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 24’ Diameter Dome 

 

This is a precision structure. One must use precise jigs in its fabrication. The 
measurement tolerances are 1/32", while the overall tolerances are 1/16". 

 

I recommend that the lumber be delivered in an unopened bundle and then regraded 
according to quality and straightness. The first panels made, which are to be set up as patterns 
for the fabrication of the following panels, should be constructed of the straightest and best of 
the lumber. The rest of the lumber should be graded into four categories. The best and 
straightest being used for the long members. The next best being used for the intermediate 
members, and the 3rd category be used for the short members. Those that have an 
appreciable long axis bow or that are twisted, should not be used. The moisture content of the 
lumber should be uniform and close to that of the sheathing. 

 

When assembling the panels, using a pattern panel, with 1" x 4" x 6" cleats for positioning, 
I would recommend using at least two 3" coated deck screws per connection, or three 
galvanized #12 nails per connection. Care should be taken in the positioning of the connectors 
and the angle of entry. For moderate loading of 30 psf., 2 screws/ connection is adequate. For 
heavy loading of 100 psf, 3 screws/connection will be necessary. Higher loading will require 
additional steps to be made both regards to the individual panels and the knee wall support. 

 

The connecting wedges are to be tacked in place prior to assembly of the truss, two on the 
right side of each panel. I recommend that 18 x 1-1/4" wire nails be used to connect the 
wedges to the individual panels. 

 

When assembling the truss, care should be taken in not forcing bolts into their holes with 
undo force. An aligning tool may be used in aligning the panels. This is a precision design, if the 
bolt doesn't insert without undo force, then it is probably not aligned with the adjoining panel. 
An exception being if the base knee wall was not correctly positioned or is not level. Therefore, 
make sure that the base plate bolt holes are drilled slightly large to allow for some lateral 
adjustment during the initial assembly. 
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 The cutting jig consist of two power miter saws mounted on 2x4 runners which track 

along a 2x4 rail.  Squeeze clamps are used to hold the runners and saws in place.  Care must be 

taken in aligning the saws as well as using straight lumber for the rail. 

 

 

 Patterns are used for laying up the panels.  In laying up the patterns, care must be used 

in choosing straight lumber and then placing the brace boards in the correct position. 



 

 

 Positioning cleats are attached to the pattern panel by first clamping marking awl jig to 

pattern panel at correct position and the connecting positioning cleat with 2” screws.  The 

connecting hole needs to be remarked with marking awl because the weight of the power drill 

pulls the drill guide off the line if not prepositioned. 

 

 

 Use a minimum of two 3” coated deck screws per connection.  If coated nails are used, 

be sure they are in a cleating type manner. 



 

 

 Using accurate positioning cleats as a guide, mark the position of the bolt connection 

hole by using a movable capped & drilled block along with a marking awl. 

 

 

 Using a drill guide, attached to a movable hugging bracket, set at an upslope angle of 10 

degrees, drill 1 ¾” down from the top of the 2x4 panel.  Use the accurately set stop blocks to 

precisely position the bolt hole drilling apparatus. 



 

 

 Multiples of up to 4 sheets of OSB sheathing can be cut using a power saw and the 

cutting pattern. This photo is of a Black & Decker use pattern which shows the top narrow edge 

of pattern being aligned with the edge of the multiple sheets.  An extension board is clamped at 

the bottom of the pattern to allow a continuous accurate straight cut.  For this updated SKIL 

saw version, the cutting jig will have the wide edge of the pattern in alignment with the OSB 

edge and the extension board is used at the narrow end.  Another option is to trace a full size 

sheathing pattern onto the OSB stack and cut along trace.  When Seal & Peel roofing is used, 

the smooth side of the OSB is orientated to the surface.  The opposite is required for standard 3 

tab roofing.   

 

Use the exterior OSB sheathing as a pattern for cutting the insulation.  The insulation is cut 

using a long break away utility knife.  The insulation is cut at an inward angle of approximately 

10 degrees. 



 

 

 The multiple layers of OSB sheathing are predrilled using a pattern which has itself been 

accurately predrilled at the proper locations for connecting to the 2x4 panels. 

 

 The wedge connectors are cut from a 4x4 using a miter saw setting of ½ of the wedge 

angle.  This photo shows the stop block clamped at the position in which to set a 4x4 against for 

cutting.  The 4x4 lumber used for wedge material is reversed for every cut.  The stop block is set 

to provide accurate easy repetitive cuts. 

 



 

 

 The connecting wedges are drilled 1 ¾” from the top and 1 ¾” from the side.  They are 

drilled with a 7/16” bit, using a base wedge as a platform for holding the full principle wedge.  

