
   

 

BUILDING A MULTI-PURPOSE HIGH TUNNEL GREEN-
HOUSE ON OUR HOBBY FARM 

 

by Charles and Carol Stiff, HGA Members 

Six years ago we bought a 2-acre property in rural 
Brush Prairie, WA which we have transformed into a 
hobby farm. We created bedded vegetable gardens, a 
small pine plantation, a seasonal wet area with native 
vegetation, an orchard with fruit and nut trees, trel-
lised grape vines, and raspberry and blueberry beds. 
We have also added numerous landscape plantings.  
 
As the gardens expanded we needed  more space for 
potting plants, mixing soil, starting bedding plants, 
propagating vegetative transplants, growing early and 
late season vegetables, and storing pots, soils, and 
fertilizer. We wanted a multi-purpose greenhouse  
that blended well with our home and landscape. 

For nearly a year we researched different types of 
greenhouses, including costs, weather considerations 
along with size, structural materials, flooring materi-
als, covering materials, heating, cooling, pest man-
agement, and ventilation alternatives.  
 
Our final cost efficient choice was a 300 ft2 12x25 ft 
free-standing high tunnel kit with a polyethylene cov-
ering. We purchased the greenhouse kit from Steve’s 
Greenhouses located in Castle Rock, WA. The fol-
lowing article describes step-by-step how we custom-
ized the basic commercial kit to create our multi-
purpose greenhouse. 

Materials 
 

The basic 12x25 ft greenhouse kit included 36“ stubs to attach 
the greenhouse to the ground, bows that form the structure, UV 
protected 6 mil greenhouse grade polyethylene plastic, and the 
nuts and bolts to put it all together. The stubs and bows were 16 
gauge zinc coated 1⅝” steel tubing. In addition, we included a 
50% polypropylene shade cloth and a heavy duty woven land-
scape fabric for the floor. We customized the greenhouse based 
on our own design. The required construction materials were 
purchased from local hardware and big box stores. 

Site Location and Layout 
 

The site was 15 ft from our house with easy access to electricity 
and water. The greenhouse was positioned with ends facing 
trees to the east and the house to the west, providing maximum 
southern sunlight, and shelter from summer sun and high winds.  
 
The greenhouse perimeter was laid out using a tape and driving 
stakes at the corners. Holes were dug and stubs were positioned 
in wet cement leaving 18” exposed above the ground line. Stub 
heights were adjusted for level using string and a line bubble. 



 2 

 

Building the Side Wall Foundation 
 
A leveling line was attached to the corner stubs and the remain-
ing four ground stubs were located 5 ft apart on both side walls. 
Holes were dug and the stubs were set in wet cement level with 
the corner stubs.  
 
Building a foundation out of wood was simple and relatively 
inexpensive. The side wall foundation was constructed using 12 
ft long 4x4” pressure-treated wood timbers. The foundation was 
leveled and the 4x4’s were set on 2x4x8” cement pavers to 
avoid contact with the bare ground. Sections of the foundation 
were joined together using 3x6” galvanized steel mending 
plates and the 4x4’s were attached to the stubs using 4” long ¼” 
lag bolts with washers. 

Installing the Floor 
 
We needed an inexpensive floor that provided excellent drain-
age, grass and weed suppression, level support for foot traffic 
and potted plants, and helped stabilize temperature fluctuations 
throughout the year. The floor was therefore constructed using 5 
yards of ⅝” minus crushed rock which was spread and com-
pacted using our garden tractor. The 4-5” thick compacted 
crushed rock floor allows us to freely water potted plants, main-
tain higher humidity, and help lower summer temperatures in 
the greenhouse.  

Installing the Bows 
 
The bows were manufactured and delivered as two interlocking 
pieces. The 2-piece bows were assembled on level ground and 
fastened together with 1” long ¼” self-tapping screws. Each 
assembled bow was then inserted 6” into the ground stubs, 
tightly clamped, holes were drilled, and then secured using two 
2” long ¼” bolts with washer and nuts. 
 
The greenhouse is approximately 8 ft in height from the crushed 
rock floor to the center of the bows. 
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Framing the Knee Walls 
 
A knee wall was installed to make the greenhouse look more 
like a permanent structure whose appearance complements our 
house and the surrounding landscape. In addition, the knee wall 
provided the greenhouse greater structural strength; a higher 
ceiling; protection for the polyethylene covering from lawn 
mowing and weed whacking debris; protection from rodent and 
rabbit entry; a means to hide supplies such as pots and bags of 
soil stored on the floor; and increased thermal insulation and a 
space for additional insulation inserted between studs. 
 
