STYROFOAM- Buoyancy Billets

“Tradrmark of The Dow Chemical Company.

STYROFOAMm BUOYANCY BILLETS

STYROFOAM* brand Buoyancy Billets are manufactured from polystyrene foam by means of a continuous extrusion process. The
process produces a foam of continuous closed cell construction with excellent long-term resistance to water absorption. Testing
performed by both Dow and independent researchers has established the low water absorption and superior long-term buoyancy
retention of STYROFOAM brand Buoyancy Billets. STYROFOAM brand Buoyancy Billets have been produced for over 40 years.
And, in fact, many billets have been in service for over 3 years in the same structures. They are colored blue for unmistakable
identification.

Because of the proven performance, STYROFOAM brand Buoyancy Billets have been approved by the U.S. Army Corps of
Engineers. STYROFOAM brand Buoyancy Billets meet military specification, MIL-P-40619B (MI) Plastic material, Cellular,
Polystyrene, Class 1, Grade A, (For Buoyancy Application), dated October 18, 1991.

Sizes Available:

ITEM NO. DIMENSIONS
1-01 7" x 20" x 96"
1-02 10" x 20" x 96"
1-03 10" x 24" x 96"

See following pages for Design Guidelines and Considerations.

*Trademark of The Dow Chemical Company.
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STYROFOAM- Buoyancy Billets

Calculating Your Flotation Requirements: The key in designing for long-term flotation are (1) to determine correctly the wave
action you floating structure will be exposed to and (2) to bear the weight of the structure on an adequate load-bearing area of the
billets. These steps will be accomplished automatically as you follow these recommendations.

Determining Your Live and Dead Loads: Your first step is to determine the live and dead loads of your floating structure.

The dead load is the weight of all framing, decking, connections, flotation units, and all permanently attached equipment, such as
pipes, pumps, utilities, fire fighting equipment, gangways, etc. The weight of lumber and hardware can be estimated between 12
and 15 lbs/sq.ft. of structure.

The live load is essentially the weight of the people who will be on the floating structure adding their weight to the dead load. Itis
recommended that the structure be designed for approximately 40% submergence, so that the remaining 60% can be used to
support the design live load, which may add between 15 and 30 Ibs/sq ft more weight to the structure.

Determining Billets Needed: Your next step is to figure out how many billets you will need to float the live and dead loads you've
just calculated. Start by consulting Table 1. This table shows how much weight each size billet will support at four different depths
of submergence. Decide which billet size you wish to use and how deeply you want to submerge it. Then from Table 1 the
accompanying buoyant force for that billet at that submergence. And divide your calculated dead load by that buoyant force.

For example, assume a swim raft with calculated dead load of 1200 pounds. Table 1 shows that a 10" x 24" billet will support 290
pounds when 40% of it is submerged. So four of these billets will support the raft (1200/290 equals 4), with a 60% of each billet
floating above the waterline, a freeboard of six inches. The available live load which can now be supported on this swim raft is 1720
pounds. Here is the supporting calculation. Table 1 shows that it takes 2920 pounds to submerge these four billets 100% (4 x 730
equals 2920). So then 2920 pounds of buoyant force minus the 1200 pound dead load of the raft leaves 1720 pounds of available
live load.

Determining Bearing Area Needed: Your final step is to determine how many square inches of the structure’s cross-members you
should place in contact with the billets to transfer the structure’s weight to the billets. To determine the size of this billet contact area
in square inches, multiply the dead load of the structure by the appropriate Design Factor from Table 2 (based on expected wave
action). Since this is the contact area for the entire structure, and since you want to determine the contact area for each cross —
member which will be bearing on the billets, divide your answer by twice the number of billets you will be using (assuming two cross-
members per billet).

For example, if the aforementioned swim raft is located in sheltered waters, multiply its dead weight (1200) by the Design Factor for
sheltered waters, found in Table 2 (0.24). Thus, 1200 x 0.24 equals 288. So the dead load of the raft must be spread across 288
square inches of billet surface. This comes to 72 square inches of contact area for each of the four supporting billets (288/4 equals
72). And since each billet must have contact with at least two cross-members of the structure, each cross-member should have at
least 36 square inches in contact with the billet (72/2 equals 36).

