Structural notes

General Philosophy:

This structure is a research project to explore using boatbuilding technology to build land structures.  I know of no other examples of modern composites technology being used to build houses.  

Boatbuilding costs are much higher than house building costs.  One of my goals is to explore now to control costs while still retaining the advantages of boatbuilding construction.  The use SIP (panels) to moderate that high cost looks promising.  The quality of materials and construction will be far better than any house any of you have yet seen.  Its what we do with boats.

The main advantages of boatbuilding construction are superior longevity, watertightness, insulation and low maintenance.  The plywood and core are encapsulated in epoxy and fiberglass, then coated with two part polyurethane paint.

The general idea is to use sandwich construction with a minimum of skeletal framing.  This will be composite construction.  Typically that means foam/glass but in this case it can also mean plywood/epoxy/foam/glass.

Composites don’t like point loads.

Consequently, the other overarching idea is to reduce point loads wherever possible and to reduce the use of fasteners wherever possible.

Reference:

The Gougeon Brothers on Boat Construction by the Gougeon Brothers is my primary reference.  

Building Code:

The Code used will be to R3.

Wind Load:

Wind strength will be assumed to be 115 mph.

Shell Materials

Plywood:

Plywood will be BS 1088.  It will test at over 10,000 psi bending strength and around 400 psi shear strength from ASTM D790 tests.  Plywood will be completely encapsulated in epoxy and all exterior surfaces will be covered with 6 oz fiberglass cloth minimum.  Non structural corners will have (3) thickness cloth.  Structural corners will all have biaxial roving inside and out.  See below.

Lumber

Lumber will only be used for corner coves in the systems ring modules.  It will be select structural and ripped into triangular sections.

Epoxy”


Epoxy will be System 3 Silvertip.  Unlike polyester, epoxy is self-extinguishing.

Fiberglass:


Sheathing glass will be 6 oz  E-glass cloth.


Tabbing glass will be 17 ox biaxial e-glass tape.  Typical bending strength of that will be 40,000 psi and shear strength will be 3,000 psi.  Again the ASTM D-790 bending test data.

Chopped glass will be ¼” fibers.

Core

Basic:

The basic core will be Owens Corning Foamular 400.  It will be 3” thick on all the shell structure.  It has 40 psi compression strength and typically shear strength is similar.

Floor:

Floor will also be Foamular 400 for higher compression strength.  It is 40 psi.

High-load

High load areas such as wall foundations or tip-out openings will have higher strength core material.  That will be structural PVC foam or with shear strength of between 80 psi to 200 psi.

All exterior surfaces will have R15 insulation value.  Bridging will be virtually nonexistent.

Bog:

All structural joints are coved with structural epoxy filler.  Shear strength varies but is typically between 1000 psi and 2000 psi.  The mixture will have 60% microspheres, 30% collidial silica and 10% chopped glass.

Paint:

Primer will be 2 part epoxy.  (Matson marine finish)

Paint will be 2 part polyurethane high gloss.  (Farwest skythane)

PADS

Concrete:

Concrete will be high strength premix.  It will have 5% chopped glass mixed in.  Concrete will be kept damp for 28 days after initial cure.  Concrete will not be poured below 50 degrees F.

All concrete is painted with epoxy paint.

Steel:

Rebar will be 3/8”.

Welded wire fabric will be 6” x 6”.

Each pad has a radial pattern of  3 bars arranged radially every 120 degrees, putting steel every 60 degrees.  WWF is also added.

Chopped fiberglass is mixed into the concrete to 2%.

Bolts will be buried 2” minimum with heads and washers buried.

LEGS

Legs will be 6” diameter sch 40 pipe.  They will be A36 steel.  Ends and tabs are continuously welded.

The legs are painted with 2 part epoxy primer and 2 part polyurethane paint.

GLAZING

Window on the main floor will be fixed double glaze, tempered safety glass.

Others smaller windows will be ¼” or thicker acrylic.

In the lounging pit there are 3 fixed acrylic windows and 3 opening yacht windows.

The overhead dome will be 5/16” acrylic, ultrasonically welded together.

Acrylic will be Lucite SAR.  Flexural strength is 16,000 psi.  Flexural Modulus is 450,000 psi.

ELECTRICAL

Electrical will be 12V wherever practical.

110V will be used only where needed.

220V will be only for the water heater and stove.

