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SECTION 07570
PAVERS AND AGGREGATE ROOF BALLAST

SPEC WRITER NOTES:

1.
Delete between //---// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

2.
Slopes: Do not use on slopes over 1:12 (one inch per foot).

3.
Coordinate details for systems used to provide for code required fire rated roofing system.

4.
Coordinate to insure structural design provides for square meter (square foot) of dead load for aggregate and pavers.

5.
Do not use on an existing structure where the structural system will not take the ballast dead load.

6.
Coordinate details to provide raised roof edge 100 mm (4 inches) minimum above surface of aggregate ballast or clamping device for pavers at edge and strapping where necessary when parapet walls over 600 mm (24 inches) high do not occur.

7.
Coordinate with Section 07221, PROTECTIVE MEMBRANE ROOF INSULATION, for additional ballast required.

PART 1 - GENERAL 

1.1 DESCRIPTION 

A.
Pavers for roof walkways and equipment surrounds.

B.
Ballast for loose laid single ply roof membrane.

C.
Ballast for protective membrane roof insulation.

1.2 RELATED WORK 

A.
Roof insulation with tongue and groove joints and mortar surface: Section 07221, PROTECTIVE MEMBRANE ROOF INSULATION.

B.
Asphalt plank and concrete masonry unit paver roof walkways:


Section 07510 BITUMINOUS BUILT-UP ROOFING.

1.3 QUALITY ASSURANCE 


Pre‑Roofing Meeting: Attend a pre-roofing meeting specified in the roofing section prior to roof ballast and roofing application.

1.4 SUBMITTALS

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Samples:

1.
Fasteners: Two, each type.

2.
Each type paver

3.
2.3 kg (5 pounds) of aggregate for gradations used.

1.5 APPLICABLE PUBLICATIONS

A.
Publications listed below form a part of this specification to the extent referenced. Publications are referenced in the text by the basic designation only.

B.
American Society for Testing and Materials (ASTM):

A167-99
Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet and Strip

B209-02
Aluminum and Aluminum-Alloy Sheet and Plate

C90-02
Load Bearing Concrete Masonry Units

C666-97
Resistance of Concrete to Rapid Freezing and Thawing

D448-98
Sizes of Aggregate for Road and Bridge Construction

D1248-02
Polyethylene Plastic Molding and Extrusion Materials for Wire and Cable

D1863-93 (R2000)
Mineral Aggregate Used on Built-up Roofs

D2103-97
Polyethylene Film and Sheeting

D3884-01
Abrasion Resistance of Textile Fabrics (Rotary Platform, Double-Head Method)

G21-96 (R2002)
Determining Resistance of Synthetic Polymeric Materials to Fungi

C.
Federal Specifications (Fed. Spec)

A-A-1925A
Shield, Expansion (Nail Anchors)

FF-S-107C(2)
Screws, Tapping and Drive

A-A-55615
Shield, Expansion (Wood Screw and Lag Bolt Self-Threading Anchors)

PART 2 ‑ PRODUCTS

SPEC WRITER NOTES:

1.
Make material requirements agree with applicable requirements specified in the referenced Applicable Publications.

2.
Update and specify only that which applies to the project.

2.1 FASTENERS 

A.
Fasteners and washers required for securing pavers together with straps and to walls or other anchorage.

1.
Straps for securing pavers together:

a.
Stainless steel strap: ASTM A167, type 302 or 304, minimum 0.46 mm (0.018 inch) thick.

b.
Aluminum strap: ASTM B209, minimum 2.39 mm (0.094 inch) thick.

c.
Rounded corners on straps.

d.
Form straps 38 mm 91-1/2 inches) wide, 3 m (10 feet) maximum length with 6 by 10 mm (1/4 by 3/8 inch) punched slotted holes at 100 mm (4 inch centers centered on width of strap. Punch hole size 2 mm (1/16 inch) larger than fastener shank when shank is thicker than 5 mm (3/16 inch).

B.
Concrete and Masonry Wall Surfaces:

1.
Nails: Fed. Spec. A-A-1925.

2.
Screw into expansion shield: Fed Spec. A-A-55615.

3.
Penetration 13 mm (1/2 inch)

C.
Metal: Self tapping screw; Fed. Spec. FF‑S‑107, No. 14. sheet metal screw, minimum thread penetration of 6 mm (1/4 inch); stainless steel. 

D.
Fasteners or Connectors for Pavers:

1.
For NCMA Roofcap Pavers extruded interlocking hollow shape polyethylene connector:

a.
Material shall conform to ASTM D1248, Type 1, low density, Class C, black weather resistant, Grade E6, tensile strength 15 Mpa (2200 psi), shore D hardness of 4, brittleness low temperature ‑ 82°C (180°F), softening temperature above 80°C (176°F).

b.
Length: 50 mm (2 inches), with center stop and insert leg with ribs to resist withdrawal; minimum 1.3 mm (0.05 inch) thick.

