
SECTION 071716
BENTONITE COMPOSITE SHEET WATERPROOFING
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

A.
Restricted Work Period:  Section 011000.

1.02
SYSTEM DESCRIPTION

A.
Waterproofing System:  Self sealing sheet waterproof membrane manufactured to controlled thickness of 150 mils to 200 mils of high density polyethylene (HPDE) and expandable granular Bentonite covered with insulation.

B.
Waterproof membrane must match or be compatible with the existing waterproofing system.

1.03
SUBMITTALS

A.
Waiver of Submittals:  The “Waiver of Certain Submittal Requirements” in Section 013300 does not apply to this Section.

B.
Submittals Package:  Submit the shop drawings, product data, and samples specified below at the same time as a package.

C.
Shop Drawings:  When there is a proposed deviation from the Contract Documents, submit the revised detail for approval.  The revised detail should show existing conditions and reference directly to the related details on the Contract Drawings.

D.
Product Data:  Catalog sheets, specifications, and installation instructions for each material specified.

E.
Samples:

1.
HPDE/Bentonite Sheet Membrane:  Two 1 foot square pieces.

2.
Insulation:  One 12 inch square piece.

F.
Quality Control Submittals:

1.
Membrane Manufacturer’s Qualifications Data:

a.
Letter certifying that the manufacturer has been actively marketing the submitted system for a minimum of 3 years.

b.
Names and addresses of 10 previous waterproofing projects.  Include the type and size of each project, and name and telephone number of a contact person at the project location.

2.
Applicator’s Qualifications Data:

a.
Letter certifying that the applicator has been actively installing waterproofing and/or roofing systems for the past 5 years.

b.
Names and addresses of 5 previous waterproofing and/or roofing projects.  Include the type and size of each project, the waterproofing and/or roofing manufacturer’s name, and the name and telephone number of a contact person at the project location.

c.
Letter certifying that the supervisor or foreman and the workers applying the waterproofing materials have at least 3 years experience in the application of waterproofing and/or roofing materials.

G.
Contract Closeout Submittals:

1.
Copy of specified warranty.
1.04
QUALITY ASSURANCE

A.
Membrane Manufacturer’s Qualifications:

1.
The manufacturer must have been actively marketing a self adhering rubberized asphalt sheet membrane waterproofing system in the United States for a minimum of 3 years.

2.
The manufacturer’s rubberized asphalt sheet membrane must have previously been installed on a minimum of 10 waterproofing projects of comparable scope and complexity to the Work of this Project.

B.
Applicator’s Qualifications:

1.
The waterproofing applicator must have been actively installing waterproofing and/or roofing systems for the past 5 years.

2.
The waterproofing applicator must have previously installed and completed a minimum of 5 waterproofing and/or roofing projects of comparable scope and complexity to the Work of this Project.

3.
The person supervising the waterproofing Work of this Project and the workers applying the waterproofing materials shall have had at least 3 years of experience in the application of waterproofing and/or roofing materials.

C.
Pre-waterproofing Conference:  Before the waterproofing work is scheduled to commence, a conference will be called by the Director’s Representative at the site for the purpose of reviewing the Drawings and the Specifications and resolving all questions.  The conference shall be attended by the Contractor, the authorized waterproofing applicator and the on site field supervisor, and the waterproofing membrane manufacturer’s Company Field Advisor.

1.05
DELIVERY, STORAGE, AND HANDLING

A.
Delivery:  Deliver all materials to the site in the manufacturer’s labeled, unbroken containers.  Membrane rolls must be packaged in rigid containers to prevent membrane distortion.

B.
Storage:

1.
Do not double stack pallets of membrane.

2.
Store all materials on wooden platforms in a well ventilated place.

3.
Store insulation and protection board flat.

4.
Cover all materials on top and sides with tarpaulins allowing for adequate ventilation.  Keep materials dry at all times.

5.
Store all materials away from high heat, flames, and sparks.

C.
Handling:

1.
Handle all materials in a manner to prevent damage.  Mark and remove all damaged material from the site.

2.
Do not smoke or use open flames near primer, mastics, or liquid membrane.

1.06
PROJECT CONDITIONS

A.
Substrates must be free of voids deeper than 3/8 inch, and free of surface protrusions more than 1/4 inch above the surface.

