
SECTION 07 55 00
Modified Bituminous ROOFING

PART 1 GENERAL

1.1 SCOPE

A. The project includes, but is not limited to the following:

1. Removing the existing rolled roofing on the four Fort No. 3 buildings and reroofing with a modified bitumen, 3-ply roofing system consisting of a mechanically attached styrene-butadiene-styrene (SBS) base/ply, self-adhered interplay, and self-adhered cap sheet. System is to be installed vertically to replicate the appearance of the original, Civil War-era historical roll roofing. 

B. Buildings comprising the Fort No. 3 Historical Exhibit. Abbreviations correspond to those on the Fort No. 3 Aerial View on sheet A-1:

1. GH – Guard House

2. EMB – Enlisted Men’s Barracks

3. OQ/SH – Officer Quarters / Supply House

4. OQ - Officers’ Quarters
1.2 SUMMARY

A. Section includes:

1. Asphaltic modified bituminous roofing
2. Replacement roof planks

3. Flashings
B. Related Sections:
1. Detailed Specifications for Rehabilitation of Exteriors to Four Buildings at Fort No. 3, Point Lookout State Park. 
1.3 REFERENCES

A. Factory Mutual (FM Global) - Approval Guide
B. Underwriters Laboratories (UL) - Roofing Systems and Materials Guide (TGFU R1306)

C. American Society for Testing and Materials (ASTM) - Annual Book of ASTM Standards
D. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) - Architectural Sheet Metal Manual

E. Asphalt Roofing Manufacturers Association (ARMA)

F. National Roofing Contractors Association (NRCA)

G. American Society of Civil Engineers (ASCE)

1.4 DEFINITIONS

A. Roofing Terminology: Refer to ASTM D1079 and the glossary of the National Roofing Contractors Association (NRCA) Roofing and Waterproofing Manual for definitions of roofing terms related to this section.

1.5 PERFORMANCE REQUIREMENTS

A. Provide an installed roofing membrane and base flashing system that does not permit the passage of water and will withstand the design pressures calculated in accordance with the most current revision of ASCE 7.

B. The Installer shall provide all primary roofing materials that are physically and chemically compatible when installed in accordance with manufacturers’ current application requirements.

1.6 SUBMITTALS

A. Product Data: Provide product data sheets for each type of product indicated in this section.

B. Shop Drawings: Provide manufacturer’s standard details and approved shop drawings for the roof system specified.

C. Samples: Provide samples of fasteners and roll goods for verification of quality.

D. Certificates: Installer shall provide written documentation from the manufacturer of their authorization to install the roof system, and eligibility to obtain the warranty specified in this section.

1.7 QUALITY ASSURANCE

A. Manufacturer’s Qualifications:  The asphaltic modified bituminous roofing shall provide a roofing system that meets or exceeds all criteria listed in this section. 

B. Installer’s Qualifications:  

1. Installer shall possess a minimum of 24 months' experience installing polymer-modified bitumen roof systems, within the chosen attachment method designation and competency, applying cap sheets in the field and wall flashings at inside and outside corners and chimneys.
2. Provide a minimum of client three (3) references for completed modified bitumen installations.

C. Source Limitations: All components listed in this section shall be provided by a single manufacturer or approved by the primary roofing manufacturer.

D. Stage-by-Stage Documentation: Capture multiple photos during and after each stage of the roofing system application.  Take photos of the bare wood deck showing the conditions of the existing skip sheathing, exposed rafters, and brick chimney penetration.  Take photos of each step in the process including the application of the overlay sheathing with fastening pattern; application of base/plies, inter-plies, cap sheets and their overlaps; mechanical fastenings; edge flashings with fastening frequency; and chimney flashings. 
     Furnish photos to the DGS Inspector and DNR Project Manager upon request. Provide copies of all photos in an album as part of the Close-out Documents.
E. Final Inspection: Manufacturer’s representative shall provide a comprehensive final inspection after completion of the roof system.  All application errors must be addressed, and the final punch list completed.

