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/ / / / / / / / / / / / / / / / / / / / / /     S i te  Overv iew

01 .0

AUL Dump Si tes

Boomerang Gardens,  formerly  known as 

the South Weymouth Naval  Base,  served 

as a  naval  a ir  s tat ion for  the Uni ted 

States s ince 1942 .  Dur ing the terrors of  

World  War I I ,  the  s i te  was a  cr i t ica l  de-

fense against  submersib le  threats  and 

boasted an impressive  f leet  o f  b l imps 

and a ircraf t .    

Over  80 years la ter,  wi th  AUL dump 

s i tes  scat tered across the s i te  and the 

pol lutants  from decades of  a ircraf t  

exhaust  have created a  cr is is  in  the 

so i l .  The pol lutants  are  s lowly  decay ing 

the s i te  in to  a  wasteland where the 

extremely  ac id ic  so i l  wi l l  soon be 

barren .  

  

Unbeknownst  at  the  t ime,  the  s i te  is  

now home to  rare  wet land and aquat ic  

spec ies .  Ignorant  to  the ir  impending 

downfal l ,  the  future of  these spec ies  is  

now in  jeopardy as  the years of  so i l  

contaminat ion and lack of  nutr ients  

have created an env ironment  that  wi l l  

soon be uninhabi table.  Wi thout  food and 

shel ter,  the  local  rare  spec ies  wi l l  be  

forced to  migrate  or  face an uncerta in  

future of  hardship  and struggle.

Core Habi tats

Buf fer  Zones

Hardscapes
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/ / / / / / / / / / / / / / / / / / / / / /     S i te  Solut ion

AUL Dump Si tes

By introducing an abundance of  nat ive  

ac idophi le  l i fe  such as b lueberry  

bushes ,  we can br ing back the l i fe  at  

Boomerang Gardens .  Ac idophi le  shrubs 

and trees are  hardy spec ies  that  can 

thr ive  in  very  ac id ic  env ironments ,  

br ing ing new growth and a  promised 

future to  the s i te.    When the leaves and 

berr ies  fa l l  to  the ground,  the  organic  

matter  from the ac idophi les  decompose 

and absorb into  the so i l ,  generat ing 

heal thy  nutr ients  for  cont inual  growth .  

S lowly  heal ing the years of  neglect  the  

s i te  has endured .

By p lant ing ac idophi les  in  strateg ic  

posi t ions wi th in  Boomerang Gardens ,  

over  2 ,000,000 square feet  o f  regrowth 

zones wi l l  separate  the habi tats  from 

heavy contaminat ion and the footpr int  

o f  soc iety.  The regrowth zones wi l l  

create  a  safe  space where the local  

spec ies  can wander  and expand upon 

the ir  habi tats .  Creat ing an ecosystem 

that  promotes future growth .  Ut i l iz ing  

safe  aggregates ,  the  s i te  wi l l  feature 

h ik ing tra i ls  around these zones that  

a l low the communi t ies  of  Weymouth to  

enjoy  the natural  env ironment  of  

Massachuset ts .

Core Habi tats

Buf fer  Zones

Regrowth Zones

Aggregates
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Concept :  
Af ter  analyz ing solut ions to  rev i ta l ize  the s i tes  ecosystems,  the  concept  of  the  proposed 

Boomerang Gardens cabins must  be focused on reducing the carbon footpr int  o f  the  

construct ion process whi le  respect ing the surrounding area .  Featur ing structures that  do 

not  harm the del icate  habi tats  found wi th in .  

A  s imple  way to  protect  the  surrounding env ironment  is  by  reducing the need for  

mechanical .  The s i te  wi l l  benef i t  from harnessing wind in  the occupied per iod from June 

to  September.  E l iminat ing the carbon emiss ions found in  most  a ir  condi t ion ing systems.  

In  addi t ion ,  the  cabins must  ab ide by  a  s imple  construct ion process as  to  e l iminate  as  

much need for  heavy equipment  as  possib le.  Al lowing staf f  members to  eas i ly  erect  the  

cabins wi thout  spec ia l  machinery.