B.
Limit the removal of existing waterproofing materials to areas that can be temporarily protected within the same day.

C.
Maintain the building in a watertight condition at all time.

D.
Do not apply the waterproofing system in areas where dust is being generated from adjacent work areas.  If necessary erect temporary dust barrier or screens to keep the area being waterproofed clean and free of dust and dirt.

1.07
WARRANTY


A.
Warranty Extension:  The one year period required by Paragraph 9.8 of the General Conditions is extended to 2 years for the Work of this Section.  Refer to Supplementary Conditions.

FILL IN THE BLANK BELOW ONCE A WARRANTY PERIOD HAS BEEN SELECTED.

B.
Manufacturer’s Warranty:  In addition to the 2 year period specified above, furnish the membrane manufacturer’s printed _______ Year Full System Warranty, covering workmanship, and materials, for the Work of this Section.

1.
The warranty shall include, but not be limited to, excavation, repair of leakage and the repair and/or replacement of the waterproofing system as required to correct defects or damage caused by defective materials or workmanship.

a.
Materials shall include the membrane, insulation, fasteners, adhesives and tapes, flashing originally provided by the manufacturer, and all accessory products.

b.
Repair and/or replacement of the waterproofing system shall include the replacement of wet insulation.  
c.
Insulation will be considered wet if either of the following exists:

1)
Free water is visible when the insulation is compressed.

2)
No free water is visible when the insulation is compressed, but the insulation is damp to the touch over a large enough area, as determined by the Director’s Representative, to jeopardize the integrity of the wall system and any of it’s components, or to significantly lower the specified R value of the insulation.

1.08
WATERPROOFING MANUFACTURER’S COMPANY FIELD ADVISOR

A.
The manufacturer of the waterproofing system, issuing the final system guarantee on this waterproofing project, must supply a Company Field Advisor, as a technical representative, with the following minimum qualifications:

1.
Documentation of 5 years of field experience on the same type of waterproofing system.

2.
Documentation of 10 projects where role was a Company Field Advisor; include contact names and phone numbers for each project.

3.
Documentation of attendance at a waterproof specific instructional seminar within the last two years.

IT IS MANDATORY TO DISCUSS THE USE OF THE PARAGRAPH BELOW WITH THE CLIENT, THE DIVISION OF CONSTRUCTION, AND PERHAPS THE SPECIFIED MANUFACTURERS, AT PROJECT INCEPTION, PARTICULARLY ON DOWNSTATE PROJECTS.  THERE IS A FEE ASSOCIATED WITH THE NUMBER OF HOURS FOR A FIELD ADVISOR TO BE ON A PROJECT.  INCLUDE THIS ADDITIONAL COST IN THE PROJECT ESTIMATE BEGINNING WITH THE PROGRAM ESTIMATE.

EDIT NUMBER OF HOURS AND DAYS BELOW DEPENDING ON SIZE AND COMPLEXITY OF PROJECT.  FOUR HOURS PER DAY FOR 3 DAYS COULD WORK AS A MINIMUM FOR A SIMPLER PROJECT.  MORE THAN 4 HOURS PER DAY FOR 6 DAYS COULD WORK FOR A LARGER, MORE COMPLEX PROJECT.
B.
Secure the services of the Company Field Advisor at a minimum of ___ hours per day for a minimum of ___ working days for each Phase to inspect the workmanship of the waterproofing system installer.

C.
Company Field Advisor Duties and Responsibilities:

1.
Become familiar with the Contract Documents and approved submittals prior to the pre-waterproofing conference.

2.
Attend the pre-waterproofing conference and the beginning of the actual membrane installation for the purpose of:

a.
Rendering technical assistance to the Contractor regarding installation procedures of the system.

b.
Familiarizing the Director’s Representative with all aspects of the system including inspection techniques.

c.
Answering questions that might arise.

EDIT REMAINING SUBPARAGRAPHS BELOW TO SUIT PROJECT COMPLEXITY AND NEED.  DISCUSS APPROPRIATENESS OF SUBPARAGRAPHS WITH DESIGN PROJECT MANAGER AND THE DIVISION OF CONSTRUCTION.
3.
Attend each bi-weekly meeting.

