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Introduction
The following set of plans provides detailed instructions for constructing a portable end wall 
for use with the Noble Foundation 14-foot-wide by 7-foot-high portable polypipe high tunnel 
hoop house. With a few modifications, the end wall can be customized for use with similar 
size structures made from round or square steel tubing. Because the end wall frame consists 
of treated lumber fortified with steel bracing, it is also suitable for use with permanent 
structures.

Table 1 at the back of this publication details the materials required to construct one end wall. 
Door panels customized for use with the end wall can be fabricated using either steel tubing 
or PVC pipe. Table 2 lists materials required to construct door panels using either of these 
materials.

Refer to the “Door Frame Dimensions” diagram for measurements of the various compo-
nents. For easier assembly, select straight pieces of lumber. To expedite assembly, select a level 
surface for construction. A garage floor is ideal. 
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Door Frame Fabrication

Step 1.  
Fabricate side members. Use 3-inch screws to connect 
the 2-inch by 4-inch boards. Insert screws every 12 to 
18 inches on both sides of the side members. Do not 
insert screws within 6 inches of the ends of the side 
members.

2 inch

4 inch
2.5 inch

➞➞

➞

➞ ➞➞

Step 2.  
Create a hoop bracket by notching one end of  
each side member.

Note:  bracket dimensions accommodate a 2-inch  
poly pipe hoop
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Step 3.  
Fabricate the top cross member of the frame. Use 3-inch screws to connect the 2-inch by 
4-inch boards. Do not locate screws within 6 inches of the ends of the cross member.

Door Frame Fabrication
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Step 4: 
Connect side members to the top cross 
member. Start with the back side of the 
frame. Position side members with the 
notched sides of the members facing 
down. When positioned properly, the top 
of the cross member is aligned with the 
top of the notch on each side member. 
Use end post caps and 1 5/8-inch screws 
to connect the cross member to the side 
members. Use a carpenter’s square to 
make sure the frame is square before 
inserting screws.

Base of notch

Side member

Top of notch

Top of cross
member

FRONT VIEW OF FRAME

BACK VIEW OF FRAME

End post cap

Door Frame Fabrication



Step 6. 
For additional strength, use 1 5/8-inch screws to attach rigid tie angles to 
the back side inner corners of the upper frame.

6

Step 5. 
Remove the top outside corner of each end post cap using a hack saw.

Door Frame Fabrication

Rigid tie angle

1.5  inch

➞

➞

Remove
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Step 8. 
Using rigid tie angles and 1 5/8-inch screws, connect the bottom cross 
member to the side members. Form two angle braces by cutting a rigid tie 
angle in half. Use the angle braces to reinforce the joints.

Step 7. 
Flip the frame over and use 1 5/8-inch screws to attach rigid tie angles to the 
front side leading surface on each corner of the upper frame. (Note: Before 
flipping, minimize strain on the frame by temporarily attaching the bottom 
cross member to the side members at the base of the frame. Remove cross 
member after frame has been flipped.)

Door Frame Fabrication

Front side of 
frame Angle brace

Rigid tie angle
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Step 9. 
Using 3-inch screws, install the 2-inch by 4-inch member on the front side of the 
frame in the middle of the frame.

Middle member

Door Frame Fabrication



1 1/8 inches
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Step 10. 
Install two hanger bolts in each side member. To ensure the door panels swing freely, the 
hanger bolts must be installed correctly. Keep the 5/8-inch drill bit perpendicular to the side 
member surface when drilling holes for the hanger bolts. Install the bolts with the hanger pins 
pointing towards the top of the frame.

Door Frame Fabrication
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Step 1. 
Assemble the door panel frames. Cut to length the cross members and 
vertical members. The actual length of the frame members will vary 
depending on the selected material (PVC pipe versus chain link fence top 
rail steel tubing). If PVC pipe is the chosen material, dry assembling a 
frame in order to test for a correct fit prior to gluing the joints is advised. 
To prevent warping, always assemble the door frames on a level surface.

Components Required to Fabricate One PVC Door Panel Frame

Component Length Number 
1-inch PVC pipe cross member 38.25 inches  3
1-inch PVC pipe vertical member 32.25 inches  4
1-inch PVC tee  4 
1-inch PVC ell  2

Notice the left member has been  
fabricated using all tee fittings. A  
rod placed through this open member  
can be used to stabilize the door 
panel when in the open position.

