1.11
ROOFING
1.11.1
Scope

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


A.
Protection of existing and new roof and mechanical equipment


B.
Removal of gravel and built-up roof


C.
Cleaning of decking


D.
Furnish and install vapor barrier


E.
Furnish and install insulation


F.
Furnish and install the following sheet metal accessories


1.
Metal edge flashing at perimeter of each roof


2.
Pitch pockets


3.
Metal flashing and metal flashing collars at roof penetrations, and curbs


4.
Reglet flashing at transition between roof at different levels.


G.
Furnish and install 2-ply SBS modified asphalt system with reflective aluminum foil surface


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

1.11.2
General

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

1.11.3
Reference Publications, Codes, and Standards

A.
Factory Mutual Bulletin 1-28 Class I fire rated and I-90 windstorm rated


B.
"Architectural Sheet Metal Manual" published by Sheet Metal and Air Conditioning Construction National Association, Inc.

1.11.4
Products
1.11.4.1
Accepted Roofing Manufacturers

A.
Siplast, Inc.

1.11.4.2
Record

Contractor shall have been a manufacturer's approved roofing system applicator on two or more projects which have been completed for at least 5 years.  Proof that roofing contractor is a manufacturer's approved applicator shall be submitted with bid documents.  Bidders that have not supplied this at the time of bids shall be considered nonresponsive.

1.11.4.3
Insulation
1.11.4.3.1
Material- Cellular Glass Insulation:  Provide multiple sections of cellular glass block sandwiched between laminated craft paper sheets to form rigid impermeable insulation board 1 1/2" thick.  Insulation used shall be one layer cellular glass block insulation 1 1/2" thick.

1.11.4.3.2
Acceptable products include Foamglass, cellular glass insulation by Pittsburgh Corning Corp. Pittsburgh, Pennsylvania.

1.11.4.4
Roofing System
1.11.4.4.1
Type:  2-ply SBS modified asphalt system with factory applied reflective aluminum foil surface.

1.11.4.4.2
Materials:


A.
Asphalt:  Meeting ASTM D312 - Type IV Special Steep Asphalt.


B.
Base Sheet:  Parabase asphalt coated fiberglass reinforced at 24 lbs./sq. by Siplast, Inc.


C.
Interply Sheet:  Irex PR high melt asphalt sheet; polyester mat reinforced at 89 lbs./sq. by Siplast, Inc.


D.
Top Sheet:  Veral aluminum-clad asphalt elastomex sheet; woven glass mat reinforced at 87 lbs./sq. by Siplast, Inc.


E.
Plastic Cement:  PA-1021 asphalt cutback plastic cement reinforced with non-asbestos fibers by Siplast, Inc.


F.
Asphalt Primer:  PA-1125 penetrating asphalt cutback primer by Siplast, Inc.


G.
Protective Traffic Path:  Trafbloc sheet composed of chopped rubber particles with synthetic binders by Siplast, Inc.


H.
Cant Strip:  Wood fiberboard, 4" nominal.

1.11.4.5
Sheet Metal Materials
1.11.4.5.1
Aluminum:  0.063" thick (unless otherwise noted), bright finish.

1.11.4.5.2
Sheet Lead:  Minimum 4 lbs./sq. ft.

1.11.4.5.3
Fasteners:  Fasteners shall be of same material or compatible with the material being fastened.


A.
Nails shall be flathead, needle point, not less than 6d and of sufficient length to penetrate substrate 1" minimum.


B.
Screws shall be self-tapping type, with roundheads.


C.
Exposed screws shall be stainless steel, self-tapping type with roundhead and rubber or neoprene washers.


D.
Toggle bolts shall be furnished complete with washers.


E.
Rivets shall conform to FS-R-556 C and be of size and type indicated on drawings. If size is not shown on the drawings, 1/8" Std. rivets shall be used.

1.11.4.5.4
Fascia Flashing


Perimeter fascia flashing shall be Style No.F600 with 0.070" fascia guage complete with concealed splice plates for expansion/contraction by M&M Systems, Corp.  Flashing shall not have exposed fasteners

1.11.4.5.5
Sealant


Urethane based, one-part elastomeric sealant, Sonneborn NP-1.

1.11.4.5.6
Dissimilar Metal Separation


10-mil self-adhesive polyethylene tape to be used where dissimilar materials come in contact.