The cabins wi l l  harness wind ,  be  s imple  to  construct ,  and ut i l ize  green bui ld ing 

mater ia ls .  They wi l l  be  the product  of  modern day des ign pr inc ip les  merged wi th  o ld  

bu i ld ing pract ices .  Mix ing o ld  wi th  new in  a  fashion that  can create  an ef f ic ient  green 

structure.

  

However,  merging a  complex geometr ic  structure able  to  capture wind ,  wi th  a  s imple  

construct ion process wi l l  not  be  typ ical .  These “Wind Winders”  must  set  fourth  a  s imple  

yet  repet i t ive  set  o f  parameters that  can be achieved wi th  l i t t le  exper ience in  the 

construct ion f ie ld .

Complex i ty  for  s impl ic i ty.

/ / / / / / / / / / / / / / / / / / / / / /     Cab in  Concept  
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/ / / / / / / / / / / / / / / / / / / / / /     Wind Analys is  & Funct ion
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W i n d  D i r e c t i o n
S h ow i n g  t h e  av e r a g e  w i n d  d i r e c t i o n  i n  S o u t h  
Wey m o u t h  d u r i n g  t h e  s u m m e r  m o n t h s .  T h e  
h i g h l i g h t e d  z o n e  s h ow s  t h e  p r e fe r r e d  o r i e n t a t i o n  
o f  t h e  p r o p o s e d  d e s i g n .

O c c u p i e d  H o u r s
T h i s  g r a p h  c o r e l a t e s  t o  f i g u r e  0 1 ,  s h ow i n g  t h e  
p e r c e n t  o f  o c c u p i e d  h o u r s  a g a i n s t  t h e  s o u t hw a r d  
w i n d s ,  r e a c h i n g  a  p e a k  o f  4 3 %  o f  t h e  c a b i n s  
o c c u p i e d  h o u r s .

M e t h o d  0 1
D e s i g n e d  t o  a m p l i f y  t h e  l e ew a r d  s u c t i o n  t h a t  
o c c u r s  d u e  t o  n e g a t i v e  p r e s s u r e .  T h i s  s u c t i o n  w i l l  
h e l p  a i d  t h e  p o s i t i v e  p r e s s u r e  t h r o u g h  t h e  
s t r u c t u r e ,  c i r c u l a t i n g  f r e s h  a i r.

M e t h o d  0 2
A  s p l i t t i n g  w i n d w a r d  fa c e  a n d  l ow  b u i l d i n g  h e i g h t ,  
a l l ow  fo r  a  s t e a d y  w i n d  v e l o c i t y  by  r a m m i n g  a i r  
t h r o u g h  t h e  s t r u c t u r e  w i t h  m i n i m a l  r e s i s t a n c e .  
A i d i n g  i n  t h e  b u i l d i n g s  i n t e r n a l  t e m p e r a t u r e .

05 M e t h o d  0 3
F e a t u r i n g  a  w i d e  b a s e  a n d  a  t a p e r e d  s p o u t ,  t h i s  
d e s i g n  i s  a b l e  t o  g u i d e  t h e  i n c o m i n g  w i n d s  u p  a n d  
o u t  o f  t h e  s t r u c t u r e .  W h i l e  t h e  t e m p e r a t u r e  o f  t h e  
a i r  w a r m s ,  t h e  c h i m n ey  e f fe c t  o f  t h e  s t r u c t u r e  
g u i d e s  t h e  a i r  u p  t ow a r d s  t h e  l e ew a r d  s u c t i o n  
v e n t s .

02. 1

Method 02 :  
See Diagram 02 .0
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/ / / / / / / / / / / / / / / / / / / / / /     Bu i ld ing Sect ion  

   

 EWA 01 .0

   

DIAGRAM 01 .0
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F r a m e  s e q u e n c e s  a r e  b a s e d  

o n  W i n d  W i n d e r  h a r v e s t i n g  

m e t h o d s .  S h ow n  h e r e  i s  

M e t h o d  0 2 ,  a  v a r i a t i o n  w h i c h  

r e l i e s  o n  v e l o c i t y .