1.8 PRE-INSTALLATION CONFERENCE

A. Prior to scheduled commencement of the roofing installation and associated work, conduct a meeting at the project site with the General Contractor, Installer, the modified bitumen roofing system Manufacturer’s Representative, Park Facility Management Staff, DGS Inspector, DNR Project Manager, and any other persons directly involved with the performance of the work.  The installer shall record conference discussions to include decisions and agreements reached (or disagreements) and furnish copies of recorded discussions to each attending party.  The main purpose of this meeting is to review foreseeable methods and procedures related to roofing work.

1.9 REGULATORY REQUIREMENTS

A. All work shall be performed in a safe, professional manner, conforming to all federal, state, and local codes.

1.10 DELIVERY, STORAGE AND HANDLING

A. Deliver all roofing materials to the site in original containers, with factory seals intact.  All products are to bear the manufacturer’s label.

B. Store all pail goods in their original undamaged containers in a clean, dry location within their specified temperature range.

C. Store roll goods on-end on pallets in a clean, dry, protected area. Take care to prevent damage to roll ends or edges. Do not double stack modified bitumen products.

D. Do not expose materials to moisture in any form before, during, or after delivery to the site. Reject delivery of materials that show evidence of contact with moisture.

E. Remove manufacturer supplied plastic covers from materials provided with such.  Use “breathable” type covers such as canvas tarpaulins to allow venting and protection from weather and moisture. Cover and protect materials at the end of each workday.  Do not remove any protective tarpaulins until immediately before the material is to be installed.

F. Materials shall be stored above 55°F (12.6°C) a minimum of 24 hours prior to application.


1.11 PROJECT CONDITIONS

A. Weather

1. Proceed with roofing only when existing and forecasted weather conditions permit.  

2. Ambient temperatures must be above 45°F (7.2°C) when applying water-based adhesives.

1.12 WARRANTY




A. Provide Manufacturers standard warranty with single source coverage and no monetary limitation, where the manufacturer agrees to repair or replace components in the roofing system, which cause a leak due to a failure in materials or workmanship.

1. Duration: Twenty (20) years from the date of completion.

PART 2 PRODUCTS

2.1 ACCEPTABLE MANUFACTURER

A. Basis-of-Design System Manufacturer: GAF, Commercial Roofing Products Division, which is located at: 1 Campus Drive; Parsippany, NJ 07054; Toll Free Tel: 877-423-7663 (option 4, then option 2); Email: designservices@gaf.com; Web: www.gaf.com

B. Requests for substitutions will be considered in accordance with provisions of Sections 5.04 – Substitutions and 5.06 – Approved Equal in the MD DGS General Conditions for Construction Contracts.
2.2 REPLACEMENT ROOF SKIP SHEATHING


A. Material for replacing damaged or missing roof skip sheathing shall be rough-cut softwood planks, kiln dried, grade #2 or better. Species, thickness, and width should approximate the original being replaced. Planks are thought to be 1” thick by 6” wide; actual dimensions are to be verified. 

B. Assess the existing board sheathing with a pre-roofing inspection, a nailing inspection, and a final post-installation check. 


C. In conducting the pre-roofing inspection from the outside, look for visible dips, sagging rooflines, or wavy or buckled roofing membrane, which indicate potential damage to the sheathing.

D. From the inside, look for water stains, mold, or active leaks on the underside of the sheathing. Feel for soft or spongy spots that signal serious rot.

E. Once the old roofing is completely torn off and the existing skip sheathing and rafters are fully exposed, check the framing and boards for dry rot, mold, warping, or termite damage. Bad boards should be removed and replaced.


F. Verify that the existing rafters are straight and in alignment. If any are twisted, solid blocking may be required to create an even surface for the new sheathing. If encountered notify the DGS Construction Manager/Inspector and DNR Project Manager for a decision.

