1.11
ROOF SYSTEMS/ACCESSORIES
1.11.1
Scope

Furnish all labor, materials, equipment, and related items necessary and required to properly execute the roofing work shown on the drawings and/or specified herein but, not necessarily limited to the following:

1.11.1.1
Protect existing and new roof, mechanical equipment, building contents and personnel.

1.11.1.2
Remove gravel ballast, dirt and debris.

1.11.1.3
Repair existing concrete decking.

1.11.1.4
Remove wind damaged and wet roofing to roof deck and repair.

1.11.1.5
Install new polyurethane foam insulation material.

1.11.1.6
Install elastomeric base coat.

1.11.1.7
Install elastomeric top coat.

1.11.1.8
Repaint sheet metal cap flashings and ventilator housings.

1.11.1.9
Clean up, remove and dispose of all job related litter.

1.11.2
General
1.11.2.1
Outside consulting and inspection services may be employed by Lockheed Martin to monitor quality and progress.

1.11.2.2
Contractor shall be a manufacturer's approved roofing system applicator.  At time of bid submittal, Contractor shall provide copies of approved applicators certification and references for at least three projects that have been completed for at least 5 years.

1.11.2.3
The Contractor shall provide and maintain equipment necessary for measurement of wind velocity, air temperature and relative humidity.  Equipment shall be kept on the roof during material application.

1.11.2.4
The coating manufacturer shall make an on-site inspection at the start of foam application and on completion of the top coat application.  The Contractor shall submit an inspection report from the manufacturer to Lockheed Martin stating the results of the on-site inspection and approving the application of the materials as required for the warranty.

1.11.3
Reference Publications

American Society of Testing And Materials (ASTM) 


ASTM D412 
"Standard Test Methods for Rubber Properties in Tension."


ASTM E96 
"Standard Test Methods for Water Vapor Transmission of Materials,
Method B."


ASTM C273
"Shear Test in Flatwise Plane of Flat Sandwich Construction."


ASTM C518 
"Standard Test Method for Steady State Heat Flux Measurements and Thermal Tranmission Properties by Means of the Heat Flow Meter Apparatus."


ASTM D1621 
"Standard Test Method for Compressive Properties of Rigid Cellular Plastics."


ASTM D1622 
"Standard Test Method for Apparent Density of Rigid Cellular Plastics."


ASTM D1623 
"Standard Test Method for Tensile and Tensile Adhesion Properties of Rigid Cellular Plastics."


ASTM D2126
"Standard Test Method for Response of Rigid Cellular Plastics to Thermal and Humid Aging."


ASTM D2842 
"Standard Test Method for Water Absorption of Rigid Cellular Plastics."


ASTM D2856 
"Standard Test Method for Open Cell Content of Rigid Cellular Plastics by the Air Pycnometer."


ASTM E108 
"Standard Test Methods for Fire Tests of Roof Coverings.".

1.11.4
Materials

Roof system to be installed shall consist of spray-in-place polyurethane insulation with an elastomeric urethane coating system as by Chem-Elast, Inc. or Futura Coatings, Inc.  All materials shall be as recommended by the manufacturer selected and specified herein.  Contractor shall insure all materials are compatible.

1.11.4.1
Polyurethane foam shall be a two component system.  Component 'A' shall be an aromatic isocyanate.  Component 'B' shall be a polypropylene glycol compound.  Polyurethane foam shall have the following properties:


Density, Core
3.0 pcf (ASTM) D1622)


Density, Sprayed-in place
3.0 - 3.2 pcf


Compressive Strength, parallel


to rise
40 psi min. (ASTM D1621)


Compressive Strength, sprayed


in place
55 psi min.


Tensile strength
85 psi (ASTM D1623)


Closed Cell Content
95% (ASTM D2856)


Water Absorption
0.05 lb/sq ft (ASTM D2842)


K-Factor, Initial
0.12 (ASTM C518)


Fire Retardance
Class A (U.L. 790)


The foam manufacturer shall be approved by the coating manufacturer and Lockheed Martin.