1.11.4.5.7
Sheet Metal Fabrication

1.11.4.5.7.1
Fabricate sheet metal work in accordance with approved shop drawings and industry standards.  Form sheet metal work with clear, sharp, and uniform arises.  Hem exposed edges.

1.11.4.5.7.2
Provide linear sheet metal items in 10' sections except as otherwise noted.  Form flashing using single pieces for the full width.

1.11.4.5.7.3
Construction of sheet metal items shall allow for expansion/contraction in each 10-foot length.

1.11.5
Product Handling, Storage, and Delivery
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
Handle rolled goods so as to prevent damage to edges or ends.

1.11.5.5
Select and operate material handling equipment so as not to damage existing construction or applied roofing.

1.11.5.6
Store roofing insulation, roofing felts, base and cap sheet materials on clean raised platforms and cover with waterproof canvas to protect them from the weather.

1.11.5.7
Store rolled goods on end.

1.11.5.8
Contractor shall make available a Delmhurst probe type moisture meter (there are no acceptable substitutes) to Lockheed Martin Construction Engineer for testing of moisture content of in place materials and materials being installed.  Inability to provide moisture meter on a daily basis will be sufficient grounds to halt all construction until moisture meter is made available.  This type moisture meter is the only acceptable meter.

1.11.5.9
Provide continuous protection of materials against wetting and moisture absorption. Acceptable moisture content is 10% or less when tested with a Delmhurst moisture meter. Readings over 10% may be verified by a testing laboratory at the Contractors expense.

1.11.5.10
Store cartons level standing in an upright position. Do not stack cartons. Protect open top containers from dirt and moisture.  If material becomes wet (shows more than 10% moisture),it shall be removed from the job site and replaced at the Contractors expense.  Materials shall not be allowed to dry for use.

1.11.5.11
Storage of materials shall be in compliance with Lockheed Martin fire and safety regulations and located as directed by the Lockheed Martin Construction Engineer.

1.11.5.12
Stock piling of materials on the roof shall be approved, prior to storage, by the Lockheed Martin Construction Engineer (both quantity and location). At no time shall more than 1/2 days supply of material, needed for the job, be removed from the storage area and placed on the roof.

1.11.5.13
Store solvent bearing materials in a dry, cool storage area and keep lids tight on all containers to prevent escape of vapors.  Containers to be approved by Lockheed Martin Safety.

1.11.5.14
Particular care shall be taken in handling materials to prevent damage to surfaces, edges or ends. Damaged material shall be removed from the site by the Contractor.

1.11.6
Protection of Equipment, Personnel, and Facilities
1.11.6.1
Drop cloths, bracing, shoring and nets shall be provided where required by the Lockheed Martin Construction Engineer to protect the building and site from damage or defacing by roofing operations, particularly at hoisting locations.

1.11.6.2
Chutes shall be used to minimize the spread of dust and flying particles while removing debris from the roof.  Debris shall not be thrown from roof.

1.11.6.3
Gravel shall be removed from the roof by vacuum.

1.11.6.4
At no time shall more tear-off of existing built-up roof be made than can be replaced by the end of each work day.

1.11.6.5
Temporary 3/4" plywood runways shall be placed over roofing where traffic ways are established. Contractor is to supply sufficient quantities to transport all men, equipment, and materials over areas not to be torn off that day.

1.11.6.6
Limit size and weight of all mechanical equipment used on the roof to not more than 130 lbs. per wheel and to remain on plywood runways at all times where roof is not to be torn off that day.

1.11.6.7
The asphalt kettle shall at no time be placed on the building roof.  The kettle shall be attended at all times by a qualified operator while it is in operation or during cool down.

1.11.7
Environmental Requirements
1.11.7.1
Apply roofing in dry weather when ambient temperature is above 40oF and rising and free of ice and frost.  Do not apply when ambient temperature is 40oF and falling.

1.11.7.2
Do not install roofing over a wet surface or permit insulation or roofing felts to become wet or exposed to inclement weather before completion of the roofing.

1.11.7.3
The Contractor is responsible for the removal of all moisture from the surface over which roofing is to be applied.

1.11.7.4
Permanent water cut-offs are not required.

1.11.7.5
When the roofing installation work shall be unavoidably stopped for 24 hours or less (such as during the evening between work days) temporary roofing shall be installed, consisting of two layers of roofing base sheet with inter-ply mopping and coating of steep asphalt. Remove temporary roofing completely and immediately before installation of permanent roofing system.