G. After the replacement sheathing has been installed, conduct a nailing inspection of ALL board sheathing to confirm that the correct nail size and spacing was used with the nail heads flush against the sheathing. Minimum prescriptive nailing is often 8d common nails, a minimum of two into supporting framing.

H. The final post-installation check shall be conducted by the Manufacturer’s warranty officer in the presence of the General Contractor, Roofing Subcontractor, DGS Construction Manager/Inspector, and DNR Project Manager.
2.3 MECHANICALLY ATTACHED BASE / PLY SHEETS

A. A durable, film surfaced asphalt modified bitumen membrane containing a core glass mat coated with flexible, SBS polymer-modified asphalt, and a self-adhering underside.  Underside is protected with a silicone coated release film. 

1. Basis-of-Design Product: GAF Liberty™ SBS Self Adhering Base Sheet. 
2.4 INTERPLY SHEETS



A. A durable, film surfaced asphalt modified bitumen membrane containing a core glass mat coated with flexible, SBS polymer-modified asphalt, and a self-adhering underside protected with a silicone coated release film.  

1. Basis-of-Design Product: GAF Liberty® SBS Self Adhering Base Sheet.
2.5 CAP SHEETS
A. Premium, granule surfaced asphalt modified bitumen membrane containing a core of non-woven polyester mat coated with flexible, SBS polymer-modified asphalt, and a self-adhering underside protected with a silicone coated release film.  

1. Basis-of-Design Product: GAF Liberty® SBS Self-Adhering Cap Sheet.

B. Color: manufacturer’s standard Black.
2.6 BITUMEN / ADHESIVES


A. SBS Cement: ASTM D 4586.

1. Basis-of-Design Product: GAF Liberty Matrix® 201 Premium SBS Flashing Cement.

B. Asphalt Primer: ASTM D 41.

1. Basis-of-Design Product: GAF Matrix® 307 Premium Asphalt Primer.
2.7 ACCESSORIES





A. Mechanical Fasteners, where specified under 3.04.B below.

1. Threaded Cap Nail: Annular-threaded electro-galvanized with yellow di-chromate coating, with 1” (25 mm) round or square cap having a minimum withdrawal resistance of 40 pounds each (178 N).
a) Basis-of-Design Product Manufacturer: Simplex Nail Corporation.

B. Roofing Nails, to attach metal drip edge.

1. #11 by 1-1/2-inch, electro-galvanized steel conforming to ASTM F1667.

2.8 FLASHINGS
A. Masonry Chimney Flashing shall be formed from 2.5 lb./sq. ft. (1/24 inch = 0.040” inch thick) lead roll stock. Flashings are to consist of an apron flashing with fully soldered corners; front cap flashing with fully soldered corners; one-piece side flashings with fully soldered transitions; saddle-at-ridge flashing with fully soldered transitions; cricket flashing with fully soldered transitions; back cap flashing with fully soldered corners; and
     step counter flashings with a top lip for embedment in the mortar joints.

1. Sealant for sealing masonry joint with counter flashing tucked into it: Burnt sand mastic consisting of 4 parts burnt sand (sand that has been heated to 
remove moisture) and 1 part double-boiled linseed oil (DBLO).   

a)         Basis-of-Design Sand Mastic:  Ecologic™ Sand Mastic™ Platinum from
            LimeWorks.us, which is located at 3145 State Road, Telford, PA 18969; 
            Ph: 215-536-6706; Email: info@limeworks.us.

b)         Basis-of-Design Linseed Oil: Heron Double Boiled Linseed Oil available 

            from Heron Paint LLC, which is located at 160 Foss Creek Circle, #2283, 

            Healdsburg CA 95448; Ph: 707-397-0203; Email: sales@heronpaint.com.
c)
Joint Backer: Lead wool consisting of chemical grade lead drawn 
in long, fine strands and twisted into rope for tucking into crevices.

2. Sealant for sealing flashings to substrates (where it will be concealed from view): Asphalt bitumen-based, trowel-grade roof cement.

a) Basis-of-Design Product: GAF Liberty™ Matrix 201 Premium SBS   Flashing Cement. 

