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Use for all railroad underpass decks.

 Add SSP 51-440 & SSP 51-300.

 1*.  Insert underpass names as needed.
10‑1.__  WATERPROOFING AND COVER

Membrane waterproofing and protective cover shall be furnished and applied to the surface of the deck of the ____________________________________ railroad underpass in conformance with the details shown on the plans and the requirements of the AREA Manual for Railway Engineering (AREA Manual) and these special provisions.

2

The waterproofing membrane shall be butyl rubber secured with an approved adhesive.  At the option of the Contractor and subject to the requirements for butyl rubber, ethylene-propylene-diene-monomer (EPDM) may be substituted for butyl rubber.

3

The butyl rubber membrane, adhesive, splicing cement, butyl gum splicing tape, anti-bonding paper, and fibered aluminum roof coating shall conform to the requirements of the AREA Manual, Chapter 29, Part 2, "Membrane Waterproofing."

4

Butyl rubber membrane shall be 1.52 mm {0.060‑inch} thick, minimum.

5

The protective cover over the membrane waterproofing shall be 2 layers of asphaltic panels applied with adhesive and sealing compound to a total thickness not less than 20 mm {3/4 inch}.  Sealing compound for joints and edges shall be compatible with the membrane, the adhesive used to fasten the membrane to the deck, splicing cement, and the protective cover panels.  All materials shall conform to the requirements of AREA Manual, Chapter 29, and the following:

A.
The individual panels shall be 9.5 mm {3/8 inch} thick.  Panels shall be installed in sizes not less than 1.22 m {4 feet} by 2.44 m {8 feet}, except as cut for closures.

B.
Panels shall be shipped and stored on smooth, flat surfaces.

C.
When panels are shipped with an inert material between the sheets to prevent sticking, all inert material shall be removed from the panel before installation.

6

Membrane waterproofing shall not be applied to any surface until the Contractor is prepared to follow its application with the placing of the protective cover within a sufficiently short time that the membrane will not be damaged by workers or equipment, exposure to weathering or from any other cause.

7

Concrete surfaces to receive the seal shall be swept or air blown clean of all dirt, dust, gravel, loose concrete particles, and other extraneous materials.  Projections or depressions on the surface on which the membrane is to be applied that may cause injury to the membrane shall be removed or filled as directed by the Engineer.

8

There shall be no depressions or pockets in horizontal surfaces of the finished waterproofing.  The membrane shall be carefully turned into drainage fittings.  Special care shall be taken to make the waterproofing effective along the sides and ends of girders and decks and at stiffeners, gussets, expansion joints, offsets in ballast retainers, and other discontinuities.

9

The Contractor shall be responsible for preventing damage to the membrane waterproofing by workers or equipment.

10

Construction of butyl membrane waterproofing shall conform to the following:

A.
The surface shall be dry at the time of application and the membrane shall not be applied when the atmospheric temperature is below 1°C {34° F}.

B.
Butyl rubber membrane shall be fastened to the surface to be waterproofed by adhesive material.

C.
The adhesive shall be applied by squeegee to the entire deck surfaces to be waterproofed at a rate of not less than 0.41‑liters per square meter {one‑gallon per 100 square feet} of deck surface.

D.
Membrane sheets shall first be positioned and drawn tight without stretching.  Half of the membrane shall then be uniformly rolled in a direction away from the starting edge or subsequent splice.  Adhesive shall then be applied to the exposed deck area.  Adhesive shall be allowed to dry to a tack free condition.  The membrane shall then be unrolled and pressed firmly and uniformly in place, using care to avoid trapping of air.  The same procedure shall be repeated for the remaining half of the membrane sheet.  Wrinkles and buckles shall be avoided.  Each succeeding sheet shall be positioned to fit the previously installed sheet and spliced.

E.
Splices shall be tongue-and-groove type conforming to the details in Figure 2, Type No. 3 of AREA Manual, Chapter 29.  All seam, lap, and splice areas shall be cleaned with heptane, hexane, toluene, trichloroethylene or white gasoline, using a clean cloth, mop, or similar synthetic cleaning device.  Splicing cement shall be spread continuously on the seam, lap, and splice areas at a uniform rate of not less than 0.54‑liter per  square meter {one‑ gallon per 75 square feet} based on both mating surfaces.  After cement has dried to a tack free condition, apply butyl gum splicing tape to cemented area of membrane, extending tape to at least 4 mm {1/8 inch} beyond edges of splice and lap areas.  Roll or press the tape firmly into place so as to obtain full contact.  Bridging and wrinkles shall be avoided.  Corner splices shall be reinforced with 2 continuous layers of rubber membrane over one layer of butyl tape.

F.
All projections, such as pipes, conduits or sleeves, passing through the butyl rubber membrane waterproofing shall be flashed with prefabricated or field-fabricated boots or fitted coverings as necessary to provide watertight construction.  Butyl gum tape shall be used between layers of rubber membrane.

G.
Holes in the membrane sheeting shall be patched with a minimum overlap of 100 mm {4 inches} and in accordance with manufacturer's instructions.

10H*.  Edit for type of expansion joint treatment.

H.
At transverse expansion joints in the bridge deck, a 305‑mm {12‑inch} wide galvanized 0.80‑mm thick (22-gage) steel plate covered by a 460‑mm {18‑inch} wide strip of anti-bond paper shall be laid and centered on the joint prior to laying the membrane across the joint.

11

Construction of asphaltic protective cover shall conform to the following:

A.
The surface of the membrane applied to the deck shall be thoroughly cleaned of dirt and other deleterious material before the protective cover is placed.

B.
At transverse expansion joints in the bridge deck, a 305‑mm {12‑inch} wide galvanized 0.80‑mm thick (22-gage) steel plate covered by a 460‑mm {18‑inch} wide strip of anti-bond paper shall be laid and centered on the joint above the membrane before the protective cover is placed.

C.
Panels shall be laid with 2 superimposed layers.  Joints in the second layer shall be offset from the joints in the first layer by approximately 1/2 the width of panel.

D.
Panels shall be laid in a coating of adhesive.  The adhesive shall be applied by squeegee at a rate of not less than 0.41‑liter per square meter {one‑gallon per 100 square feet} of deck surface.  As successive panels are laid, the edges and ends of adjacent panels already laid shall be thoroughly coated with a sealing compound.  Panels shall be laid tightly against those previously laid so that the sealing compound will completely fill the joints and be squeezed out at the top.  After all of the panels have been laid, any void between panels shall be filled with the sealing compound.

E.
Where edges or protrusions of asphaltic panels are exposed to prolonged sunlight exposure, exposed areas shall be coated with fibered aluminum roof coating.

12*.  Edit as appropriate.

Retainer-buffers and headers, including anchor bolt assemblies, shall be furnished and installed where shown on the plans.  Timbers shall be No. 1 structural grade Douglas fir pressure treated with creosote oil or a salt preservative.  Steel bolts, plates, and sheet metal shall be commercial quality, hot-dip galvanized.

13

Membrane waterproofing and asphaltic protective cover panels will be paid for at the contract price per square meter {square foot} for waterproofing and cover.  The quantity of waterproofing and cover will be computed from measurements, along the slopes including timber retainers and headers, of the actual areas placed.

14*.  Edit as appropriate.

The contract price paid per square meter {square foot} for waterproofing and cover shall include full compensation for furnishing all labor, materials (including galvanized sheet metal, timber retainers and headers, and steel bolts and plates), tools, equipment, and incidentals, and for doing all the work involved in furnishing and applying membrane waterproofing and protective cover, complete in place, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.

