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OQUTLINE OF WINSTON TECHNOLOGY:

THE WINSTON LAND-LOCKED FLOATING HOUSE.

1. INTRODUCTION: Effectiveness of computer-model testing can best be exemplified by such
hi-tech products as the Boeing 747, the Stealth Bomber, Space Shuttle, Moon-Shot, and
communication satellites. Before any machine left the ground, it was subjected to intensive computer-
testing. Thousands of other products have been tested in this way and proven successful before being
exposed to the rigors of public use. Proof of the success of WLFH technology -- by computer-model
testing ~- has been documented by two independent testing agencies.

Al Technical Description: The patented WLFH system causes one or two story houses with
attached occupied garages, to float on heavy duty pontoons during flood events. In dry conditions,
the house rests over a gunite-covered crawl space, on wooden piling and, with incoming floods, rises
on telescoping steel piers anchored to concrete. The crawl space will effectively drain after floods.

1. Concrete Anchors: Designed to surround and permanently set the outer steel casing, 3" thick
{or greater) concrete anchors -- poured in augured holes -- counteract uplift forces imposed
on structures and disallow scouring activity.

2. Telescoping Piers: One or more steel piers are set within the outer steel casing, required
piers provide lateral support against wind, current, and impact forces under flood conditions.

A. TPs act as plungers. Number, structural quality, and length are pre-determined
by design-loads for flood levels 5' above recorded 500 year flood planes.

B. Adjoining steel surfaces are immersed in permanent DuPont 25P™ high-solid epoxy
satin-gloss mastic which denies friction problems. This material is used on pier pilings
for off-shore structures.

C. Self-lubricating molybdenum disulfide-filled nylatron bushings are mechanically attached
to guide and vertically plumb plungers and eliminate any tendency for a section to bind
against its casing member assuring level settlement.

D. Bloom Seals manufactured and guaranteed by Chicago Rawhide are installed in
conjunction with the nylatron bushings and used to positively stop water-infiltration. The
manufacturer claims these stainless steel edged seals will last for 100 years.

E. Double-acting "air-poppet valves" relieve vacuum and built-up air pressure allowing
unimpeded vertical movement of plungers which are filled with environmentally safe

5/30 lubricating oil. This oil cushions the houseagainst any vertical wave action .,

F. All components of telescoping piers have been warranted by manufacturers.
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waves that could cause up to 5° lists. (Flood waves rarely produce lists greater than 2°.)

A. R/L ball & cup devices are connected to heavy-duty steel saddles attached to floor
girders and telescoping piers at house corners. Lubricated sliding-ring mechanisms
are added at diagonally opposed corners of the structure. These devices eliminate
"pitch and roll" action on the house and can be disconnected at any time between
floods to easily test the operation of the piers against binding, bending, or friction.

B. Optional computer-controlled, ballast systems automatically go into action when flood
waters rise. This system will completely control any tendency to go off-level.

Heavy Duty Plastic Skirting: HDPS surrounding the perimeter of house and garage deter debris and
impact damage. Plastic vents are located in the skirting to allow crawl-space ventilation in non-flood
modes, and passage of water under the house in flood modes.

2. Flotation System: Rectangular HDPE pontoons equipped with water-proof plastic lids are
mechanically mounted beneath the sub-frame structure.

3. Pomntoons: Separated from each other in both directions in catamaran positions to allow free-
flow of flood waters beneath the hous

A. Submergence & freeboard: Pre-determined, each house, each geographical area.
B. Size & Buoyancy: Each pontoon provides approximately 8,000# of buoyancy.
4. Gross weight of test-house: 99,0008+
A. Number of pontoons to support test-house, garage, and deck: 25 pontoons.
B. Total Buoyancy available to support test-house: 200,000#.
I1. COMPUTER MODEL TESTS:
A. Testing Agencies:
1. Testing performed by Pacific Testing Laboratories, Inc., Seattle, WA.

2. Further analysis and soft-ware development performed by Analytical Engineering
Associates, Inc., Everett, WA office. (All noted data taken directly from these reports.)

B. Design for Level Flotation:

1. WLFH when afloat is insensitive to small loading changes such as occupant loads, but large
weight items such as vehicles will have a more noticeable effect on the "trim" of the house




[image: image3.png]B. Applied Loads:

1.

3.

Gravity Loads: Weights include structure, occupants, fixtures and finishes, carpets, furniture,
appliances, storage, and 2 vehicles in garage. Also includes weight of batlast and extended
portion of telescoping piers.