3. Refer to Construction Drawing A-7 for details of chimney flashings.

B. Drip Edge and Rake Flashings: formed from 16-ounce lead-coated copper in T-style with hem, 1-1/2” high by 6” wide.

C. Leak Barrier for around chimneys: ASTM D 1970.

1. Basis-of-Design Product: GAF StormGuard® Film-Surfaced Leak Barrier
PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that the surfaces and site conditions are ready to receive work.

B. Verify that the plywood overlay and existing sheathing is supported and secured.

C. Verify that the deck is clean and smooth, free of depressions, waves, or projections, and properly sloped to the eaves.

D. Verify that the deck surfaces are dry and free of ice or snow.

E. Verify that all roof penetrations through the roof are solidly set, and that all flashings are tapered.

3.2 SUBSTRATE PREPARATION

A. Remove existing roofing and any underlayment down to bare board roof sheathing and any existing fascia.

B. Carefully remove all flashing around chimneys.

C. Report any damaged planks to the DGS Inspector and DNR Project Manager for approval to replace using Unit Price #1. Replace planks as approved by the DGS Inspector and DNR Project Manager.

1. Sheathing that is a candidate for replacing is that which is soft when probed or scraped; dry and crumbly; delaminating; and splintered to the point of no longer being cohesive.
3.3 CHIMNEY FLASHING
A. Refer to Construction Drawing A-7 for details of the chimney flashings. 


B. Prior to installing the specified lead flashings, the specified leak barrier membrane is to be installed around the base of each chimney. With the initial courses of mechanically attached base/ply terminating at the foot of the chimney, install a leak barrier flashing course a minimum 4” up the brick on all sides and 4” out onto the deck. 

C. Prime the top and bottom of the horizontal flange of the chimney apron, side and head flashings and ridge saddle with the specified asphalt primer.


D. With a trowel, apply flashing cement to the base/ply sheet where the flanges of the chimney flashings will be installed and set the flanges into the cement.


E. Install a piece of the interplay sheet over the flanges, extending 6” beyond all edges.

3.4 STEEP SLOPE REQUIREMENTS 

A. General:

1. Slippage of roofing systems may occur on slopes of 1/2:12 or greater. Supplemental fastening is therefore required, and, for most systems, all base/ply, interply, and cap sheets must be installed parallel with the slope (strapping method).
2. For non-insulated, nailable decks, back-nail the leading edge of the base plies directly to the deck. All fasteners should be covered by subsequent courses.

B. Membrane Installation:

1. Steep-slope applications require installation of all base/ply and interplay sheets parallel to slope (Strapping Method) using the field membrane back-nail spacing into nailable decks:
2. Remove the release paper per the manufacturer's instructions and press the 
sheet into place, avoiding wrinkles and trapped air while maintaining proper alignment.

3. Complete the installation of the first course with a weighted roller over the 
entire sheet to ensure full contact with the deck.

4. Align the second and succeeding courses, as needed, to complete the roof,
overlapping the previous base/ply sheet by a minimum of 3.”

5. Carefully work each sheet into the selvage edges without wrinkles or trapped air. Firmly hand-press the sheet and complete the side lap by rolling with a weighted roller.

6. After initial adhesion and rolling, proceed with fastening of all base/ply and interplay sheets

a) Back-nail each course approximately 1" (25 mm) from the leading edge of the sheets with the first row fastened at 9” centers in the 2” lap.

b) The second and third rows are to be fastened at 18” centers, staggered in the field of the sheet.

c) Use the specified threaded cap nails or nails with integral metal heads at least 1" (25 mm) round or square metal caps that have a minimum withdrawal resistance of 40 pounds each (178 N).

d) Fastener density shall be increased in corner and perimeter areas as needed for design wind uplift resistance.