2.
Fasteners for pavers straps:

a.
Stainless steel as recommended by manufacturer of paver in which fastener is anchored.

b.
Fasteners that are not acceptable include:

1)
Impact or power actuated fasteners.

2)
Fasteners that do not require a predrilled pilot hole.

3)
Fasteners with lead or white metal anchors.

4)
Plastic anchors not stabilized against ultraviolet light.

SPEC WRITER NOTES: Use of a protection mat or separator sheet is required under ballast.

2.2 PROTECTION MAT OR SEPARATION SHEETS

A.
Protection Mat:

1.
Water pervious; either woven or non‑woven pervious sheet of long chain polymeric filaments or yarns such as polypropylene, black polyethylene, polyester, or polyamide; or, polyvinylidene‑chloride formed into a pattern with distinct and measurable openings.

2.
Filter fabric equivalent opening size (EOS): Not finer than the U.S.A. Standard Sieve Number 120 and not coarser than the U.S.A. Standard Sieve Number 100. EOS is defined as the number of the U.S.A. Standard Sieve having openings closest in size to the filter cloth openings.

3.
Edges of fabric selvaged or otherwise finished to prevent raveling.

4.
Abrasion resistance:

a.
After being abraded in conformance with ASTM D3884 using rubber‑hose abrasive wheels with one kg load per wheel and 1000 revolutions, perform tensile strength test as specified in ASTM D1682, paragraph.

b.
Result; 25 kg (55 pounds) minimum in any principle direction.

5.
Puncture strength:

a.
ASTM D751 ‑ tension testing machine with ring clamp; steel ball replaced with a 8 mm (5/16 inch) diameter solid steel cylinder with a hemispherical tip centered within the ring clamp.

b.
Result; 57 kg (125 pounds) minimum.

6.
Non‑degrading under a wet or humid condition within minimum 4°C (40°F) to maximum 66°C (150°F) when exposed to ultraviolet light.

7.
Minimum sheet width: 2400 mm (8 feet).

SPEC WRITER NOTES:

1.
When roof membrane is anchored to substrate and left exposed specify and show pavers around equipment requiring servicing for protection of membrane.

2.
Use pavers for walkways and around equipment requiring servicing when aggregate ballast is used.

3.
Pavers are preferred over aggregate ballast, or a combination of pavers and aggregate, over aggregate only.

4.
Check ballast and paver weights required for Fire Rated system.

5.
Use only pavers when I90 wind loads occur.

2.3 BALLAST AND PAVERS 

A.
Aggregate: 

1.
Conform to ASTM D1863. 

2.
Gradation conform to ASTM D448:

a.
Size 2 for 146 kg/m2 (30 pounds per square foot) or more.

b.
Size 3 for 122 kg/m2 (25 pounds per square foot) or more.

c.
Size 5 for 73 kg/m2 (15 pounds per square foot) or more.

d.
Size 6 for 49 kg/m2 (10 pounds per square foot) or more.

SPEC WRITER NOTE:

1.
Assure pavers are detailed showing size and shape.

2.
Do not exceed 600 mm square (24 inches square) for non-interlocking units with approximate weight of 23 kg (50 pounds) each.

3.
Pavers require 73 kg/m2 (15 pounds per square foot) minimum for fire rating.

4.
Interlocking pavers are preferred over non interlocking pavers.

5.
Use interlocking type that have been tested in a wind tunnel for wind uplift.

6.
Do not use light weight aggregate pavers.

B.
Pavers:

1.
Weighing not less than 73 kg/m2 (15 pounds per square foot).

2.
Non‑Interlocking Concrete Masonry Unit Pavers: ASTM C90, Grade N 1.

a.
Manufactured using normal weight aggregate.

b.
Units of size, shape, and thickness as shown.

c.
Ribbed on bottom surface or provided with legs approximately 6 mm (1/4 inch) high.  Legs to distribute weight of paver so bearing does not exceed 69 kPa (10 psi) on the roofing membrane.

3.
Interlocking Concrete Paving Units:

a.
Manufactured using normal weight aggregate.

PART 3 ‑ EXECUTION 

3.1 GENERAL 

A.
Do not apply if deck will be used for subsequent work platform, storage of materials, or staging or scaffolding will be erected thereon.

B.
Phased construction is not permitted. The complete installation of roofing system is required in the same day except for area where temporary protection is required when work is stopped. Complete installation includes pavers and ballast for ballasted systems.

3.2 INSTALLATION OF BALLAST SYSTEM AND PAVERS 

SPEC WRITER NOTES:

1.
Use pavers around equipment requiring servicing or having discharges detrimental to roof membrane, under gooseneck discharges from kitchens and chemical exhausts.