1.11.7.6
When it is anticipated that the roofing installation work shall be stopped in excess of 24 hours due to adverse weather conditions, a break in the work schedule due to other construction, or any other condition, temporary roofing shall be installed as described in section 1.11.10.2.2.

1.11.7.7
Do not install insulation that cannot be completely covered the same day with a layer of Irex PR ply sheet mopped in place.  Insulation that is allowed to go over night without the Irex PR ply sheet in place shall be removed and disposed of off site.

1.11.7.8
Discard and remove from the site all insulation that has become wet (10% moisture or more).

1.11.8
Equipment Requirements

Provide thermostatic controls and visible thermometer on kettle, maintain in working order and keep calibrated.  Kettle and application temperatures will be field checked by the Lockheed Martin Construction Engineer.  If control, meter, etc. on the kettles are broken or not in working order, the kettle shall be shut down and the kettle in question emptied and the asphalt removed from the job site at the Contractor's expense.

1.11.9
Work To Be Performed

All new materials installed prior to inspection of all surfaces by the Lockheed Martin Construction Engineer shall be removed and surfaces made ready for reinspection.

1.11.9.1
Removal of Roofing Material
1.11.9.1.1
Sequence of operations shall be such that maximum practicable protection from inclement weather will be provided for materials and equipment located in partially dismantled structures.  Allow no structures to be exposed to inclement weather nor left in an unweathertight condition overnight or through any other work stoppage.

1.11.9.1.2
Windrow gravel using push brooms and power brooms.  Then, remove all gravel by pnuematic transport (vacuuming).  Care should be taken not to apply more than 20 lb./sq.ft. pressure when wind rowing gravel.

1.11.9.1.3
At no time shall gravel carts or power scoops be allowed on the roof.

1.11.9.1.4
Contractor shall not allow any stock pile of removed gravel to remain on NASA property over night without prior approval of the Lockheed Martin Construction Engineer.

1.11.9.1.5
The Contractor shall inspect all items of work which are to be removed and replaced in order to facilitate the work. Damaged or faulty work shall be reported, in writing, to the Lockheed Martin Construction Engineer and acknowledged prior to removal.

1.11.9.1.6
Materials shall be removed only to the extent necessary to facilitate the work required under this Contract unless otherwise indicated.

1.11.9.1.7
Materials shall be replaced using materials and methods equal to those employed in the original installation or as specified herein and shown on the design drawings. The Contractor shall furnish all necessary replacement fasteners and accessory items as required to reinstall items.

1.11.9.1.8
All operational items shall be tested for proper function and made to perform properly as part of this work.

1.11.9.2
Felt, Asphalt, and Insulation
1.11.9.2.1
Only that area that can be replaced by the end of each work day shall be allowed to be torn off.

1.11.9.2.2
Completely remove all roofing material and dispose of daily.  Clean decking to receive new material.

1.11.9.2.3
Care should be taken not to contaminate new work, adjacent equipment, or personnel with the debris.

1.11.9.2.4
All debris shall be removed from site daily and disposed of unless authorized in writing by the Lockheed Martin Construction Engineer.  In no way shall such stock piles during the operation present a hazard to person or property or restrict plant operations.

1.11.9.3
Deck Inspection
1.11.9.3.1
When any area of the decking is exposed, the Lockheed Martin Construction Engineer shall be notified by the Contractor to inspect the same before any new material is placed.

1.11.9.3.2
The Contractor shall inspect the roof deck, roof drainage, eaves, base flashing locations, expansion joints, wood nailers, pipes, and all penetrations extending through the roof, before starting the roof system installation and inform the Lockheed Martin Construction Engineer in writing of all unsatisfactory conditions.

1.11.9.3.2.1
The Contractor shall check for a smooth and uniform level deck free of deterioration to insure proper attachment of the insulation.

1.11.9.3.2.2
If no discrepancies are reported to the Lockheed Martin Construction Engineer, the Contractor accepts the deck as suitable to receive his work procedures, equipment, and material.

1.11.9.3.3
Preparation: The surfaces on which roofing and flashings are to be applied shall be free from ice, frost, moisture, dirt, projections and foreign materials, and shall be smooth and firm.  Rigid insulation shall be securely fastened to the roof deck.  Vents and other items penetrating the roof shall be secured in position and prepared for flashing.  Cant strips shall be in place, set in a solid coat of roofing cement on top of insulation.

1.11.9.3.4
Provide for removal and replacement of 200 feet of 2"x6" pressure treated wood nailer as necessary.  Attach new nailer like existing or as directed by the Lockheed Martin Construction Engineer.