2. All plies must be feathered. Start with a 1/3 sheet of mechanically attached base/ply layer, then follow with a ½ sheet of interply sheet and a full width sheet of the cap sheet. Extend membrane past all roof edges and cover the exposed vertical edges 1½.”  
3. At ridges, base/ply and interply sheets must extend across opposite sides of ridge and be fastened on 6" centers. Use threaded cap nails or nails with integral metal heads at least 1" (25 mm) round or square metal caps. An additional layer of base/ply sheet shall be centered over the ridge overlapping the fasteners at least 6" (152 mm).
4. With the base/ply installation complete, proceed with the drip edge and rake installations. Prime the top and bottom of the horizontal flanges of the drip edge and rake flashings with flashing cement and allow it to dry.

5. With a trowel, apply flashing cement to the base/ply sheet where the top flanges of the flashings will be nailed and set the edge metal into the cement.

6. Fasten the edge metal with two rows of the specified roofing nails staggered at 4” on center. Do not nail through overlaps of the base/ply sheets.

7. Overlap each length of drip edge and rake metal flashings approximately 2.” Do not nail through the 2” overlap.

8. After completion and fastening of base/ply and interply sheets, install the self-adhering cap sheets parallel to the slope (Strapping Method). Terminate cap sheets and fasten the top edge of each sheet on 6" centers across the top of the sheet. The overlapping sheet must extend at least 9" (229 mm) past the top of the underlying sheet. All end laps must be staggered, spaced a minimum of 4' (1.2 m). 

9. Install the cap sheet, over the primed edge metal, approximately ¼” from the edge of the metal. The layout of the cap sheets is to be parallel to the continuous strip from the ridge down to the eaves, without any laps in between.

10. Align the next strip of cap sheet as needed to complete the first course across the roof, overlapping the previous cap sheet a minimum of 4.”

11. Apply flashing cement to the top edge of the previous course of the cap sheet.

12. Fold the upper edge of the Cap Sheet back onto itself, exposing one-half of the split-back release film.

13. Remove the selvage edge release film from the lap area and roll the cap sheet into place over the base/ply sheet and then overlap the lower cap sheet selvage edge.

14. Apply even pressure with a weighted roller over the entire area of cap sheet (from center to edges).

15. At ridges, cap sheets must extend across opposite sides of the ridge and be fastened with screws and 3" (76 mm) plates on 6" (203 mm) centers. An additional full-width ply of cap sheet must be centered over the ridge to form a ridge cap, overlapping the fasteners at least 6" (152 mm).

1.1 ROOF PROTECTION

A. Protect all partially and fully completed roofing work from other trades until completion. 

B. Whenever possible, stage materials in such a manner that foot traffic is minimized over completed roof areas. 

C. When it is not possible to stage materials away from locations where partial or complete installation has taken place, temporary walkways and platforms shall be installed in order to protect all completed roof areas from traffic and point loading during the application process. 

D. Temporary tie-ins shall be installed at the end of each workday and removed prior to commencement of work the following day.

1.2 CLEAN-UP 

A. All work areas are to be kept clean, clear, and free of debris at all times.

B. Do not allow trash, waste, or debris to collect on the roof.  These items shall be removed from the roof daily.

C. All tools and unused materials must be collected at the end of each workday and stored properly off of the finished roof surface and protected from exposure to the elements.

D. Dispose of any construction debris off Maryland state property in accordance with federal, state, and local guidelines for the proper disposal of the waste generated.

E. Properly clean the finished roof surface after completion and make sure all flashings are secured.

F. Clean and restore all damaged surfaces to their original condition. 

1.3 CLOSEOUT DOCUMENTS

A. At the conclusion of the project, present the MPS Facility Manager with a bound Operations and Maintenance Manual containing the product and material submittals; warranty documents; stage-by-stage photographs of the roofing system installation including flashing of the masonry chimney; record of any changes in the scope of the work; final punch list of any outstanding items; and manufacturer’s maintenance schedules and troubleshooting procedures.
END OF SECTION
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