The 30” knee wall was framed using pressure-treated 2x4” lum-
ber. A stud was attached to the foundation (sill plate) at each 
bow using 3” exterior wood screws and then secured to the bow 
using two 4” long ¼” lag bolts. A top plate was attached to the 
top of the knee wall using 3” exterior wood screws. A pressure-
treated 2x4” ledger board was attached to the inside surface of 
the knee wall top plate using 3” exterior wood screws. The 
ledger board provided protection for the bows, and a place to 
attach greenhouse accessories such as permanent benches. 

Installing Corner Braces 
 
Supplemental angle bracing was installed at each corner of the 
greenhouse using a 10 ft long ½” galvanized steel electrical 
conduit to strengthen the structure if exposed to high winds and 
snow. The four corner braces were secured to the inside surface 
of the first and second bows using 1” long ¼” self-tapping 
screws, and to the foundation using a 3” exterior wood screw.  

Installing the Purlins 
 
Purlins, which run the length of the greenhouse, were attached 
to the underside of the bows to strengthen and stabilize the up-
per portion of the greenhouse, and provide support for hanging 
baskets and lights. The purlins were assembled by connecting 
sections of ½” galvanized steel electrical conduit and secured to 
the bows using 1” long ¼” self-tapping screws. Three separate 
purlins were installed: the ridge pole along the center line of the 
bows, and two others located 36” to the right and left of the cen-
ter line. 
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Framing the End Walls 
 
The end wall foundations were constructed using 12 ft long 
4x4” pressure-treated wood timbers. The timbers were leveled 
and set on 2x4x8” cement pavers to avoid contact with the bare 
ground. The timbers were attached to the knee wall foundations 
at each end using two 6” long ¼” lag bolts with washers. 
 
The end walls were framed using pressure-treated 2x4” lumber. 
The studs were attached to the foundation using 3” exterior 
wood screws, and to the bows using ¾” galvanized hanger strap 
with 1” long ¼” self-tapping screws. 
 
The greenhouse has five vents installed on the end walls to pro-
vide natural cross-ventilation. The back wall framing included a 
33x48” center vent located near the ceiling. Both end walls had 
two 12x24” side vents located 1 ft from the foundation.  
 
A 79x48” door and two 24x24” windows were also framed  on 
the front wall. 

Installing End and Knee Walls 
 
The front, back, and side knee walls were covered using 4x8’ 
sheets of unfinished fir T1-11 siding. The siding was attached to 
the wall studs using 1¾” exterior wood screws. If needed, studs 
were added to the knee wall frame to accommodate for the 4’ 
wide siding.  
 
The back end wall was covered using four sections of siding: 
the curved, rectangular, and transom sections located to the 
right and left, below, and above the center vent, respectively. 
Sheets of siding were clamped to the back wall, the sections 
were traced onto the sheets, and then cut out with a jigsaw. 
 
The front end wall was covered using three sections of siding: 
the curved and transom sections located to the right and left, 
and above the door frame, respectively. Sheets of siding were 
clamped to the front wall, the sections including the two win-
dow and two vent frames were traced onto the sheets, and then 
cut out with a jigsaw. 
 
To protect the T1-11 siding from water damage 1x6” cedar 
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Installing End and Knee Walls 
(continued) 

 
boards were attached to the bottom of the end and knee walls 
using 2” long ¼” exterior wood screws. 
 
The greenhouse included a Dutch door on the front end wall. 
This double-hung door is divided horizontally in such a fashion 
that the bottom half may remain shut while the top half opens. 
In essence, the door is constructed to keep animals out while 
allowing light and air in through the open top 
 
The Dutch door was framed as two separate 39x48” doors using 
2x4” pressure-treated wood. The wood members were cut and 
assembled using Homax no-sag bracket kits to keep the doors 
square and add strength. Siding was then cut to cover the doors 
and attached using 2” long ¼” exterior wood screws. The doors 
were hung using heavy duty exterior hinges. 
 