1.11.9.4
Base Sheet Application
1.11.9.4.1
Install 1 layer of base sheet in shingle fashion, starting in valley up roof to ridge.  Attach vapor barrier in a solid mopping of steep asphalt.  Turn vapor barrier up on vertical surfaces.  Lap sides a minimum of 4" and ends a minimum of 6".

1.11.9.5
Insulation Installation
1.11.9.5.1
Install insulation in a solid mopping of steep asphalt (25 lb/sq) with staggered joints.  Bowed boards will be rejected.  Use only undamaged boards, except where damaged ones can be trimmed to fit at irregular areas.  Board contact and attachment will be spot checked by lifting boards.

1.11.9.6
Asphalt
1.11.9.6.1
Heat asphalt to a uniform temperature throughout kettle.  Type IV asphalt to be utilized throughout the entire system.  Maximum allowable temperature in kettle is 500 degrees F.  Kettles exceeding the maximum allowable temperature for any period of time must be emptied and the asphalt removed from the job site at Contractor's expense.

1.11.9.6.2
The minimum temperature at time and point of application is 350 degrees F.  Where the minimum application temperature cannot be maintained at the felt laying, do not apply roofing.  Roofing installed with asphalt below the minimum allowable temperature shall be removed from the job site at the Contractor's expense.

1.11.9.7
Applying Felts
1.11.9.7.1
Place roofing felts so that they are at a right angle to deck slope, beginning at low point of deck and also so that they are parallel to the long dimension of the roof area.  The dimensions of a roof are from edge to edge of any continuous expanse of roof deck.

1.11.9.7.2
Apply Irex PR ply sheet in a solid mopping of steep asphalt immediately following insulation application as a continuous operation.  Lay all felts flat and "broom" them in with brooms or squeegees as wide as the felts, to insure complete bonding with the asphalt.  The asphalt must run out from the low edge of the felt (3" minimum).  At no point shall felt contact felt.  Lap sides and ends 3".

1.11.9.7.3
After complete installation of the Irex PR ply sheet, install Veral top sheet in a solid mopping of steep asphalt, lapping sides and ends 3" minimum.

1.11.9.7.4
Do not permit felt to "fish mouth", wrinkle, or buckle.  Shingle and interlock the ends of the felt into each other.

1.11.9.7.5
Interply moppings of asphalt shall be at the rate of 25 lbs. per 100 square feet per ply.

1.11.9.7.6
Carry each layer of felt to top of cant strip.

1.11.9.7.7
Install water cutoffs at the end of each day's work.  Remove cutoffs prior to resuming work.

1.11.9.7.8
The base sheet, insulation and ply sheet shall be installed in its entirety each day.  After installation of this system on a particular roof area (such as peak to peak), the Veral top sheet shall be installed, staggering laps and ends between ply sheet and top sheet.

1.11.9.8
Felt Flashing Application
1.11.9.8.1
Install Irex PR base flashing at intersections of roof with vertical surfaces and roof penetrations.  Install immediately after placing top roofing ply.

1.11.9.8.2
Prime metal cladding (on Veral) with PA-1125 asphalt primer.  Torch apply or hot mop base flashing extending 2" out from toe of cant, up cant and face of wall for distance shown on drawings.  Lap ends 3".

1.11.9.8.3
Torch apply or hot mop Veral cap flashing the same as base flashing, except that it shall extend 3" beyond edge of base flashing.  Lap ends 3".

1.11.9.8.4
Secure the base flashing at top with large head fasteners 6" O.C. sized as indicated on drawings.

1.11.9.8.5
Refer to sheet metal details on the drawings for counterflashings, pitch pockets, and roof penetration flashings.

1.11.9.9
Sheet Metal
1.11.9.9.1
Examine the roof deck surfaces designated to receive work described in this Section for conditions adversely affecting the finished work.

1.11.9.9.2
Install work in accordance with approved shop drawings and industry standards.  Sheet metal items shall be true to line, without buckling, creasing, warping or binding in finished surfaces.

1.11.9.9.3
Perform field joining of lengths as specified for shop fabrication of sheet metal items.

1.11.9.9.4
Isolate dissimilar metals to prevent electrolysis.  Separate using 10 mil self-adhesive polyethylene tape.

1.11.9.9.5
Secure sheet metal items using continuous cleats, clips and blind fasteners as indicated.  No exposed face fastening shall be performed.  Install the sheet metal items in 10'-0" lengths where possible.