4.
Be objective, unbiased and impartial in each inspection, recommendation, conversation, action and written report.

a.
Inspect and approve the existing substrate, and related materials as being acceptable for the installation of the waterproofing system.

b.
Ensure proper fastening and termination of membrane, insulation, and related components.

5.
Immediately report non-compliant conditions, if any, to the Director’s Representative.

6.
Provide to the Director’s Representative a written report, submitted prior to leaving the Project Site each day the Company Field Advisor is present.  Each daily written report shall contain at a minimum:

a.
Date of report and inspection.

b.
Weather conditions at the start, middle, and end of the work day.

c.
Work performed including Contractor activity, contractor crew size, supervisor’s name, area of activity, and progress and quality of the work as observed.

d.
Discussions with Contractor regarding work anomalies and resolution.

e.
Conditions that are not in compliance with the Contract documents.

1)
Continue documenting non-compliance issues in subsequent reports until the issue has been resolved.  Document resolution of non-compliance issues when resolved.

7.
Report to the Director’s Representative in writing failure or refusal of the Contractor to correct unacceptable practices called to the Contractor's attention.

8.
Confirm, after completion of the waterproofing work and based on the Company Field Advisor’s inspections and tests, that the Company Field Advisor has observed no applications procedures in conflict with the specifications other than those that may have been previously reported and corrected.
PART 2   PRODUCTS

2.01
ACCEPTABLE MANUFACTURERS AND PRODUCTS
A.
“Paraseal” by TREMCO, 3735 Green Rd, Beachwood, OH 44122, (800) 321-7906, www.tremcosealants.com.
B.
“Voltex” by CETCO, 2870 Forbs Avenue Hoffman Estates, IL 60192, (800) 527-9948, www.cetco.com.
C.
“MiraCLAY GM” by Carlisle, 900 Hensley Lane, Wylie, TX 75098, (800) 527-7092, www.carlisle-ccw.com.
2.02
SHEET MEMBRANE WATERPROOFING AND RELATED PRODUCTS

A.
Sheet Membrane Dual Waterproofing System:  Self sealing sheet waterproof membrane manufactured to controlled thickness of 150 mils to 200 mils of high density polyethylene (HPDE) and expandable granular Bentonite.
B.
Physical Properties:

1.
Tensile Strength:  4000 psi minimum ASTM D 412.

2.
Elongation (HDPE):  700 percent minimum ASTM D 412 Type 4 Dumbell.

3.
Puncture Resistance:  169 lb minimum ASTM E 154-88.

4.
Resistance to Hydrostatic Head: 150ft. ASTM D751.

5.
Permeance:  0.031 Grains/hr maximum ASTM E 96-92.


6.
Total Membrane Thickness: 150 to 200 mils.

7.
Installation Temperatures: -25 degrees F to 130 degrees F.

8.
Warranted crack-bridging capability: 1/8 inch.

C.
Accessories:
1.
For Installation at Horizontal-to-Vertical Junctures:  Loose bentonite granules in weatherproof 50 lb. bags and capable of swelling to occupy a minimum volume of 17 ml when 2 grams are dispersed into deionized water; Tremco’s Paragranular.
2.
For Detailing Vertical Junctures and Penetrations:  Non-hydrated expandable mastic of trowelable consistency containing not less that 55 percent high swelling Wyoming sodium bentonite; Tremco’s Paramastic
3.
Fasteners:
a.
Powder shot steel pin having a minimum 3/4" inch diameter washer for use on hardened concrete and grouted masonry substrates.

b.
Steel staples approved by membrane manufacturer.
4.
Seam Tapes:

a.
Temporary Type:  Reinforced temporary joint closure tape 3" wide composed of acrylic adhesive bonded to polyvinyl chloride coated fabric used to protect seams against debris intrusion during backfill and for temporary terminations during periods of exposure to rain; Tremco’s Temporary Tape.
b.
Permanent Type:  "Permanent Seam Tape" reinforced, rubberized-asphaltic waterproofing seam tape 4" inch wide by 60 mils thick for sealing membrane overlaps wherever flood-testing is required and elsewhere as required by Project conditions or designs; Tremco’s Permanent Seam Tape.

