Membrane Waterproofing Railroad, Item SPV.0180.xx.

A  Description

This special provision describes furnishing and installing a rubber-based bonding adhesive and a layer of butyl rubber sheeting continuously along the horizontal surface of the deck plates, the vertically inclined surface of the ballast stop plates, and the back face of the abutment backwalls of the railroad structure.
B  Materials

B.1  General

Furnish butyl rubber sheeting, rubber membrane splicing cement and butyl gum splicing tape conforming to the requirements for waterproofing membrane as specified in Volume 2, Chapter 8, Part 29 of the current American Railway Engineering and Maintenance-of-Way Association (AREMA) Specifications.  Provide tongue and groove type field slices by heat vulcanizing a supplemental piece to the sheeting at the supplier.
Submit samples of the sheeting and adhesive, and evidence that the sheeting and adhesive meet the required physical and resistance requirements, to the engineer for approval prior to installation.
B.2  Rubber-based Bonding Adhesive
Furnish rubber-based bonding adhesive for securing butyl rubber membrane that is compatible with the membrane and with the material to which it is bonded.  It shall remain workable to its brittle point (minus 40 degrees F).  Furnish rubber-based bonding adhesive that meets the following requirements:

Viscosity

2,000 - 2,500 cps

Total Solids

32-35%

Base


Synthetic Rubber

Color


Transparent

B.3  Butyl Rubber Sheeting

Furnish butyl rubber sheeting that is 3/32-inches or greater in thickness, and that is in sheets as large as feasible to keep the number of field splices to a minimum.

In lieu of butyl sheeting, the contractor may furnish one of the following: Bituthene System 3000/4000 manufactured by W.R. Grace; Jiffy Seal M-140A manufactured by Protecto Wrap Company; or equal.  If Bituthene or Jiffy Seal are used, they shall meet the following specifications:

	SPECIFICATIONS FOR JIFFY SEAL AND BITUTHENE

	Property
	Test Method
	Specific Value

	Color
	Visual
	Black/Gray

	Thickness
	ASTM D3767 Method A
	60 mils

	Pliability
	ASTM D146
	No cracks when bent 180 degrees around 1/4-inch mandrel at –25 degrees F

	Tensile Strength, Membrane
	ASTM D882 Method A (Modified)
	250 psi minimum

	Elongation at Break
	ASTM D882 Method A (Modified)
	150% minimum

	Puncture Resistance, Membrane
	ASTM E154
	40 lbs minimum

	Permeance
	ASTM E96
	0.05 grains/SF/hr/inch Hg


B.4  Cement
Furnish cement for splicing rubber membrane that is a self-vulcanizing butyl rubber compound.

C  Construction 

C.1  General

Do not apply membrane waterproofing without written permission of the engineer and not until a minimum of 7 days after concrete has been placed. Do not apply membrane waterproofing when the atmospheric temperature is below 30 degrees F.  Ensure that surfaces to be waterproofed are clean, smooth, dry, and free from fins, sharp edges, oil, grease, and loose or foreign materials.  Fill or remove projections or depressions on the surface on which the membrane is to be applied that may cause injury to the membrane, as directed by the engineer.

During construction, exercise care to prevent injury to the waterproofing membrane due to the passage of workers and equipment.  As soon as practical after the membrane waterproofing has been placed, protect it from damage by installing the asphalt panel protective cover. The asphalt panels are not included under this item and will be paid for separately.

C.2  Rubber-based Bonding Adhesive

Apply rubber-based bonding adhesive for securing the membrane to the deck only to the vertically inclined ballast stop plates, to a 4-foot width of floor plate and ballast stop plate at the abutments, and to the vertical faces on the back of abutment backwalls that are to be covered with the butyl membrane.  Do not coat with adhesive the horizontal surfaces of the floor plate between the 4-foot wide strips at abutments.  As shown on the plans, do not coat with adhesive a 1'-6" wide area of the ballast stop plates at the joints at the piers.  Apply the rubber-based bonding adhesive in a uniform continuous coating at a rate of not less than 1 gallon per 100 square feet of surface, to the surfaces described above. Apply the adhesive conforming to the manufacturer’s directions.

C.3  Butyl Rubber Sheeting

Spread out the butyl rubber sheeting and draw it tight without stretching.  Place the butyl rubber membrane as high as possible under the curved lip of the upper floor plate.  Then, bond the membrane to the ballast stop plates, floor plate at abutments and back of abutment backwalls, with a firm uniform pressure, using care to avoid trapping air.  Use care in placing the sheets and in making field splices so that the membrane lies flat without air bubbles or wrinkles.  Position each succeeding sheet to fit the previously installed sheet, and splice the seam.

Carefully clean all splice areas with heptane, hexane, touluene, trichlorethylene or white gasoline, using a clean cloth, mop, or similar synthetic cleaning device.  Spread cement continuously on splice areas at a uniform rate of not less than 2 gallons per 100 square feet. Allow cement to dry until it will not stick to a dry finger touch; then apply butyl gum tape to the cemented areas of membrane at the upper and lower contact surfaces of the splice, extending the tape at least 1/8-inch beyond edges of splice areas.  Roll or press the tape firmly into place, obtaining full contact.  Reinforce corner splices with two continuous layers of rubber membrane.  Patch all holes in the sheeting with a minimum overlap of 4-inches.  Submit samples of the joint tape and cement for approval to the engineer.

Prepare shop drawings showing dimensions, locations of field splices, details of field splices, and other essential information.  Submit shop drawings to the engineer. Do not begin work until the engineer has given his approval to do so.

If Bituthene or Jiffy Seal are used, prime the surface and place per the manufacturer's recommendations.  Puncture bubbles or blisters and repair them with membrane patches.  Locate and repair all damaged areas to ensure that the membrane is watertight.

D  Measurement 

The department will measure Membrane Waterproofing Railroad by the square yard acceptably completed.  The area measured for payment will be the area of the floor plates, ballast stop plates, and the back surface of the abutment backwalls that are covered by the butyl rubber sheeting. 

E  Payment

The department will pay for the measured quantity at the contract unit price under the following bid item:

	ITEM NUMBER
	DESCRIPTION
	UNIT

	SPV.0180.xx
	Membrane Waterproofing Railroad
	SY


Payment for Membrane Waterproofing Railroad is full compensation for furnishing and installing the butyl rubber sheeting and bonding adhesive; submitting shop drawings, samples, and materials certifications; and making all splices. 