This base wedge, which has an angel of ½ of the principle wedge, allows the hole to be drilled 

parallel with the top wide edge of the principle wedge connector. 

 

 Attach the appropriate wedge to the appropriate side board using a 7/16” dowel as a 

guide, and number 17 nails which are 1 ¼” long.  A better option is to wait until the insulation, 

sheathing, and roofing are reapplied to the panel and then connect them to the right side of the 

panel edge boards 



 

 

 The overlapping distance of the insulation is pushed up to the edge of the 2x4 panel in 

order to facilitate a ballooning of the insulation into the panel cavities.  A stapler is used to hold 

the Reflectix insulation in place. 

 

 The OSB sheathing, with underlying Cellutex board and Reflectix sheet insulation, using 

positioning cleats to obtain the correct position, is screwed down using 2 ½” deck screws.  The 

clutched powered driver of the drill has the clutch set so as not to over compress the 

underlying insulation.  The predrilled holes are counter sunk to allow the screw heads to be 

flush. 



 

 

 

  

 The Peel & Seal roofing is cut using the OSB sheathing as a template.  The Peel & Seal is 

over cut 3 ½” on the edges, so as to overlap the sides and over cut 3” in the middle to facilitate 

the manufacturers recommended 3” lapping.  A seam roller is used to smooth the roofing in the 

center and provide a tight joint.  After the panels are assembled, a 6” wide strip will cover the 

gaps.  A drawing is provided in the plans for how the Peel & Seal is to be applied to each panel.   

 To meet manufacturers guidelines in applying Peel & Seal, the roofing must be applied 

after the panels are assembled into a full dome, and in an overhanging fashion.    

Alternate Weather Protection 

 

 Tryvek house wrap can be used for intermediate protection of the prefinished panels.  It 

can stand up to the weather for as long as 6 months without allowing the sheathing-insulation 

interface to become wet.  After the panels are assembled, the seams can be taped with Tryvek 

tape or sealed with caulk, to allow a dry working space within the building. 

 If Peel & Seal roofing is to be used as the roofing material, then the Tryvek must be cut 

off exposing the smooth side of the OSB sheathing.  

  If conventional 3 tab roofing is to used, the Tryvek is simply left in place.  Make sure the  

nails do not penetrate the under lying thermal break material and its vapor barrier. 



 

 

 Cut the Tryvek using the sheathing as a pattern, together with a 2x4 edger as a cutting 

guide.  Use a long bladed utility knife to cut the Tryvek. 

 

      Attach the Tryvek house wrap to the panel with ¼” staples.  Cut out the Tryvek around 

connecting holes using a utility knife.  Attach wedge connectors over the Tryvek using 1 ¼” x no. 

17 wire nails. 

 



 

 

 The “type I” erection process starts by staking out the base support.  Unlike what is 

shown, the overall process would be simpler if the site was leveled, drained and graveled 

before the staking out process was begun. 

 

 Next the pier holes are dug with slightly flared bottoms and the post are set and cut at 

the appropriate elevation and position. 



 

 

 Next the base support beams are drilled, counter sunk and anchored in the proper 

position.  Then the first level base panels are tacked into place and the connecting first level 

panels are bolted between these.  The use of a bubbled level-protractor is very convenient for 

getting the proper lean angle for the base panel which is approximately 10 degrees.  The first 

level panels can be staged off a level hinged ladder as shown. 

 

 The following photo shows the two tier temporary scaffolding system used I assembling 

the 24’ dome structure.  This allows the panels to be raised 4’ at a time before being fitted into 

place.  The scaffolding is built around 5 temporary 4”x 4”x 12’ post rising directly below the 5 

corners of the top pentagon. 



 

 

 The second level panels are lifted in stages up to the upper scaffolding and then braced 

and bolted in place. 

 

 

 The third level panels are staged to the upper scaffolding and then lifted to the third 

level and balanced across the top of the second tier panels and a ladder spanned across the 

third tier opening.  The third tier panel is then braced with a 2x4 and then bolted into place. 



 

 

 The electrical wires are pulled through the knee wall framing before the knee wall 

sheathing is applied.  The window and door panels are supported by a ledger board at the 

bottom and tied to the geodesic frame by a tie board. 

 

 The exterior insulation is placed against the outside of the knee wall and above the 

perimeter drain.  Earth is placed against the exterior insulation. The top seam of the insulation 

is caulked to the knee wall.  To weather proof the dome you must caulk the seams.  It may take 

two applications.  I recommend a GE paintable silicone caulk in cases where the dome will have 

a painted elastomeric coating, and a plane silicone caulk for Peel & Seal roofed panels.   

The maintenance for a paintable roof is high and is only recommended for short term, until 

funds can be made available to properly roof the dome. 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 