c.
Adhesive Type:  Non-reinforced, adhesive tape of partially cross-linked polymeric elastomers 2 inch wide by 1/8 inch thick for molding form-fit seals around difficult contours and for taping seams within overlaps; Tremco’s Para JT Tape.
5.
Termination Bar:  Extruded aluminum bar with upper flange to receive sealant for terminations at grade line and on parapet walls; Tremco’s Paraterm Bar.
6.
Sealant:  One-part gun-grade polyurethane sealant for completing termination seals and other sealing; Tremco’s Vulkem 116 Sealant.
7.
Waterproofing Flashing:  201/60 polyurethane, liquid-applied, elastomeric waterproofing flashing; Tremco’s TREMproof.
8.
Double Sided Tape:  Pressure sensitive, double-sided tape laminate of bentonite sandwiched between a netting and non-woven fabric for wrapping through-concrete imbeds and other detailing; Tremco’s Parastick'N'Dry.
9.
Waterstop Strips:  Flexible, reinforced, bentonite-laminate waterstop strips 1/2 inch by 1 inch by 20 feet with pressure-sensitive adhesive backing for sealing static cold joints in concrete; Tremco’s Superstop.
10.
Bonding Agent Primer:  Versatile adhesive bonding agent primer formulated for use with tapes and pressure-sensitive waterproofing accessories.

11.
Drainage Mat:  Filter fabric laminated to free-draining high-density dimpled polystrene drainage core; Tremco’s TREMDrain, TREMDrain 1000 or TREMDrain 2000
12.
Protection Course:  As recommended by the waterproof system manufacturer.

13.
Provide other materials, not specifically described but required for a complete and proper installation.
2.03
DRAINAGE COMPOSITE

A.
Type:  3/8 inch thick, 3 dimensional, trapazoidal shaped polystyrene  drainage core with nonwoven polypropolylene geotextile filter fabric bonded to each core dimple.

2.04
INSULATION

A.
Type:  Closed cell extruded polystyrene foam boards.  Compressive strength 25 psi min. Acceptable products:  “Styrofoam SM” by Dow Chemical Co., “Foamular 250” by UC Industries.

	Thickness (Inches)
	Minimum R Value

	2
	R = 10.0


2.05
INSULATION ADHESIVE

A.
Type:  Quick setting adhesive as recommended by the insulation manufacturer, and compatible with the waterproofing membrane.

2.06 PATCHING/PARGING MORTAR

A.
Polymer-Modified, Cementitious Patching Mortar:  Packaged, dry mix complying with ASTM C 928, that contains a non-redispersible latex additive as either a dry powder or a separate liquid that is added during mixing.

1.
Acceptable Products:  
a.
MORTAR-40 by Aquafin Inc., 505 Blue Ball Road, Elkton, MD 21921, (866) 278-2346, www.aquafin.com.
b.
Pro Trowel Mortar by CGM Inc., 1445 Ford Road, Bensalem, PA  19020, (800) 523-6570, www.cgmbuildingproducts.com.
c.
Euclid Chemical Company Verticoat by Euclid Chemical Co., 19218 Redwood Road, Cleveland, OH  44110, (800) 321-7628, www.euclidchemical.com.
d.
FX-243 or FX-273 Trowel Grade Polymer Repair Mortar by Fox Industries, 3100 Falls Cliff Road, Baltimore, MD  21211, (866) 262-2013.
e.
Patchwell VO by Kaufman Products Inc., 3811 Curtis Ave., Baltimore, MD  21226, (800) 637-6372, www.kaufmanproducts.net.
f.
Sealtight Meadow-Patch T1 by W.R. Meadows Inc., 2100 Monroe Street, York, PA  17404, (717) 792-2627, www.wrmeadows.com.
g.
Sto Trowel- Grade Mortar by Sto Corp., 3800 Camp Creek Parkway, Bldg. 1400, Suite 120, Atlanta, GA  30331, (800) 221-2397, www.stocorp.com.
h.
Speed Crete PM by Tamms Industries, 3835 Route 72, Kirkland, IL  60146, (815) 522-3394, www.tamms.com.
i.
HB2 Repair Mortar by ThorRoc, Div. of ChemRex, Inc.;889 Valley Park Drive, Shakopee, MN  55379, (800) 433-9517, www.chemrex.com.
2.
Coarse Aggregate for Adding to Patching Mortar:  Washed aggregate complying with ASTM C33, Size No.8, Class 5S.  Add only as permitted by patching mortar manufacturer.