/ / / / / / / / / / / / / / / / / / / / / /     Wal l  Assembly

 EWA 01 .0  ASSEMBLY

01

02

03

04

05

06

07

08

T h a t c h i n g  [ 1 2 ”  D e p t h ]

S t r a p p i n g  [ 1 x 3  N o m i n a l ]

Wa t e r p r o o f  M e m b r a n e

4 ”  x  8 ”  Ro u g h  S aw n  L u m b e r

2 ”  x  6 ”  Ro u g h  S aw n  L u m b e r

K n u c k l e  L o c k e r  [ B a s e p l a t e ]

H e m p c r e t e  [ 1 0 ”  D e p t h ]

K n u c k l e  L o c k e r  [ 2 x  J o i n t ]

EWA 01 .0  Sect ion :  
The Exter ior  Wal l  Assembly  (EWA) sect ion shows the 4”  x  8”  t imber  frames,  capped 

wi th  the Wind Winders spec ia l  “Knuckle  Locker” .  The frames are wrapped in  10”  o f  

hempcrete  start ing  at  the  center  po int  o f  the  t imber  frames moving outwards .  The 

hempcrete   o f fers  an R-value of  3 .5 ,  a long wi th  added strength to  the structure.  

Resul t ing  in  a  substructure wi th  an approximate tota l  insulat ing  value of  R-35 .  Upon 

the hempcrete  is  a  non-permeable  water  membrane placed under  the 1x3  nominal  

s trapping ,  adding lateral  support  to  the frames whi le  serv ing as a  foundat ion po int  

for  the 12 ”  o f  thatch ing .  The 2“  x  6 ”  f loor  p lanks wi th  a  ¾”  spac ing between,  o f fers  

enough strength to  span between frames wi thout  connect ing g irders ,  whi le  a lso 

a l lowing the wind to  pass through the f loor  of  the  structure.

Knuckle  Locker:  
See Diagram 01 .0  

EWA 01 .0

N o t e :

E WA  0 1 .0  i s  r e fe r e n c e d  f r o m  a  M e t h o d  0 2  -  W i n d  W i n d e r .  

C o n s t r u c t i o n  r e m a i n s  t y p i c a l  f o r  a l l  m e t h o d s ,  h ow ev e r,  

t i m b e r  f r a m e s  a r e  s u b j e c t  t o  c h a n g e  by  m e t h o d .
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2x Jo int

Basemount

3x Jo int

4x Jo int

Deta i l  0 1 .0

Diagram 01 .0:  
KNUCKLE LOCKER

EXPLODED

3x 

 KNUCKLE LOCKER ASSEMBLY

//////// / / / / / / / / / / / / / /     Knuckle  Locker  

01

02

03

04

05

06

07

08

09

10

4 x 8  Ro u g h  S aw n  L u m b e r

AS T M  A 1 94  7 M  -  1 / 2 ”  N u t  

S l o t t e d  S p a c e r  P l a t e

H o u s i n g  [ A ]

S h e a r  Ro d

S h e a r  Ro d  Wa s h e r

3/ 8 ”  S h e a r  Ro d  P i n s

AS T M  A 1 94  7 M  -  1 / 2 ”  B o l t s

B a c k  P l a t e

H o u s i n g  [ C ]

01

N o t e :

B a c k  P l a t e  a n d  S l o t t e d  S p a c e r  P l a t e  

c o n f i g u r a t i o n s  c h a n g e  u p o n  v a r i e d  

c o n f i g u r a t i o n s .

AS T M  A 1 94  7 M  Ra t i n g :

S t r e s s  L o a d  =  1 7 5  k s i

1 1

1 2

H o u s i n g  [ B ]

1 / 2 ”  B o r e  W h o l e

03

1 1
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Knuckle  Locker:  
Th is  custom component  a l lows for  a  180°  rotat ion wi th in  each junct ion po int  o f  each 

t imber  frame.  Th is  cr i t ica l  pe ice  of  the  structure is  des igned to  support  up to  4  at tach-

ments  at  90° ,  3  at tachments  wi th  120°  of  mot ion ,  or  2  at tachments wi th  180°  degrees of  

mot ion .  Featur ing a  universal  base p late  that  can be swapped from the 5-hole  t imber  

mount  to  the 4-hole  f la t-mount .  The system works wi th  a  1 .5 ”  hardened steel  sheer  rod 

at  i ts  core wi th  ½”  fr ic t ion p lates featur ing 7  fr ic t ion r ings that  press upon each other.  

