427 GREENHOUSE

Design-Build 200SF Greenhouse for Hydroponics / Andover, MA / 2020
AFTERHOURS Design Collaborative

Small yet mighty: While modest in size, the 200 SF building is rich in terms Years
of its design, detailing, materiality, and execution. The modest scale of the Design 2020
project allowed it to serve as a testing ground for the budding design-build Construction 2020
team’s emerging ideas and philosophy related to design and construction,
including durability vs. mutability, design for deconstruction, material and Client
tectonic expression, hierarchy of detail, craft, humanistic detailing, formal Private
gesture, elemental forms, and material efficiency.
Design
In plan, the building can be understood as a response to several factors: AFTERHOURS: Garrett Rauck, Candace Ju, Brian Bollens
1) Size: a 200sf maximum area is set by the local zoning ordinance; 2)
Orientation: starting from an ideal east-west orientation, the structure was Construction
rotated to sit parallel to the eastern property line at a location with favorable AFTERHOURS: Garrett Rauck, Candace Ju, Brian Bollens
solar access to the southwest and west; 3) Material: the length and rhythm
of the building is predicated on a 4ft module dictated by the width of the Contributors
polycarbonate skin panels, requiring no rip cuts to the panels. The ordered Alex Ju, Sophia Ju

planimetric system is broken only at the southeast entry where an extended
brick half-wall, bench, and rough-paved patio provide a welcoming gesture.

In section, the structure reflects design priorities related to solar gain and
passive thermal, utility/function, weather protection, and constructability.
At this latitude, a south-facing wall pitched at 45° is optimal for direct solar
gain. This was increased to 65° to accommodate the stucture’s orientation
toward the south-west and provide adequate head room on the interior.
The height of the south-west front wall is set by the length of a standard
10ft polycarbonate panel, requiring no cuts in-field. To simplify framing,
the ridge joint is a perfect 90°. Rafter ties help to rigidize the roof structure
while also providing an “upper deck” for seadling growth and lighting/
utilities. Where head room is limited along the west wall, a planter bed is
provided for traditional growing.

Perhaps the most striking aspect of the structure is the masonry, which
illustrates the desire to explore ideas related to durability/mutability,
design for deconstruction, craft, texture, time, and memory. The masonry
was conceived of as a chassis - a bold, solid base that would support
and long out-live the light wood frame and polycarbonate shell above.
Framing modules were assembled exclusively using wood screws and
are subsequently bolted to the chassis via anchors set into the masonry.
If alterations or adaptations are needed, these strategies would allow the
complete skin and wood frame to be disassembled in a day and reused.
The masonry, on the other hand, will remain, gaining richness, texture, and
telling a story year-by-year as it weathers and ages.
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Respecting the nature of the material, the double-wythe construction is
expressed - like found ruins - as a series of discrete elemental forms: a
low u-shaped wall at the front, a high back wall broken by a narrow vertical
slot signifying a transition from exterior to interior, a prismatic brick bench.
The back wall serves as organizing datum, orienting the structure toward
the southern sun and guiding visitors along its axis, while also helping with
thermal modulation. Sunlight from the south and west warms the wall
throughout the day, heat that is later released to modulate the temperature
at night. During the warmer months, the masonry acts as a heat sink,
helping to prevent overheating on the interior. A variation on the Flemish
bond (header-stretcher-stretcher-header) is used to increase strength of
the 4ft-high wall and as an expression of craft and care. Header bricks are
set 3/4” out of plane, providing the thermal benefits of increased surface
area for heat exchange while also creating a playful texture on both sides of
the wall akin to those found amongst the plants that the building will house.




IEELERAIAS

,'f
Ll

|

il

I

|
|
i

|

i

il
I

i

iii

||

i
N

1]
I

i

i

|

m"‘.wl
W |*l|||"

2 S

v o




wmylglmllln,: |

(i
I

H““,

I

I
I I“H‘
ity




4 111"

0. DOUBLE SOLE PLATE
B =15 55
B0 GRAVEL

EL = +0-1018"
A

B =
0. BRICK FRONT WALL
B0.GR
B0.GA
B0, CONC. FOOTING

L=+ 00
DATUN /7.0, ANISH FLOOR.
£l = -0-1
AVEL LAVER 1
£l =03
VELLAVER 2
= 0558
AVEL LAYER 3
. FOOTING
EL=-1-158')