PVC Door Panel Frame

Door Panel Fabrication
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Components Required to Fabricate One Top Rail Steel Tubing Door Panel Frame

Component Length Number 
1 3/8-inch steel tubing vertical member 66 inches  2
1 3/8-inch steel tubing top and cross member 38 inches  2
1 3/8-inch steel tubing middle cross member 36.5 inches  1 
1 3/8-inch steel ell w/hardware  4
1 3/8-inch brace rail clamp w/hardware  2

Top Rail Steel Tubing Door Panel Frame

Ell

Brace clamp

Door Panel Fabrication



12

Step 2. 
Attach hinges to the panel frames. Secure with 3/8-inch by 2-inch carriage bolts and nuts. Orient 
the bolt heads towards the outer surface of the panels to minimize the risk of tearing the polyfilm 
cover. Make sure the panel frames are seated correctly in the end wall frames before tensioning 
the hardware. The door panel should swing freely on the hanger bolts and be easy to remove and 
reinstall. If not, reposition the hinges.

Door Panel Fabrication
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Step 3. 
Attach polyfilm to the panel frames. Prepare an oversized piece of polyfilm 12 inches wider 
and longer than the panel frame. Stand the frame on end and, starting at the top, fasten the 
polyfilm to the frame using 1 3/8-inch fabric clips. Flip the frame over and attach the film to 
the other end of the frame, stretching the film vertically as clips are installed. Next, working 
from top to bottom, stretch the film horizontally as clips are installed on each side of the 
frame. To reduce the likelihood of tearing the film, place the clips over the outer edge of the 
frame – not on the side of the frame. 

Place clips on the outside edge of frame.

Door Panel Fabrication
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Step 3. (continued) 
Place a clip on each side of a corner, on each side of the cross member tee fitting and each side 
of a hinge. Space the clips about a foot apart on the remainder of the frame. When finished, trim 
around frame to remove excess film.

Cut around hinges for a tight fit.
Use woven film for a durable 

panel cover

Door Panel Fabrication



One of the drawbacks of using standard 6 mil greenhouse film on end wall door 
panels is the material’s susceptibility to tearing. For longer service life, consider 
substituting woven “rip-stop” polyfilm for standard greenhouse film.

15

Use woven film for a durable panel cover.

Use woven film for a durable 
panel cover

Door Panel Fabrication



Base plate
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Base Plate Considerations

The use of a detachable base plate at the base of the end wall enables the end wall to be installed without the 
need for any anchoring mechanism that could interfere with equipment entering and exiting the structure. 
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Anchor bolts embedded in concrete in tandem with ground posts at each corner of the structure are used to 
anchor base plates and hoops. When setting the posts and anchor bolts, make sure the two sets of posts and 
bolts at each end of the structure are set at the same elevation. This will ensure a level base plate when installed. 
The base plate must be level in order for the door frame to engage the hoop correctly.

1-1/4 inches

Ensure that ground 
posts and anchor bolts 
are installed on the 
same elevation at each 
end of the house

Note: Ground posts and anchor bolts are not consid-
ered part of the end wall; rather, they are part of the 
hoop house foundation and are not included in the 
Table 1 building materials list.

Install ground posts with eyebolt holes at ground level. 
Anchor bolts should be centered 1 1/4 inches from 
the edge of posts. The top of the anchor bolts should 
extend 3 inches above eyebolt holes.

3 
in

ch
es

1-5/8 inch
Steel pipe

Base Plate Considerations
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Step 1. 
Prepare end wall base plates. Fabricate base plates using 3/16-inch x 2-inch x 2-inch angle iron. The base 
plates should extend from the outside surface of one ground post to the outside surface of the opposite 
ground post (approximately 172 inches for a 14-foot-wide structure.) Take a measurement before cutting. 
Measure and cut each base plate separately as most houses are not perfectly square.

Base Plate Fabrication

Base plate

172 inches
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Step 2. 
Measure and drill holes in base plates to accommodate anchor bolts. If the 
anchor bolts are installed correctly and the holes are drilled 1 1/4 inches on 
center from the front edge of the angle iron, the angle iron will rest against 
the ground posts. To provide a little wiggle room, use a 9/16-inch or 5/8-inch 
drill bit for drilling holes.

1 1/4 inches

1 1/4 inches

Anchor bolt

Base plate

Base Plate Fabrication
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End Wall Installation

Step 1.
Attach a string line between ground posts at each end of 
the hoop house. Make sure the string is taut and the loop at 
each end of the string touches the eyebolt or is positioned 
over the hole drilled for the eyebolt. Use the string as a guide 
to ensure the soil between the posts is level and smooth. If 
soil was added in the process of leveling the pad, then firm it 
(walk over the area) to limit the amount of settling.