The T1-11 siding was stained using a gray colored premium 
exterior solid stain. The inside walls were protected from mois-
ture damage using a premium clear weatherproof stain. 

Installing Vents and Windows 
 
All vents were covered with 23-gauge metal screening which 
had ¼” square openings. Removable 2” thick polystyrene 
blocks were cut to size for each vent and were inserted into the 
frames if needed for wind protection and/or insulation during 
cold weather.  
 
Clear twin wall polycarbonate was installed in the two window 
frames located on the front end wall.  

Installing Knee Wall Sills and Hip Boards 
 
A 1x6” cedar sill was attached to the top of the knee walls using 
2” exterior wood screws. The sill was installed at a slight angle 
to prevent standing water and subsequent water damage to the 
knee wall during runoff from the polyethylene covering. 
 
A 1x4” cedar hip board was attached to the bows above the ce-
dar sill using 4” long ¼” carriage bolts with washers and nuts. 
Hip boards provided added strength to the structure and were 
the boards to which the polyethylene covering was attached.  
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Installing Wire Lock Channel 
 
Wire lock (also known as wiggle wire) is a fast and secure 
method for attaching a polyethylene covering to the greenhouse. 
Unlike other attachment methods, wire lock holds up better in 
high winds, can be removed frequently as needed, and mini-
mizes tears during and after installation. The method utilizes an 
aluminum lock channel and galvanized steel wiggle wire for 
securing the polyethylene covering in the lock channel.   
 
The wire lock channel was attached to the hip boards using ¾” 
long ¼” self-tapping screws spaced at 12” intervals. Lock chan-
nel was also installed over both end walls by bending and 
clamping the channel to the bows, and then attaching the chan-
nel to the bows using 1” long ¼” self-tapping screws spaced at 
12” intervals. 

Installing the Polyethylene Covering 
 
The single layer 6 mil polyethylene covering was first unfolded 
lengthwise to the greenhouse and then pulled over the green-
house using ropes attached to the corners of the covering, mak-
ing sure the covering was square with the frame.  
 
The covering was then securely locked in the wire lock channel 
attached to the hip board on one side of the greenhouse using 
wiggle wire. Once the first side was completely secured then 
any slack in the covering was pulled taut and the other side was 
secured with wiggle wire. Next, the lock channel attached to the 
end bows was used to hold the covering to the end walls of the 
greenhouse. Excess polyethylene covering was trimmed along 
the knee walls and end bows after removing any remaining 
slack. 
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Adding Supplemental Heating 
 
A 10x12 ft cool weather grow room was created at the rear of 
the greenhouse. The smaller area, which is more efficient to 
heat with a 1,500 watt milk house heater, is utilized to start 
plants and grow cool weather vegetables. The growing room is 
separated from the rest of the greenhouse using a wall and door 
framed with 1” PVC pipe and covered with a double layer of 6 
mil polyethylene. During the cooler months bubble wrap with 
½x1” bubbles is installed along the underside of the polyethyl-
ene covering using bungee cords attached across the bows. 

Installing Flooring Fabric 
 
The compacted crushed rock floor was covered with a heavy 
duty woven nylon landscape fabric which was fastened to the 
floor using 6” long heavy duty galvanized steel ground staples. 
The fabric floor created a level surface which provided excel-
lent drainage, was easy to sweep clean, promoted sanitation, 
and was more comfortable for standing. 

Adding Electrical Service and Paver Walkway 
 
The greenhouse required electrical service for lighting, heating, 
and ventilation. An electrician added a dedicated 20 amp GFCI 
breaker to the main circuit panel and PVC conduit was run 18” 
underground from the garage to the greenhouse. The green-
house was wired with 12 gauge insulated wire and four 4-outlet 
metal receptacle boxes were installed with two on the front 
wall, one  on the right side knee wall, and one on the back wall.  
 
Two 3-speed 20” household box fans were hung from the ridge 
pole near the front and rear of the greenhouse to provide con-
tinuous air circulation.  
 
Five 2-tube 48” fluorescent lamps with T12 6500 K bulbs were 
hung from the side purlins using heavy duty adjustable ratchet 
rope hangers to provide supplementary light for growing plants. 
 
Year round easy access to the greenhouse was required for peo-
ple and materials. Therefore, a 3 ft wide by 14 ft long walkway 
using 2x4x8” cement pavers was added to connect the green-
house and garage doors. 