N

N
7
7
KL

o

N

N4
N

VR

N
N
N
N
N

&
N
/\/\\\///\\/

K

N

NN

4
2

A
IR

AU
SR
A
OXINININIIN
AN
DX
NN
DR

0
WD

\’
//\

NS

R
N

&

AN AN

8¢

R
2
v

7

A
NN
NN

N

|y - N AFANMANSARNY
R

NN
RO,

SIS
NN NN
DX

L

N
o
\//\\//\\//\\//\\//\\///\,
LK

RS

[TT T T ITIIITT
e o [

LY YL
//\\//\\//\\//\\//\\//\\/

i

mﬂl‘l'“ll

+ 910 7/8"
T.0. FRAVING RIDGE
=00

DATUM/ 7.0, FINISH FLOOR

£

BL=+7212

B0 COLLAR TEE

EL =+ 611112

TO.BACK

B0, DOUBLE TOP PLATE
EL =+ 31078

.0 BAICK HALF-WALL
EL




21 A200

o= 102Y |
23 ~
g2
=
£
T o o +
B } TT ) (o) (s9)
z - v { - - } - 11 a0 i
Ep ] ~ —~
2% b i 1 i | 2
o =] N : / Lol
2 53 1 f R SRR
T 38 T M \III\III\II
3 [ | i i
| IHNHNWHHNNHW Il ‘N“HW“HMW“NW“ NW“NMW“NMNHNW |
A 3 il “N“N“‘“ Wi H“““ :Wmnumuummummuun ‘““H“““H‘N“‘ “ ||mu|muu|muuﬂh|H‘“N‘H“H‘HN‘H“‘ i i H‘N“‘
NMWWMMWMNW“MWWWMWWNMHHmm” immmmmm‘ HMMWWWW‘ WMMHM
. ‘ | ‘ ‘ |
3
8 g s i i | i T
5 E I !
2 lhl il i Il i J‘
8
&
w EL = +3-10 7/8°
L i T T T T T T T T T TO. BR\CK;MF‘—‘-‘-‘T’«LL
| TT T TT T TT T _TT 1
i I I T I T I T I I
S i i i f T L T : T I T L T : T L T L T : T L T L T L [ L
S b < I I | I T T TT T T T T ]
o 3 o i il i t I I T I T I T I I
< i ‘ o
5 mmu i i i
2 ‘ | TT T TT T TT T _TT 1
=3 i il i | I I T I T I T I I
s » TT T TT T TT T TT 1
ER ~| 1G4 u 1 H i | I I I LT T T T TT T T T TT 1LA101
= [ umll umll u ) umll mmll iy Ml n Y mlml mlm mlml mlml O g mlm i I — . —— — — " _oony
= & T.0. BRICK FRONT WALL o T . . . . T T T T T T H T T T . T . 4 . L . T : T n T T I T . T : T . | . L n T T.0. BRICK FRONT WALL
gg’ 1 I I I I I [l I [l 1 I I I I I I I I [l I [l 1 I I I T I I I I I I I
£ [re) weeevo oL T T T T T 1T T [ T T T I T T [ [ T T T T T T [ T [ T [ [ T T T 1T [ —— ] S WY 1L
— g 7 0 0 St - S U 4l 10 At SO S 4 0 - - - - - Nt "
5 o O 0 S A S S O e o O 2 o | O Y S N
2 [ [ |
2 i \ I j
i 2
=R & &
ES
S & e
- —
a5
o| ity «
2 g
o
Zw
® 4S5y
- =33
o > SES 0 s 1l
= — —~——— ———
2 - 7] o
£ & 2 - ey
& iy E ER i TG NG G
ES =3 2
=8
g3 2 HI LA GEAR Al \III\III\I\ ‘ LLHIARATAT
o g & i
2 Ii II\III\II \III\IIIII \IIII\ (UM I
= o AR AR AR Rt Iy LA
— < N “ m"m mmm" mm"‘l LA \“ m"m mm"" ‘""m mmml\l [ ”“ ‘""m “ N"m mm"m (1N A “'JII\I LR I\ Il “ m"m ‘""m “ m"m mm
=2 R AU (I B
= o EL = + 61112
. £ £ 0. BRIk
2 Sz >
2 ] &
- o e i 1L
=] T w8 o = o) §] il
: I N : i “N ’W
b f- 43078 &= 307
+ T.0. BRICK HALF-WALL 18T T T T T T T T T.0. BRICK HALF-WALL
I T I T I T I T
| — | I N I
s 15 [ : T . T . T I . I . I . I T I T I T I T I
oy — >
& 00eY |+ 00eY | | T T T T I T I T
— = < T T T T1T T T 1
o I T I T I T T T
® ) s o | I N I
-~ T T I T I T I T
2 I L I L I L I I L I L I L I L I L I L I L I
2 Lo T T T T T TT T _TT T 1o
© 4 I . I . I . I I . I . I . I . I . I . I . I
‘3‘57 5 I T I T I T I T
B | — | I N I
EL=+00" AT LT I I I L I LI EL = + 00
o o 7y owon To.msARoR ST T T T T T T T T T T T ORI T3 FRSHFLOOR
S| @2 o
= ES

1-81/8

CUT THROUGH
COURSE #5“

@

(3
HEADER

2018

1-8.1/8"

|
HEA‘QDER
1

1-77/8"

1-713/16"

WALL FRAMING ABOVE 4“
41/8"

FACE OF BRICK
FACE OF BRICK
FACE OF BRICK

9NINIJO H00a
L2/ke 28z 2 e
851 W2/ EE 8/ 1§

/€ 96

i,
ey 12









e

r

-

-

58

o

G4t

SOLE PLATE C (X2)

SOLE PLATE A'

SOLE PLATE B

SOLE PLATE A

o ’ o
[ g
FB1' FB2 FB1 | I
r 3
L. R
FR' FR o —=f g
r L
| T
FF' FF 81—t §
r
T R

T

RAFTER FR

RAFTER FF

GrkoxooT 0
REGENE 1, 5