Eyebolt hole

String line



Pipe spacer
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Step 2.
 Install base plates. To shorten the time required to 
fasten base plate to anchor bolt, slip a 1/2-inch x 2-inch 
steel pipe nipple “spacer” over the anchor bolt before 
installing washer and nut. 

Step 3. 
Install hoops at each end of the hoop house making 
sure the bases of the hoops rest against the eyebolts on 
each ground post.

End Wall Installation



Step 5. 
Temporarily fasten the corners of the door frame to the hoop using duct tape, rope or wire. This 
will prevent the frame from tipping over before the braces are installed.

22

Step 4. 
Center the frame on the base plate. Mark the center of the frame and base plate to aid in  
centering the frame.

Center Marks

End Wall Installation
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Step 6.
Starting at the back of the base plate (angle 
iron), drill a 3/8-inch hole through the base plate 
and the base of both side members. Locate the 
holes 3/4 inch from the top of the base plate 
and between the 2-inch by 4-inch boards that 
comprise the side members. Use clamps to 
prevent movement of the frame while drilling 
holes. To avoid drilling into the soil, keep the 
drill level.

Step 7.
Fasten the frame to the base plate using 5/16-inch by 4 
1/2-inch hex bolts, flat washers, loc washers and nuts.

End Wall Installation
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Step 8. 
Connect slope/skew hangers to the back of each side member. Install the hangers 25 inches below 
the top cross member using 1 5/8-inch screws.

Slope/skew hanger

25 inches

End Wall Installation
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Step 9. 
Fabricate braces from 2-inch by 4-inch lumber. Each brace should measure 53 inches on one 
edge and 48 inches on the other. Fasten a 2-inch by 4-inch by 12-inch board to the side of 
each brace at the base above the point where the brace tapers using 3-inch screws.

53 inches48 inches

12 inches

End Wall Installation
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Step 10. 
Insert braces into the slope/skew hangers, making sure 
the leading edge of the braces is flush with the frame. Use 
1 5/8-inch screws to fasten braces to the hangers. Before 
fastening, use a carpenter’s level to make sure the frame is 
in a vertical position. If the brace does not fit flush with 
the frame, use a saw to adjust the angle on the leading 
edge of the brace.

Make sure leading 
edge of brace is flush 
with frame before 
securing to hanger.

End Wall Installation
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Step 12.  
Secure braces to the ground using stakes made from 3-foot-long pieces 
of 5/8-inch-diameter steel sucker rod. Bend the rod on one end to form a 
handle prior to inserting through the brace. When it comes time to remove 
the stake, the handle will make removal much easier. Check a second time 
to make sure the frame is plumb before pounding stakes into place.

Step 11. 
With the bottom of the brace resting on the ground, drill a 3/4-inch-
diameter hole through the brace. Locate the hole between the two boards 
and 3 inches below the point where the boards are joined. The hole should 
be drilled as vertically as possible.

3 inches

3 inches

End Wall Installation
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Step 13. 
Remove duct tape from the corners of the frame and check the hoop for 
proper fit. Make sure hoop ends are resting on the ground post eyebolts and 
the hoop is seated firmly in the notches at the top of each side member. If 
the hoop does not fit snugly, the length may need to be shortened or pressure 
applied to eliminate any gap while connecting to the frame.

Step 14. 
Cut back the corners on the frame to match the contour of the hoop. Sand 
the corners smooth to prevent tearing the polyfilm hoop house covering. 

Before

After

End Wall Installation
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Step 15. 
With the hoop seated in the notch, drill a 3/8-inch-
diameter hole through the hoop and center of the 
side member being careful to keep the drill bit angled 
slightly downward to prevent the bit from exiting too 
close to the top of the side member. Attach the hoop 
to the frame using a 5/16-inch by 6-inch carriage bolt, 
flat washer and turnbuckle. The turnbuckle enables the 
installation of a rope purlin. (Note: If rope purlins will 
not be used, replace the turnbuckle with a hex nut.)

Angle drill bit slightly downward

Turnbuckle

End Wall Installation
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Step 16. 
Attach 2-inch by 4-inch baseboards to the base plate on both sides of the door 
frame. The boards should extend from the door frame to the ground post. Drill 
three holes; one in the center and the other two a few inches from each end. 
Mount the baseboards on the base plate using 1/4-inch by 2 1/2-inch carriage 
bolts, flat washers and hex nuts.