2.
Clearly show on roof plan walkways and pavers.

3.
Clearly show on roof plan location of aggregate ballast and weight for each location if not specified.

4.
Design the rate of aggregate ballast applied and paver system in accordance with FM Data Sheets 1-7, 1-28, and Technical Advisory Bulletin (TAB) 1-29 for applicable site wind uplift.

5.
Aggregate ballast:

a.
Increase weights and size of aggregate for wind design criteria as per FM TAB 1-29.

b.
When aggregate is used for a fire rated roof system larger aggregates require greater weights for fire rating.

c.
Specify weights for size aggregate used. See paragraph 3.2.C. Modify aggregate size and weights for fire and wind loads.

d.
Specify weights for perimeter, corners and field; within 1800 mm (6 feet) of the roof perimeter, for 3300 mm square (11 foot square) corner areas, for drain areas, and for large penetrations over 0.19 m2 (2 square feet).

e.
Do not use less than 49 kg/m2 (10 pounds per square foot) of aggregate for ballasted membranes requiring fire rating.

f.
Do not use aggregate in hurricane areas.

6.
Pavers:

a.
Specify pavers and anchorage for pavers when weight of pavers does not meet the requirements for the wind velocities per FM TAB 1-29.

b.
Pavers without interlocking connectors require strapping together and edge clamps when they do not provide the minimum weight per m2 (square foot) for wind uplift resistance. See paragraph 3.2, D, 4.

c.
Use mechanical strapping to create a perimeter anchor, at penetrations, cuts at valleys, over drains, and where partial or cut units occur.

d.
Detail strapping, perimeter restraints, edge clamps and location of strapping. Do not anchor through base flashing or into cants.

e.
Interlocking connectors:

1)
Use 400 mm (16 inches) on center minimum spacing of connectors.

2)
Decrease spacing to 300, 200, or 100 mm (12, 8, or 4 inches) on center for higher wind velocities.

A.
Install as soon as roof membrane is laid.

B.
Protective underpayment installation under ballast:

1.
Loose lay protection mat or separation sheet over roof membrane smooth and free of tension and stress without wrinkles. Do not stretch sheet.

2.
Use full sheet width at perimeters with end laps held back not less than 3 m (10 feet) from roof edge at corners.

3.
Lap ends not less than 300 mm (one foot).

4.
Extend 50 to 75 mm (2 to 3 inches) above ballast at perimeter and penetrations.

C.
Installation of aggregate:

1.
Except where pavers are used, uniformly distribute aggregate over the protection mat.

2.
Place ______ kg/m2 (pounds per square foot) over a 1800 mm (6 foot) wide area around the perimeter, for an 3300 mm (11 foot) square corner area, for a 1200 mm (4 foot) square area around drains, and a 1200 mm (4 foot) wide area around penetrations over 600 mm (2 feet) square more than 1800 mm (6 feet) from the roof edge.

3.
Place _____ kg/m2 (pounds per square foot) over remaining roof areas. 

4.
Pavers may be substituted for aggregate over entire roof area.

a.
Paver weight equal to aggregate weight unless interlocking or strapped together and clamped down at roof edge.

b.
Interlocking pavers as required for wind exposure conditions and fire protection.

D.
Installation of pavers:

1.
Saw cut or core drill pavers for cut units.

2.
Install pavers with butt joints in running bond with not less than one half length units at ends.

a.
Stagger end joints; generally locate joints near midpoint of adjacent rows, except where end joints occur in valleys. Miter end joints to fit in valleys.

b.
Cut to fit within 13 mm (1/2 inch) of penetrations.

3.
Install interlocking connectors in channel units for complete tie in of units, including cut units. Use corner spacings for a distance of 1200 mm (4 feet) or more around roof drains, penetrations, and other vertical surfaces in the field of the roof area.

a.
Space connectors at _____ mm (inches) on center at the corners for 3 m (10 foot) square area.

b.
Space connectors at _____ mm inches on center at the perimeter for 1800 mm (6 foot) wide strip.

c.
Space connectors at _____ mm (inches) on center in the field.

d.
Install pavers under the perimeter retainer as shown.

4.
Install strapping where shown.

a.
Limit strap lengths to a maximum of 9 m (30 feet).

b.
Install straps at corner connection to the perimeter retainer at approximate 45 degree angle at approximate 3 to 3.6 m (10 to 12 feet) from corner.

c.
Install straps on each side of the valleys, hips, and ridges, with cross straps spaced not over 1200 mm (4 feet) on center between the end straps.

d.
Install straps at the perimeter of the penetrations more than two paves in width or length.

e.
Anchor straps to each paver with two fasteners per unit.

f.
Pre-drill holes for fasteners in pavers.
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