Table 1. Buoyant Force of One Buoyancy Billet At Four Depths of Submergence

STYROFOAM BRAND 40% 50% 60% 100%
BUOYANCY BILLETS SUBMERGENCE SUBMERGENCE SUBMERGENCE SUBMERGENCE
Free- Buoyant Free- Buoyant Free- Buoyant Free- Buoyant
board Force board Force board Force board Force
(in) (Ib) (in) (Ib) (in) (Ib) (in) (Ib)
7"x20"x96” 7.78 cu.ft. 4.2 170 35 215 2.8 255 0 430
10"x20"x96" 11.11 cu.ft. 6 245 5 305 4 365 0 610
10"x24"x96" 13.33 cu.ft. 6 290 5 365 4 440 0 730
Table 2. Design Factors
LOCATION OF FLOATING STRUCTURE DESIGN FACTOR
Sheltered Waters 0.24
Average Inland Lakes 0.32
Large Waters 0.40

Engineering Table 1 and 2 are based upon several factors:

1. The minimum compressive strength of STYROFOAM brand Buoyancy Billets is 19 Ibs./in.

2. A buoyancy safety factor has been applied to account for the weight of the foam and to account for long-term moisture absorption and incidental damage to the
billets. Table 1is based on a conservative buoyant force of 55 Ibs./sq.ft of foam, rather than on 62.4 Ibs/sq.ft. which is the total weight of displaced water.

. Appropriate design factors have been incorporated into Table 2 to take into account (A) the slight curvature on the surface of the billets and (B) the variability in
wave action between sheltered waters, inland lakes, and large waters.

w
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STYROFOAM- Buoyancy Billets

DESIGN CONSIDERATIONS

Preventing Solvent Attack: Gasoline and oil can attack the billets. If the billets are to be used at fueling docks, they should be
protected from accidental fuel spills by coating with a two-component polyurethane marine coating. In addition, a fiberglass mesh
can be embedded in the polyurethane coating for improved coating impact resistance. As an alternate, sheet metal can be used to
deflect gasoline spills. The sheet metal can be laid below the decking and should extend beyond the skirt boards.

Preventing Animal, Insect, and Plant Damage: The hard skin surface and continuous closed-cell construction of STYROFOAM
brand Buoyancy Billets discourages insects, rooting plants and pecking birds. Although STYROFOAM brand Buoyancy Billets offer
no food value to insects, plants or animals, the billets are occasionally damaged by saltwater crabs and muskrats. This can be
prevented by running galvanized wire mesh continuously under the structure.

Preventing Ice Flow Damage: Although STYROFOAM brand Buoyancy Billets are resistant to freeze/thaw cycling, they can be
damaged by the mechanical action of flowing ice, if the structure is left in the water during the winter under certain conditions. This
can be prevented by removing the structure from the water during the winter.

Blueprints for Pre-engineered Flotation Structures: Blueprints are available for the construction of the following floating
structures: 8'x12’ swim raft (Form No. 179-4278), 20’ x 20’ “T” Dock (Form No. 179-4277), and 18’ x 24’ “U” Dock (Form No. 179-
4276). These prints include a complete parts list and assembly suggestions and are ideal for the do-it-yourself builder.

NOTICE: STYROFOAM brand Buoyancy Billets are combustible. They contain no fire-retardant additives and must be protected
from flame and other high heat sources. They should not be installed in virtually air-tight spaces. For more information, call Dow (1-
800-441-4369.

NOTICE: Dow believes that the information and recommendations described herein are accurate and reliable as of the date printed.
However, since the installer uses his or her own skill and expertise to determine the construction of each particular 8'x12’ Swim
Raft, 20'x20’ “T” Dock, and 18'x24’ “U” Dock outside the control of Dow. Dow assumes no liability or obligation in providing such
information. Dow does not guarantee results from use of such products, specifications or other information. No warranty of
merchantability or fithess for a particular purpose, or any other express or implied warranties are given. Since laws and use
conditions may change, it is the Buyers responsibility to determine the appropriateness of Dow’s products for the Buyer's specific
end uses.
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