Wind Loadss: Calculated using the projected area method of the Uniform Building Code,
A. Base wind speed of 80 mph.

B. Wind pressure applied to projected area of long side of house for highest load condition.

Hydrodynamic Drag: Hydrodynamic pressure formulation provided in the FEMA design

manual’ and as suggested by the US Army Corps of Engineers.

A. Flood flow of 5' per second taken parallel to the long elevation of the house.

B. Drag force calculation taken at the submerged frontal area of pontoons along the
garage end of the house.

Impact Forces: Impact forces of 2,000# for both "normal” and "special” cases as defined in
FEMA design manual.

Overturning moments: Applied to all load, drag, and impact forces.
1elescoping Pier Friction: TP friction calculated using horizontal pile reactions to applied
design forces with a coefficient of fiiction of 0.04 (same as Teflon on Steel.) Friction applied

as vertical force in opposition to the movement of WLFH.

Load Combinations & Directions: Severest wind, current, and impact forces were added to
cach gravity loading condition.

A.. Wind loads applied at right angles to long house wall.

B. Flood-flow & impact loads applied at right angles to garage and house end wall.

C. Static Analysis Results

1.

No-wind condition, (WLIH in flood): Defines pitch & roll attitude & tmmersion of house
with only gravity & buoyancy loads.

A. Only slight rotation of WLFH.

Y “Design Manual for Retrofitting Flood-prone Residential Structures” FEMA 114, September, 1986,

% Ibid
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[image: image4.png]B. Center of Gravity of the WLFH is very close to Center of Buoyancy under all

gravity load conditions, allowing house to float level.

Ballast leveling: WLFH computer-program calculates amount & position of ballast by
forcing pitch & roll rotation to zero and applying ballast when & if required.

A. CofG moves to CofB and house becomes level under all load conditions. (This
occurs with one automatic setting by computer, with no further power requirements.)

B. Computer-program will rarely be required under any condition due to the natural
location of the WLFH CofG and CofB.

Effect of wind, flood-flow, and impact forces during floods: Very slight deflections under
all wind, current, and impact forces. This is due to the generation of very large restoring
moments of the WLFH by design

Freeboard: Defined as the distance from the bottom of the "belly-band" at the perimeter of
the WLFH to the waterline. (Bottom edge of "belly-band" is 12" below first floor level.)

A. Freeboard varies in worst condition to normal condition around perimeter of house
& garage from 0" to 5

B. No ballast required under most conditions to keep house level.

C. Freeboard values at CofG are consistently above FEMA mitigating factor requiring
first floor levels to be above the base flood level.

D. Computer program for "No Wind" load cases always exceed the stated design minimum
of 11" freeboard.

E. Computer program for il lateral loads in combination exceeds 8" freeboard.
F. First floor of WLFH is always 18" or more above flood-water line during any flood

Stabilizer joint system: Computer-test results show values of joint rotation are well within
the design motion limits of the joints for all load cases considered. This reflects the overall
low values of rotation experienced by the WLFH under load.

Static Stability: Computer tests examined the static stability of the WLFH for rotation about
the long and short axis directions. The graphs of restoring moment versus angle clearly show
large reserves of stability about both axes. The maximum value of restoring moment, for both
axes, is much larger than the applied load moments.

D. Conclusions of the WLFH Computer Test Performance Report:

1.

2.

Amount of freeboard allows the house framing to be above the floodline at all times

Stability analysis for roll about WLFH long and short directions show a much larger range of’
pitch and roll than is calculated to occur using FEMA design load conditions.
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Maximum design wind, flood, and impact loads are easily resisted by the WLFH.

Stabilizer joint system at house corners will accommodate largest calculated rotations and
lateral displacements.

E. Recommendations of the WLFH Computer Test Results:

1.

3.

Computer Test-model: Winston Plan#1231 was a severetest of the computer-test program's
capabilities.

A. L-shaped house exhibits strong coupling of rotations to applied load moments.

B. Program can easily analyze houses of different plan dimensions, multi-story buildings, and
flotation systems with any number of pontoons in any configuration.

Recommendations: WLFH designers can select database components to assemble them to
form each design.

A. Any Winston house can be analyzed for any geographical area to withstand floods
up to five feet above the recorded 500 year level.

B. WLFH technology can be adapted through this database to non-basement site-built
homes in any geographical area.

Test Author’s Opinion: From consideration of all data generated in the course of this study,

the Winston Land-locked Floating House concept is technically feasible. The WLFH exceeded design
expectations and satisfied FEMA and code requirements.
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