RainSail employs custom built hydroelectric generators to power low 
energy LED lights during rain events.  This simplified micro-hydro 
system is attached to a downspout that conveys the rain water from the 
low points of the canopy directly to the turbine inside the generator.

The turbine spins magnets around the copper coils (which are 
stationary) to generate the alternating current.

The light is provided by strands of light emitting diodes (LEDs) that 
require very little energy and have a high luminous output. 

The mini generators are easy to construct and can be made from 
common household items. 

Please refer to this web site to learn how to make your own 
hydroelectric generator at home: 
http://www.re-energy.ca/t-i_waterbuild-2.shtml     
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All the personal experiences of the environment builds awareness of our connection to 
the natural world. We want to create a Gimme Shelter to protect people from the weather 
adversities at the same time that they rediscover the perception of the natural elements.

Underneath the fisrt sight complexity of organic structures, easy geometric rules are 
hidden. In the natural context of Schuylkill Center for Environmental Education, we 
considered the challenge of thinking about processes instead of thinking about shapes. 
That’s why we have tried to designed the shelter from use programming, weather 
protection and construction rules.
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When the                  is shinning, the rays 
go through the central skylight and the 
lateral openings.

sun

When the                       is blowing, all the little 
apertures of the shelter make it whistle.

wind

When it                       the shelter changes into a 
fountain and a rain concert will we played.

rains

Protection + Perception of natural elements

Listen to the musical rain drops falling, smell the humidity of the soil, hear the wind whistle, 
feel the power of the sun…

DESIGN IDEA

A shelter to experiment with

The shape of the process GEOMETRY

CG Architects. 
Gabriela Sanz Rodríguez, architect.

Carlos Martínez Mediero, building ingeneer.
sos-tenibles.es
sos.sostenibles@gmail.com

RAIN SHELTER



Most of the materials to construct the shelter are post-consumer recycled materials. The 
principal one, the OSB panel, is an engineered wood product formed by layering flakes of 
recycled wood. In order not to waste material, the size of the panel that we have used in 
our design, is the standard one (easy to transport in a van). These boards have prepared 
strategic cuts to make the panels joints. The cuts have been made using precision CNC 
machining and the laser cutting services of Wilke Enginuity. A waterproofing treatment 
protects the edges of the OSB boards from the humidity.

The secondary material, (playground) are rubber chips produced from recycled tyres. 
Cedar Red Everlast Playgound and Onix Playground  are the specifically rubber mulch 
used for the ground of the shelter (Everlast RubberMulch Company).
This product is non-toxic, non staining, and self cleaning.  Very appropiate for kids who 
love to play with the material. Soft, non-abrasive, and fun to run and jump.

It was also important that the shelter was designed to be easy to build.  So, we decided to 
create a 3d puzzle structure that could be replicated easily by anyone with the help of some 
clear graphic instructions. These pieces of the puzzle could be assemble on site during a 
weekend by two or three volunteers.

Assembling A (2-6 level)

Assembling B (7-12 level)

E.s.
2a

2b

2b

2b 2b

2c

3a

3c

3b

4a

4a

4b

2..

3..

4..

5..

6..

7..

8..

9..

10

11

7a
7b

8a

8b

9a

9b

In this first stage of the assembling process, we will place 
the boards from the left side of the door to the right side 
always following the same sense (time). First fix the door 
frame left side to the boards of level 1 (1a) to have a 
support surface for the first board of each level.

Assemble from level 2 to level 6 following the direction that shows the 
diagram. There are 3 differents boards in each level (the “a” ones must 
be fixed to the door’s frame left side and the “c” ones to the right side).

E.s.

3.

Foundation

Extend a first drainage surface 
(stones layer). Cover it with a second 
layer of rubber chips.

1a

1b

1b

1b

1b

1c

Assemble the first level of OSB
boards (special protection). 
Time direction assembling.

2.

1.

In this second stage of the assembling process, we will 
place the boards drawing two triangles. The a boards 
form the first triangle of each layer and then the b 
boards fasten and join the group of  6 boards of each 
level.