Step 17. 
Attach strips of Wiggle Wire® base to the baseboards using 1 5/8-inch screws. 
Mount the Wiggle Wire base above the carriage bolts.

Baseboard

Wiggle Wire base

End Wall Installation
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Step 18. 
Install a pipe brace to the top of the door frame. Fasten a 
1/2-inch floor flange to the upper surface of the top cross 
member using 1 5/8-inch screws. Center the flange on the 
cross member. Cut a 1-inch-diameter hole into the bottom 
of the polypipe hoop directly above the flange. Measure and 
cut a piece of 1/2-inch threaded galvanized pipe and insert 
the cut end into the hoop. Insert the threaded end into the 
flange and tighten using a pipe wrench. Cut the steel pipe 
long enough so that it remains inside the hoop after inser-
tion into the flange.

Center mark

End Wall Installation



32

Finishing Touches

Step 1. 
Install rotating latches on the door frame middle member. Fabricate four wood latches (two per 
end wall) measuring 2 inches by 4 inches by 9 inches long. Center the latches on the front of the 
middle member. Locate one latch 16 inches from the top of the middle member and the other 
16 inches from the bottom of the middle member. Drill a 3/8-inch hole through the latch and 
middle member, and fasten together using a 3/8-inch by 4-inch hex bolt, two large diameter flat 
washers, a loc washer and a nut.

Rotating latch

9 inches

Loc washer

16 inch
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Alternative interior door latch fabricated from plastic coated ‘clothesline’ and a rope hook

Step 2. 
Install eye hooks. Install one set for each door. Insert the eye into the back side of the middle member 
and the hook into the back side of the panel (middle member PVC fitting). 

Finishing Touches
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Step 3. 
Attach Wiggle Wire base to the front surface of each end wall frame.

Wiggle Wire base

Finishing Touches
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Step 4. 
Fill the vertical gaps between the door frame and door panels 
using 1-inch pipe insulation. Mounting the insulation to the 
side of the hanger bolts (towards the house interior) ensures 
the insulation will not interfere with the movement of the door 
panels. Fasten the insulation to the frame using 3-inch screws 
and washers.

Pipe insulation

Finishing Touches
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Step 5. 
Fill the vertical gaps between the door panels and the middle 
member using discarded pieces of water hose. Attach a piece of 
hose to each side of the middle member between, but not overlap-
ping, the upper and lower cross members. Ensure that the hose is 
flush with the back side of the middle member. To avoid tearing 
the plastic cover on the edge of each door panel when opening 
and closing, recess the screws in the hose. Do this by splitting the 
forward wall of each section of hose lengthwise. Insert 1 5/8-inch 
screws through the slit in the hose and fasten to the middle 
member. To form a good seal, place a screw every 8 inches along 
the middle member. Use flat washers in combination with the 
screws if the hose has a tendency to pull away from the  
screw heads. 

Finishing Touches
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Step 6.
Fashion door handles from sections of used water hose. 
Attach the handles to each door panel using 1/4-inch 
by 2-inch hex bolts, flat washers and nuts.

Finishing Touches



(proceed only after removing poly cover from house)
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End Wall Removal

Step 1. 
Remove stakes.

Step 2. 
Remove braces.
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Step 3. 
Remove door panels.

Step 4. 
Remove bolts at the top corners of door frame. Remove one bolt at a time,  
wrapping tape, rope or wire around frame and hoop to hold in place.

End Wall Removal
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Step 5. 
Remove bolts at the bottom corners of the frame.

Step 6. 
Remove hoop while holding frame upright.

End Wall Removal
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Step 7. 
Remove door frame.

Step 8. 
Remove base plate.

End Wall Removal
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End Wall Pictures
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Polypipe high tunnel hoop house fitted 
with a Noble Foundation portable end wall 
and removable door panels (above arrange-
ment of pictures).

End Wall Pictures
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Door Frame Dimensions
(for 14-foot-wide by 7-foot-high polypipe hoop house)
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Noble Foundation Portable End Wall Customized for Use with the Noble Foundation 
14-foot-wide by 7-foot-high Portable Polypipe High Tunnel Hoop House.