1.11.4.2
The foam manufacturer shall provide manufacturing date of foam components.  Date of application of foam shall be within the shelf life of foam.  Foam shall be applied within six months of date of manufacture.

1.11.4.3
Prime all metal surfaces with Epoxy-Polyamide Metal-Prime 2006 by Chem-Elast, Inc..

1.11.4.4
Asphalt primer shall be Chlorinated Rubber Roof Prime 3056 by Chem-Elast, Inc.

1.11.4.5
Concrete primer shall be Modified Urethane Roof Prime 9004 by Chem-Elast, Inc., 

1.11.4.6
Base coat shall be a Modified Aromatic Urethane, Grey, Product No. 2819 by Chem-Elast, Inc., or Modified aromatic Urethane, Grey, Product No. 550 by Futura Coatings, Inc.

1.11.4.7
Top coat shall be an Aliphatic Urethane, white, Product No. 2820 by Chem-Elast, inc., or Aliphatic Urethane, white, Product No. 5650 by Futura Coatings, Inc.

1.11.4.8
Concrete for precast roof deck planks shall be lightweight (115 pcf) fiber reinforced type with a minimum compressive strength of 4000 psi.  Aggregate shall be pea gravel and sand graded mix.  Reinforcing bar shall be ASTM A615 grade 60, epoxy coated per ASTM A775.  Welded wire fabric shall be per ASTM A185.  Stay-in-place form shall be galvanized sheet metal.  Reinforcing shall be installed with a minimum of 1/2" cover.

1.11.5
Delivery And Storage
1.11.5.1
Deliver materials in manufacturer's original, unopened containers and rolls with labels intact and legible.

1.11.5.2
Deliver materials requiring fire resistance classification to the job with labels attached and in the original packaging.

1.11.5.3
Deliver materials in sufficient quantity to allow continuity of work.

1.11.5.4
Storage of materials shall be in compliance with Lockheed Martin fire and safety regulations and located as directed by the Lockheed Martin Construction Engineer.

1.11.5.5
Stock piling of materials on the roof will not be allowed.  Containers of foam components, base coat or top coat will not be allowed on roof.

1.11.5.6
Materials shall be stored in a dry area with temperature maintained between 50°F and 80°F and on pallets.

1.11.5.7
Deliver materials with labels listing lot or batch number, storage temperature limits, shelf life expiration date.

1.11.5.8
Do not expose foam component containers to direct sunlight for periods of time sufficient to cause contents to exceed 80°F.  The Contractor shall take measures as necessary to protect foam component drums from moisture during application.  Do not use materials which have been exposed to moisture or that exceed shelf life limits.  Such materials shall be removed from the job site.

1.11.6
Performance Requirements
1.11.6.1
The Contractor shall perform a moisture/damage survey on the existing roof.  The damage survey shall define the limits of the "blow off" as shown on the drawings and shall be conducted as follows:


Cut test plugs 3" square and check for damage of the roofing system or disbonding from the roof deck.  Plugs shall be taken at not more than 10 feet on center and shall be taken at not less than 3 feet on center at edge of damaged area to accurately determine the limits of damage.  Mark perimeter of damage on roof with yellow paint and on a roof plan for submittal to the Lockheed Martin Construction Engineer.


The moisture survey shall locate and define areas containing trapped water in the roofing system.  It shall be conducted as follows:


Take moisture readings 5 feet on center in the field of the roof and 3 feet on center at the perimeter of the roof and around all penetrations.  Additional readings shall be taken as necessary to accurately determine extent of wet roof.  All moisture readings shall be taken with a Delmhurst Moisture Meter.  Wet area (10% moisture or greater) shall be marked with yellow paint on the roof and mapped on a roof plan for submittal to the Lockheed Martin Construction Engineer.