1.

3.2.

Assemble level 7 fixing it to the door to stabilize the 
group of boards underneath it.

Assemble from level 7 to level 12 following triangle shapes as it is 
shown in the diagram. There are 2 differents boards in each level (the 
“a” ones must be fixed first and the “c” ones above them).

3. Fix the plastic umbrella skylight 
cover (optional when it rains).

2.

Lay out the shape of the shelter and the post points. To drive the posts into the 
ground., dig holes and pack the ground around them with a shaft

1.

Fix the door’s frame right side. Slide it from the 
inner part to the exterior part of the shelter 
and fix it to the last boards of each level.

A shelter easy to built and remove.
DESIGN IDEA

Sustainable materials

CG Architects. 
Gabriela Sanz Rodríguez, architect.

Carlos Martínez Mediero, building ingeneer.
sos-tenibles.es
sos.sostenibles@gmail.com
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OSB (Oriented Strand 
Board)
It´s an engineered wood 
product formed by 
layering strands (flakes) of 
wood in specific 
orientations.   The wood 
strands are arranged in 
cross-oriented layers to 
provide strength and 
performance properties 
similar to plywood.                                                              
The result is a structural 
engineered wood panel 
that is consistent in quality 
with no core voids.                     

MATERIAL DESCRIPTION SOURCES, MANUFACTURING, PROCESSES AND RECYCLABILITY

The production method uses almost 
all the wood of the harvested trees, 
recycled wood and faster growing 
species can be used. In appearance it 
may have a rough and variegated 
surface with the individual strips. 
Wooden strips compressed and 
bonded together with wax and 
adhesives (95% wood, 5% wax and 
resin).                                                                
Due to the type of resins used in 
wood-based structural use panels 
like OSB, they emit very low levels of 
formaldehyde and VOCS. (10% of the 
criteria of key national standards).     
Cut to size made in the 
manufacturing proccess increases 
50% the price per panel. 

Rubber Playground 
(Flooring system).        
Rubber Playground are 
rubber chips produced 
from recycled passenger 
tyres. Comes in 6 colors 
and we choose Pine Burk 
colour.                    

Rubber chips are produced from 
recycled passenger tyres, granulated 
to form rubber chippings. Comes in  
5/8” nuggets (100% wire free).                                                  
All colours coatings are water based - 
which means they are truly 100% 
safeIt. 100% metal free, contains  no 
nylon cord. Leaves no residue.

3. Rubber Playground (Flooring system)

1. OSB (Oriented Strand Board)

Waterproofing Sealer, 
non-toxic, non flammable, 
mold and mildew resistant, 
dries clear. Contains no 
silicones, no waxes. Interior 
or exterior use and 
environmentally safe
Super Seal is a specially 
formulated waterborne 
water repellant coating for 
just about any surface. 

Super Seal provides excellent sealing 
and water-beading properties, 
reduces water absorption and allows 
wood to expand and contract 
naturally without flaking or peeling. 
Super Seal provides superior 
breathing properties and is VOC 
compliant. Unlike most other clear 
coatings, this coating may be painted 
over with latex or oil base paints. 
Meets ASTM D4446 specification 
pertaining to swelling of wood and 
Federal Specification SSW-110 C for 

2. Premium Clear Surface Sealer

The transparent canopy is a 
high-tech "bioplastic" 
composed of renewable 
resources, as is the frame - 
made from bamboo and 
cotton string and able to 
stand up to the strongest 
gusts of wind. It will 
degrade completely within 
5 years. Available for 
pre-order in two sizes: 
compact (32") and 
enormous (52") from 

4. Plastic umbrella (Skylight covering)
The innovative new material has a 
unique composition which allows it 
to totally biodegrade in landfill 
environments.     Made from a 
bio-plastic that comes from 
renewable resources, the Brelli will 
breakdown in landfills in just 1 to 2 
years (it takes hundreds of years for a 
traditional umbrella to breakdown).    
And the rest of the umbrella is made 
from renewable and natural 
bamboo.
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