Building Materials Needed to Construct One End Wall (excluding door panels)

Item Description Quantity Unit Price Total

2-inch x 4-inch x 8-foot treated lumber 11 $3.00 $33.00

Slope/skew hanger 2 inch x 6 inch 2 $6.00 $12.00

Rigid tie angle 2x 7 $1.60 $11.20

End post cap 4x/6x 2 $3.75 $7.50

Galvanized floor flange 1/2 inch 1 $4.25 $4.25

Galvanized pipe 1/2 inch x 18 inch 1 $3.00 $3.00

Wiggle Wire base 8 foot 4 $7.85 $31.40

Wiggle Wire 8 foot 4 $1.85 $7.40

Hex bolt 3/8 inch x 4 inch 2 $0.50 $1.00

Hex nut 3/8 inch 2 $0.10 $0.20

Flat washer 3/8 inch (large diameter) 4 $0.20 $0.80

Loc washer 3/8 inch 2 $0.20 $0.40

Turnbuckle 5/16 inch x 9 inch 2 $1.60 $3.20

Carriage bolt 5/16 inch x 6 inch 2 $0.65 $1.30

Flat washer 5/16 inch 2 $0.11 $0.22

Eye and hook 2 inch 2 $0.50 $1.00

Wood screws No. 8 x 3 inch 1 pound $8.70 $8.70

Wood screws No. 7 x 1 5/8-inch 1 pound $8.70 $8.70

Sucker rod 5/8 inch x 4 foot 2 $1.60 $3.20

Pipe insulation 1 inch x 6 foot 2 $1.33 $2.66

Flat washer #10 (24 pack) 1 pack $1.00 $1.00

Water hose (discarded) 5/8 inch x 20 foot 1 $0.00 $0.00

Angle iron (3/16 inch) 15 foot x 2 inch x 2 inch 15 ft $1.58 $23.70

Galvanized pipe nipple 1/2 inch x 2 inch 2 $0.87 $1.74

Carriage bolt 1/4 inch x 2.5 inch 6 $0.19 $1.74

Flat washer 1/4 inch 6 $0.10 $0.60

Hex nut 1/4 inch 6 $0.06 $0.36

Hex bolt 5/16 inch x 4.5 inch 2 $0.45 $0.90

Flat washer 5/16 inch 2 $0.11 $0.22

Loc washer 5/16 inch 2 $0.19 $0.38

Hex nut 5/16 inch 2 $0.10 $0.20

Sub Total $171.37

Table 1
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Materials Required to Construct a Set of Doors for One End Wall Using Steel Pipe

Item Description Quantity Unit Price Total

Chain link fence top rail pipe 1 3/8-inch x 10 1/2-foot 5 $11.95 $59.75

Chain link fence 1 3/8-inch ell w/hardware 8 $3.50 $28.00

Chain link fence 1 3/8-inch brace rail clamp w/hard-
ware

4 $1.40 $5.60

Chain link fence hanger bolt with nut 4 $2.25 $9.00

Chain link fence frame hinge 1 3/8-inch x 5/8-inch 4 $1.90 $7.60

Carriage bolt 3/8 inch x 2 inch with nut 4 $0.45 $1.80

Greenhouse polyfilm 6 mil x 6 foot x 10 foot 1 $7.00 $7.00

Fabric clips for 1 3/8-inch O.D. pipe 40 $1.00 $40.00

Hex bolt 1/4 inch x 2 inch 4 $0.18 $0.72

Hex nut 1/4 inch 4 $0.06 $0.24

Flat washer 1/4 inch 4 $0.10 $0.40

Water hose (discarded) 5/8 inch x 32 inches 1 $0.00 $0.00

Sub Total $160.11

Materials Required to Construct a Set of Doors for One End Wall Using PVC Pipe

Item Description Quantity Unit Price Total

Sch 40 PVC (gray) pipe 1 inch x 10 foot 5 $2.40 $12.00

Sch 40 PVC (white) ell 1 inch 4 $0.50 $2.00

Sch 40 PVC (white) tee 1 inch 8 $0.60 $4.80

PVC pipe cleaner 4-ounce bottle 1 $3.25 $3.25

PVC pipe cement 4-ounce bottle 1 $3.25 $3.25

Chain link fence hanger bolt with nut 4 $2.25 $9.00

Chain link fence frame hinge 1 3/8 inch x 5/8 inch 4 $1.90 $7.60

Carriage bolt 3/8 inch x 2 inch with nut 4 $0.45 $1.80

Greenhouse polyfilm 6 mil x 6 foot x 10 foot 1 $7.00 $7.00

Fabric clips for 1 3/8-inch O.D. pipe 40 $1.00 $40.00

Hex bolt 1/4 inch x 2 inch 4 $0.18 $0.72

Hex nut 1/4 inch 4 $0.06 $0.24

Flat washer 1/4 inch 4 $0.10 $0.40

Water hose (discarded) 5/8 inch x 32 inches 1 $0.00 $0.00

Subtotal $92.06

Table 2