Repair sample cuts using roofing cement and 15 lb. asphalt felts.  Set first layer of felt in plastic cement extending 6 inches beyond edge of repair.  The second felt shall extend 4 inches beyond the first.

1.11.6.2
The roofing system shall have a Class A rating according to ASTM E-84 with a maximum flame spread rating of 25.

1.11.6.3
Polyurethane foam shall have a bond strength to concrete, steel and asphalt roofing of at least 30 lb/ft2.

1.11.7
Workmanship
1.11.7.1
Completely remove all gravel by means of power brooms, push brooms and pneumatic transport (vacuuming).  Care shall be taken not to apply more than 20 lb/ft2 pressure when wind rowing gravel.  At no time shall gravel carts or power scoops be allowed on the roof.

1.11.7.2
Contractor shall not allow stock piled gravel to remain on NASA property overnight without prior approval of the Lockheed Martin Construction Engineer.

1.11.7.3
Contractor shall provide and install six concrete planks as detailed on the design drawings for replacement of damaged planks at locations shown on the drawings.  The contractor shall provide an additional six concrete planks for use by Lockheed Martin.

1.11.7.4
Contractor shall hang safety nets from the building roof trusses as necessary to contain falling debris.  Remove existing roofing at location shown on the drawings.  Remove existing plank and install new plank.  Contractor shall prime the concrete deck as recommended by the manufacturer and fill the opening with polyurethane foam to the level of the surrounding existing roof.  Contractor shall check that foam is solidly bonded to edges of existing roof to ensure a water tight system.  The roof shall be made water tight each day.  The building shall not be left exposed to inclement weather overnight.


Notify the Lockheed Martin Construction Engineer 24 hours before hanging any nets.

1.11.7.4
Remove existing roof areas marked by the moisture/damage survey to the roof deck.  Roofing left in place shall be dry (less than 10% moisture) and tightly adhered to roof deck.  Install foam uniform and level to match existing roofing.  Contractor shall check that foam is solidly bonded to edges of existing roof to ensure a water tight system.  The roof shall be made water tight each day.  The building shall not be left exposed to inclement weather overnight.

1.11.7.5
For the purposes of this contract, assume that 40 squares of wet/damaged roofing will be removed and repaired.

1.11.7.6
Contractor shall give Lockheed Martin 48 hours notice prior to spraying any material, including primers, foam or coatings.  Before spraying primers or coatings, the Contractor shall demonstrate, at his own expense, his ability to control over spray.

1.11.7.7
Spray foam operations shall be performed only when the following environmental requirements exist;  air temperature at least 5°F above the dew point, roof/roof deck surface temperature at least 50°F, and wind speed 12 mph or less.  From wind speeds of 12 mph to 25 mph, wind screens must be used.  Above wind speeds of 25 mph, discontinue work.

1.11.7.8
Roof surfaces to receive spray foam shall be dry and free of dew or frost.  Prime surfaces to be foamed as recommended by the manufacturer.  Any areas where primer is ponding shall be wiped dry and re-primed with one thin coat.

1.11.7.9
Foam shall be applied in such a manner as to provide a minimum of 1" thickness throughout.  Tolerance shall be +1/4" - 0 inches.

1.11.7.10
Spray foam in lifts from 1/2" to 3/4" thick.  Spray entire thickness within same day.  Spray second lift at right angles to direction of spray of first lift.

1.11.7.11
Low areas which form "bird baths" shall be no larger than 18" in longest dimension and no more than 1/2" deep.

1.11.7.12
Foam application shall be limited to that area that can be base coated that day.

1.11.7.13
Foam surface texture shall be free of ridges, bumps, excessive pinholes and shall not exceed visual standards for "verge of popcorn" as defined by UFCA "Guidelines for Selection of Protective Coatings Over Sprayed Polyurethane Foam Roofing Systems" and by approved samples.  Remove surfaces of the foam which exceed acceptable exposure limits (48 hours) for exposure to sun and install new foam.