PART 3   EXECUTION

3.01
PREPARATION OF SUBSTRATE

A.
Repair all brick masonry as required to provide a suitable surface for the waterproofing membrane.  A clean, dry, smooth monolithic surface is required.
1.
If necessary grind the brick surface to achieve a smooth finish and to remove all sharp projections.

2.
Apply a cemetitious parge coat over the brick masonry prior to applying the waterproof membrane.  The overall texture of the parge coat shall closely resemble that of steel trowelled concrete.

3.
Patch the following defects with patching mortar finished flush with the surrounding surface; holes and voids larger than 3/8 inch deep and 1/2 inch long, spalled areas, and cracks wider than 1/8 inch.

4.
Remove all contaminants such as oil, grease, etc., that would impair the bonding of the membrane.

5.
Verify conformance with manufacturer’s requirements.

B.
At all intersections between horizontal and vertical surfaces install a 1 x 1 inch cant formed with patching mortar.

C.
Remove all dirt and debris.  Immediately before applying primer, thoroughly vacuum the surface to remove all dust.

3.02
INSTALLING WATERPROOFING MEMBRANE

A.
Install waterproofing system in accordance with manufacturer's printed installation instructions unless otherwise specified.

1.
Coves:
a.
Horizontal-to-Vertical Junctures (footings and horizontal shelves):  Form 2inch coves with granular bentonite. 
b.
Vertical Inside Corners and Under Ledges:  Form 1 inch coves with sealant, elastomeric flashing or expandable mastic.
2.
Place membrane in manner that assures minimum handling.  Fit membrane closely to, and seal around inlets, outlets and other penetrations.  Press membrane tight to corner surfaces and fasten securely.

3.
Priming:  Prime concrete, masonry and metal surfaces with substrate primer immediately prior to application of tapes and pressure-sensitive waterproofing accessories.

4.
Terminations:  Terminate membrane system with termination bar finished off with bead of sealant or terminate to elastomeric flashing using reinforced waterproofing tape.

5.
Construction Joints:  Protect static construction joints in concrete with flexible, reinforced, bentonite-laminate waterstop strips.  Attach water strips to suitable hardened concrete surface prior to subsequent concrete placement.

6.
Tie waterproofing into existing waterproof membrane where required.

B.
Backfilled Wall Installation:

1.
Install membrane sheets in vertical or horizontal lifts with HDPE-side facing applicator to prepared surfaces conforming to manufacturer's requirements.

a.
Vertical Installation:
1)
Securely fasten membrane 12 inch on center along top edge with sheet extending out onto footing surfaces 6 inch minimum, overlapping below-slab membrane 6 inch.

2)
Install subsequent membrane sheets to overlap previous sheets 1-1/2 inch minimum.

3)
Securely fasten membrane 24 inch on center through both sheets at overlaps.

4)
Securely fasten 18 inch on center to tops of footing surfaces and horizontal shelves.
5)
Apply seam tape to seam overlaps.

b.
Horizontal Installation:
1)
Start membrane at lowest portion of wall.

2)
Securely fasten membrane 24 inch on center along top edge with sheet extending out onto footing surfaces 6 inch minimum, overlapping under slab membrane 6 inch.

3)
Install subsequent membrane sheets to overlap previous sheets minimum 1-1/2 inch in shingle fashion with staggered end laps.
4)
Securely fasten membrane 24 inch on center through both sheets at overlaps.

5)
Securely fasten 18 inch on center to tops of footing surfaces and horizontal shelves.
6)
Apply seam tape to seam overlaps.

2.
Waterproof penetrations in accordance with manufacturer’s printed installation instructions.

C.
Drainage Mat Installation:  Install drainage mats where shown, and in accordance with the manufacturer’s printed installation instructions.

D.
Do not backfill until waterproofing has been inspected and approved by Director’s Representative.
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