1.11.9.9.6
Pitch Pockets:  Install at roof penetrations as noted.  Pitch pocket shall be at least 3" larger on each side than the penetration, 3" high with flanges extending 4" minimum onto roof surface.  Fill pocket with plastic cement.  Flash onto roof similar to system described in 1.11.9.8 and as shown on the drawings.  Prime metal with a PA-1125 asphalt primer.

1.11.9.9.7
Roof Vent Flashing:  Where detailed, provide one piece lead flashing extending 7" onto roof each direction for pipe penetrating roof membrane.  Lap sleeve 2" inside pipe.  Extend the flashing over roof surface, with flashing system similar to that described in 1.11.9.8 and as shown on the drawings.

1.11.9.9.8
Fascia Flashing:  Fascia flashing shall be provided for roof edges.  Sheet shall be fabricated without longitudinal joints.  Provision for expansion shall be provided at the joints.  Joints shall have a concealed clip soldered or welded near one end of each sheet to hold the adjoining sheet in a lapped position.  The clip shall be continuous and shall be the full depth of the fascia less 1 inch each at the top and bottom and shall be hooked 3/4" over an edge strip.  The lower hooked edge shall be bent outward at an angle of 30 degrees.  The edge strip shall be in continuous 12 ft. lengths, 0.063" thick aluminum with butt joints spaced approximately 1/4 inch apart.   The strip shall be fastened to the supporting construction with screws 12 inches on centers.  The strip for fascia anchorage shall be installed to form a drip edge and to allow the flashing to be hooked over the lower edge at least 3/4 inch.  The strip shall be of sufficient width to provide adequate bearing area to insure a rigid installation.  Roof flange of the fascia shall extend out on the roof not less than 4 inches, and shall be set in plastic bituminous cement over the roofing felt. Roof flange shall be nailed not greater than 3 inches on centers located within 1 inch of the outer edge of the flange.

1.11.9.9.9
Roof Drain Flashing:  Provide a 30"x30" sheet of lead flashing at roof drains.  Lock flashing into drain clamps.  Flash with one layer of Irex PR and one layer of Veral as shown on the drawings.

1.11.10
Special Conditions
1.11.10.1
Cleanliness
1.11.10.1.1
Asphalt drippage into building or down exterior walls is not permitted.  Prevention of asphalt drippage is the Contractor's responsibility.

1.11.10.1.2
Where fascias, or metal flashings are not installed immediately, the Contractor shall make temporary waterproof closure provisions at his expense.

1.11.10.1.3
Test cuts (and patching) are not required as a part of this contract.  However, the Lockheed Martin Construction Engineer retains the right to take test cuts at Lockheed Martin's expense at any time during the progress of the job.

1.11.10.1.4
See Lockheed Martin Construction Engineer (reference Special Conditions - Unit II of this specification) for bulk bitumen tanker parking, roofing material storage, Contractor Private Owned Vehicle parking and gate to be used by Contractor's forces for ingress and egress to project.

1.11.10.2
Temporary Roofing
1.11.10.2.1
Where inclement weather impedes the roof system progress, an approved type of temporary system shall be utilized.

1.11.10.2.2
Place a base sheet as called for on the drawings.  Place one ply of Irex PR ply sheet over the area in a solid mopping of steep asphalt at the maximum rate of 25 lbs./sq.  The temporary roof membrane shall overlap onto adjacent areas 2'-0" minimum in all directions.  When conditions improve, remove temporary tie-in at perimeter of temporary roof and install insulation and roofing plies only after verifying that the insulation is dry (a reading of less than 10% on the moisture meter).

1.11.11
Guaranty


The Contractor shall furnish a written manufacturer's guaranty that the entire roof and flashing construction will be free of leaks for a period of 10 years after date of acceptance of work.  Guaranty shall indicate beginning and ending dates starting from date of acceptance.  In event leaks occur during the guaranty period and the manufacturer is so notified, the manufacturer shall repair roofing and flashing so that no leakage occurs.  Also during guaranty period, "fish mouths", blisters, and felt separations which could lead to leaks shall be repaired if, in the opinion of the Lockheed Martin Construction Engineer, repairs would not be a detriment to roof.  Emergency repairs performed by others shall not void guaranty.  Manufacturer shall make an annual inspection of the roof for the purpose of determining deficiencies in need of correction.

1.11.12
Submittals

For submittals see Section 6.0 of this specification.

STD SPEC
1.11M - 10

