[image: image1.png]TECHNICAL REPORT
WINSTON LAND.LOCKED FLOATING HOUSE

TO: Paul Winston, President
Winston International
FROM: Ron R. Campbell, AIA
Architect
DATE: January 17, 1994
THE PRODUCT LINE

The Winston product line consists of a variety of factory-built residences, ranging from small to
luxury homes. Each model scheduled for potential flood areas will contain custom designed
flotation systems which will allow the house to rise to maximum flood heights and return to it's
original position after the flood recedes. The individual residential units are manufactured in a
‘Winston factory under exacting quality control systems. They are designed to meet or exceed
National Building Codes and engineering standards, and to withstand extreme environmental
conditions. Continuous vertical glue-laminated girders support all floor joists at exterior walls and
the longitudinal center of the house. All exterior walls and floors are glue-nailed with continuous
laminated headers running the length of exterior longitudinal walls.

Manufactured roof trusses span from exterior walls to the "marriage line” where factory
constructed sections of the house are joined together. At the marriage line, a roof girder truss,
spanning the entire longitudinal length of the house, is set in each section to support the inside
ends of the roof trusses. The entire truss system is tied with steel straps. (See SK #1.) Modular
floor sections are joined with steel steap ties, plus four equally spaced, post-tensioned one-half
inch steel rods running parallel with the floor joists through the laminated girders.

The LAND-LOCKED FLOATING HOUSE adaptation of the Winston product line has been
developed to resist and overcome the devastation of floods, such as the 1993 disaster in the
Mississippi and Missouri river basins. Standard basic flotation systems have been designed for a
maximum flood water rise of eight feet, which exceeds the maximum heights of most recorded
flood conditions. However, prior inspection of each area where production or construction of the
LAND-LOCKED FLOATING HOUSE models are to be located, will determine the maximum
100 year flood plane, and the flotation systems used in these areas will be installed to resist a
rise of two feet in excess of the highest recorded rise in each respective area.
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The floatation element consists of heavy density polyurea tubs five feet wide with lengths and
depths determined by the imposed loads and sizes of the structures. They are produced with
continuous loops around the entire perimeter of each tub, which encase wooden wales attached
o every floor joist, or to blocking, for the length or width, respectively, of the building. (See SK
#2, #3 & #5C). All of the tubs are filled with two-pound density urethane foam. This foam is
designed for both flotation and insulation applications. The tubs are separated from each other
in both directions to produce a catamaran pattern to address flood conditions, such as stll or
moving water, wave action, and debris. The required amount of submergence and freeboard has
been pre-determined.

The problem of moving debris with consequential deposits which may deter the house from
leveling as it returns in receding waters to its original foundation has been carefully addressed.
Heavy duty plastic skirting is applied to the house which will act like an automobile bumper to
deter any moving debris from striking the house. Any debris caught under the house will be
cushioned in the flotation shells. If, in the worst case, the shells and flotation system become
damaged, the structure is designed to be easily elevated by jacks for repair work.

Heavy duty steel saddle connectors are connected to each comer of the structure with four,
three-quarter inch diameter bolts. The saddle connectors are attached to telescoping piers by
rotating ball and cup connectors which allow the house to automatically return to level positions
when a "list” is caused by wave action. These rotating/leveling devices are designed to keep the
house level in waves that could cause a five degree list (See SK #54, 5B, & 6 ). Flood waves
rarely create lists greater than two degrees. As the flood recedes, there could be a tendency for
the plunger section of the pier to bind against its casing member and deter the house from
settling exactly on its foundation system. This problem has been avoided by the lubricated
sliding ring mechanisms which are located at two diagonally opposed corners of the structure
{See SK # 5A, & 6 ), and at opposing corners of the structure by the fixed/rotating conmectors.
The telescoping pier plungers are contained in steel casements which are embedded in three-
inch thick (or greater) concrete poured in augured holes surrounding the casements.

The telescoping piers act as plungers, and consist of one or two standard, extra strong, or double
extra strong galvanized steel pipes. The number, structural quality, and length of the plungers
will be pre-determined according to the recorded 100 year flood planes in each area. All plungers
are each equipped with self-lubricating molybdenum disulfide-filled nylon bushings, mechanically
attached to the plungers. The telescoping piers are provided with double acting air "poppet
valves" which both relieve any vacuum or built-up air pressure, allowing for unimpeded vertical
movement of the plungers (See SK #4, #5, & #7 ). All plungers are filled with a 5-30 weight
oil. The bushings are mechanically fastened to each plunger in four places. The bushings are
constructed of extremely dense and durable material which act as guide plates, and with their
continuing self-lubricating properties, eliminate frictional build-up of the galvanized steel piers.
The plungers and casings are coated on all interior facing surfaces with DuPont "25P" high solid
epoxy satin gloss mastic. This coating material is used for off-shore structures and pier pilings.
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Urilities are connected at the building site in the normal manner. Flexible pipe or conduit are
included to allow for a pre-determined rise before disconnecting by automatic or manual shut-off
valves. Optional back-up systems are designed into the housing unit for emergency use including
fresh water holding tank, 1000 watt solar electric system with utility interface, septic holding
tank with ejector pump, and a propane fueled 12 volt R.V. heating system.

The crawl space under the flotation tube is lined with a reinforced concrete skim coat designed
to hold incoming flood water which will engage the flotation system as flood water rises. This
concrete basin is equipped with a drain and back-flow valve to eliminate surface water build-up.

SUMMARY

Studies have been made to determine the frictional resistance of the water over the immersed
surface area, the residuary resistance which includes the force due to the generation of waves by
the flotation tub moving through the water, and the force necessary to overcome the drag, due
to "eddies" - Pockets of water that are effectively sucked along behind the hull. Other
conditions studied were the forces acting on the structure which include frictional resistance of
the individual piers and wind resistance on the above-water profile. Calculations locating the
gravitational centers based on weights of materials, and the opposing centers of buoyancy
required to determine the depth of flotation materials and tubs, and the mechanical connections
required to resist all load factors were also employed to design all structural elements, including
treated wood piling, augured concrete footing depths and widths, connections from flotation tubs
to house, piers to house, and HDPE skirts and connections.

The above elements were designed to resist forces during flood conditions which were three feet
above the maximum flood stage recorded by the US Army Corps of Engineers during the 1993
Mississippi and Missouri River floods. The same design criteria was used to design all of the
structural elements for the standard basic flotation systems for a maximum flocd rise of eight feet.
With this design approach, the WINSTON LAND-LOCKED FLOATING HOUSE has the
capabilities to resist all flood conditions. The standard basic model was designed to be cost
competitive with typical concrete foundation walls and spread footings.
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