Each plate  is  s lot ted wi th  8  holes for  ½”  shaf t  bol ts .  The bol ts  are  responsib le  for  com-

pressing the fr ic t ion p lates together,  whi le  the s lots  a l low for  a  fu l l  360°  rotat ion 

around the sheer  rod .  For  an assembled v iew see Deta i l  0 1 .0.  

03.2
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Construct ion :  
Keeping a  s imple  construct ion in  mind ,  each var iat ion of  the  Wind Winder  

mainta ins  the exact  rat io  a long i ts  upr ight  lengths .  Wal l  [A]  be ing X ,  and Wal l  [B]  

be ing [X  (2/3) ] .  A l lowing for  a  s imple  erect ion at  the  start  o f  construct ion ,  whi le  

st i l l  be ing dynamic  and versat i le  for  wind harnessing .  Also Demonstrated is  the 

Knuckle  Locker ’s  ab i l i ty  o f  mot ion ,  both  wi th  the 5-hole  t imber  mount  and the 

4-hole  f la t-mount  at  grade.  

Mainta in ing a  s imple  construct ion ,  a l l  Wind Winder  Cabin  foundat ions can eas i ly  

be  mapped by  marking a  stake in  the ground and drawing a  tensioned l ine  from i t ,  

fo l lowed by  some s imple  calculat ions .
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Wa l l  Pa r a m e t e r s
Wa l l  A  a n d  Wa l l  B  a r e  t h e  s t a r t i n g  u p r i g h t s  
f r o m  t h e  f o u n d a t i o n  g r o u n d - s c r ew s .  T h e  
r a t i o s  s h ow n  a r e  m a i n t a i n e d  f o r  a l l  
v a r i a t i o n s  o f  c a b i n s .

F o u n d a t i o n  Pa r a m e t e r s
S h ow n  i n  p l a n ,  a l l  c a b i n  f o u n d a t i o n - s c r ew s  
a r e  m a p p e d  by  f o l l ow i n g  t h i s  t e c h n i q u e .  
A l l ow i n g  f o r  a  s i m p l e  e r e c t i o n  a n d  
m a i n t a i n e d  f o r  a l l  c a b i n  v a r i a t i o n s .

STAKE 
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Diagram 02 .0:  
METHOD 02

U p r i g h t  [ B ]

/ / / / / / / / / / / / / / / / / / / / / /     Performance 

   

 FUNCT IONS 

01

02

03

04

05

S ky l i g h t
I l l u m i n a t i n g  t h e  c e n t e r  
s p a c e  o f  t h e  w i n d  w i n d e r  
c a b i n .

R i d g e  W i n d  G u i d e
G u i d i n g  t h e  i n c o m i n g  w i n d  
t ow a r d s  t h e  l e ew a r d  s u c t i o n  
v e n t s .

W i n d  S p l i t t e r
S p l i t t i n g  i n c o m i n g  w i n d  i n t o  
t w o  p a t h s  c r e a t i n g  p o s i t i v e  
a n d  n e g a t i v e  p r e s s u r e .

Ve n t e d  F l o o r b o a r d s
A l l ow i n g  w i n d  t o  p a s s  
t h r o u g h  t h e  s t r u c t u r e ,  
c i r c u l a t i n g  a i r.

S u c t i o n  Ve n t
Re s p o n s i b l e  f o r  l e ew a r d  
s u c t i o n  a l l ow i n g  a i r  t o  f l ow  
a n d  c i r c u l a t e  t h r o u g h o u t .

06 U p r i g h t  [ A ]

07

01

05

02

03

04

07

06

03. 10 3 . 4
1 0



/ / / / / / / / / / / / / / / / / / / / / /     V isual izat ion

04 .0

Seed L ibrary  -  Method 03
Boomerang Gardens

1 1



/ / / / / / / / / / / / / / / / / / / / / /     V isual izat ion

04 . 1

Cabin  -  Method 02
Boomerang Gardens

1 2



/ / / / / / / / / / / / / / / / / / / / / /     V isual izat ion

04 .2

Blueberry  Harvest  -  Remediat ion Zone
Boomerang Gardens
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