1.11.7.14
Apply base coat to polyurethane foam insulation not less than 2 hours after foam application, but on the same day.  If weather prevents application of base coat on the same day as the foam application, the Contractor shall follow the manufacturer's instructions for preparing the foam.

1.11.7.15
Base coat shall be 25 mils (DFT) and shall be applied 2 inches beyond all edges of the foam.  All coating edges shall be masked to provide a neat finished appearance.

1.11.7.16
Allow base coat to cure as recommended by the manufacturer.

1.11.7.17
Inspect the finished surface.  Recoat pinholes, thin areas or other defects with base coat material.

1.11.7.18
Top coat shall be white and shall contrast with base coat color.  Apply top coat at the rate of 15 mils (DFT).  Apply top coat at right angles to direction of base coat.  Recoat areas not coated to minimum thickness after cure.  Top coat shall extend 2 inches beyond all edges of the foam.  All coating edges shall be masked to provide a neat finished appearance.

1.11.8
Inspection
1.11.8.1
The Contractor shall maintain a daily project log containing the following information:

1.11.8.1.1
Temperature and relative humidity at start time, midway and end of day (sling psychrometer permitted).

1.11.8.1.2
Wind velocity at roof at start time, midway and end of day (speed and direction).

1.11.8.1.3
Sky conditions (overcast, etc.)

1.11.8.1.4
Amount and location of coated foam or coating installed.

1.11.8.1.5
General Remarks

1.11.8.2
The log shall be submitted as directed to the Lockheed Martin Construction Engineer.

1.11.8.3
The manufacturer shall make an on-site inspection upon completion of the project.  The contractor shall submit a report from the manufacturer to the Lockheed Martin Construction Engineer stating the final results of the on-site inspection and approving the application of the materials as required to validate the manufacturer's warranty.

1.11.8.4
At the discretion of the Lockheed Martin Construction Engineer, core samples (1-1/2" in diameter) may be taken by Lockheed Martin at the rate of one per five squares for the purpose of checking foam properties or coating thicknesses.  Samples shall be numbered and plotted.  The contractor shall be responsible for making repairs.

1.11.8.5
Core locations shall be refoamed and recoated to match surrounding roof.

1.11.9
Special Conditions
1.11.9.1
Only limited equipment clean-up, such as nozzles, with a suitable non-flammable cleaner will be allowed on the roof.  Major cleaning of equipment shall be confined to the ground.

1.11.9.2
A construction service elevator shall be erected in the location shown on the drawings.  All debris shall be transferred from the roof to a truck via the elevator.  Debris shall not be thrown from the roof.

1.11.9.3
Warranty
1.11.9.3.1
The Contractor shall certify that the foam and coatings have been applied in accordance with the manufacturer's recommended procedures and these specifications.  The Contractor shall submit an executed copy of the manufacturer's warranty before final payment.

1.11.9.3.2
The Contractor shall furnish to the Lockheed Martin Construction Engineer a Manufacturer's Written Warranty against all materials and workmanship defects for a period of not less than ten years from the date of final acceptance.  Repair of the foam or coating system during the warranty period shall be at the manufacturer's expense.

1.11.9.3.3
On expiration of each year of the warranty period, the manufacturer, accompanied by the Lockheed Martin Maintenance Engineer, shall inspect the polyurethane foam and coating system to determine the condition of the roof.  Any repairs necessary shall be accomplished by the manufacturer as stated in the warranty.  The manufacturer shall submit to the Lockheed Martin Maintenance Engineer a written report detailing the results of the inspection.

1.11.9.3.4
The manufacturer shall, at the end of the first ten year period, offer Lockheed Martin an extension of the warranty for an additional ten years.  This option may include a provision for normal maintenance of the coatings (recoat) by Lockheed Martin.

STD SPEC
1.11F - 7

