DIVISION 5

METALS

SECTION 05500

METAL FABRICATIONS


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC):



AISC S335(1989)
Structural Steel Buildings Allowable Stress 







Design and Plastic Design


1.1.2  AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI):



ANSI A10.3(1991)
Powder-Actuated Fastening Systems - Safety 







Requirements



ANSI A14.3(1992)
Fixed Ladders



ANSI B18.2.1(1981; R 1992)







Square and Hex Bolts and Screws Inch Series



ANSI B18.5.2.1M(1981; R 1993)







Metric Round Head Short Square Neck Bolts



ANSI B18.22.1(1965; R 1990)







Plain Washers


1.1.3  AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME):



ASME/ANSI B18.2.2(1987; R 1993)







Square and Hex Nuts (Inch Series)



ANSI/ASME B18.5.2.2M(1982; R 1993)







Metric Round Head Square Neck Bolts


1.1.4  AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM):



STM A 36/A 36M(1994)
Carbon Structural Steel



STM A 48(1994; Rev. A)
Gray Iron Castings



STM A 53(1993; Rev. A)
Pipe, Steel, Black and Hot-Dipped, Zinc-








Coated Welded and Seamless



ASTM A 123(1989; Rev. A)
Zinc (Hot-Dip Galvanized) Coatings 








on Iron and Steel Products



ASTM A 153(1982; R 1987)
Zinc Coating (Hot-Dip) on Iron and 








Steel Hardware



ASTM A 500(1993)
Cold-Formed Welded and Seamless Carbon Steel 





Structural Tubing in Rounds and Shapes



ASTM A 501(1993)
Hot-Formed Welded and Seamless Carbon Steel 







Structural Tubing



ASTM A 525(1993)
Steel Sheet, Zinc-Coated (Galvanized) by the 







Hot-Dip Process



ASTM A 687(1993)
High-Strength Nonheaded Steel Bolts and Studs



ASTM B 26/B 26M(1992; Rev. A)
Aluminum-Alloy Sand Castings



ASTM B 108(1994)
Aluminum-Alloy Permanent Mold Castings



ASTM B 209(1993)
Aluminum and Aluminum-Alloy Sheet and Plate



ASTM B 221(1993)
Aluminum and Aluminum-Alloy Extruded Bars, 







Rods, Wire, Shapes, and Tubes



ASTM F 1267(1991)
Metal, Expanded, Steel


1.1.5  AMERICAN WELDING SOCIETY, INC. (AWS):



AWS D1.1(1994)

Structural Welding Code Steel


1.1.6  COMMERCIAL ITEM DESCRIPTIONS (CID):



CID A-A-1924

Shield, Expansion (Self Drilling Tubular 







Expansion Shell)


1.1.7  FEDERAL SPECIFICATIONS (FS):



FS TT-V-51(Rev. F)


Varnish:  Asphalt



FS FF-W-84(Rev. A; Am. 4)
Washers, Lock (Spring)



FS FF-S-85(Rev. C; Am. 1)
Screw, Cap, Slotted and Hexagon Head



FS FF-S-92(Rev. B; Am. 1) 
crew, Machine: Slotted, Cross-








Recessed or Hexagon Head



FS FF-S-111(Rev. D; Am. 1)
Screw, Wood



FS FF-P-395(Rev. C; Am. 1)
Pin, Drive Guided and Pin Drive, 








Powder Actuated (Fasteners for 








Powder Actuated and Hand Actuated 








Fastening Tools)



FS TT-P-645(Rev. B)
Primer, Paint, Zinc-Molybdate, Alkyd Type



FS TT-P-664(Rev. D)
Primer Coating, Alkyd, Corrosion-Inhibiting, 





Lead and Chromate Free, VOC-Compliant



FS GGG-D-777(Rev. B)
Driver, Projectile Unit, Powder Actuated 






(High Velocity) (Above Water Only); Pin, 






Drive, Powder Actuated; and Cartridge, 







Powder Actuated Tool


1.1.8  JAPANESE ARCHITECTURAL STANDARD SPECIFICATIONS (JASS):



JASS 6
(1988) Steelwork


1.1.9  JAPANESE INDUSTRIAL STANDARDS (JIS):



JIS A 4709-93
Screens for Aluminum Sliding Windows



JIS B 1123-96
Hexagon Head Tapping Screws



JIS B 1180-94
Hexagon Head Bolts and Hexagon Head Screws



JIS B 1181-93
Hexagon Nuts and Hexagon Thin Nuts



JIS B 1256-78
Plain Washers



JIS G 3101-95
Rolled Steel for General Structure



JIS G 3351-87
Expanded Metals



JIS G 3444-94
Carbon Steel Tubes for General Structural Purposes



JIS G 3466-88
Carbon Steel Square Pipes for General Structural 






Purposes



JIS G 5501-95
Gray Iron Castings



JIS H 4000-88
Aluminum and Aluminum Alloy Sheets and Plates, 






Strips and Coiled Sheets



JIS H 4100-90
Aluminum and Aluminum Alloy Extruded Shapes



JIS H 5202-92
Aluminum Alloy Castings



JIS H 8641-82
Zinc Hot Dip Galvanizings



JIS K 3151-96
Phosphatizing Compounds under Painting



JIS K 5516-92
Ready Mixed Paint (Synthetic Resin Type)



JIS K 5627-95
Zinc Chromate Anticorrosive Paint



JIS K 5633-95
Etching Primer


1.1.10  MILITARY SPECIFICATIONS (MIL):



MIL-C-18480(Rev. B)

Coating Compound, Bituminous, Solvent, 








Coal-Tar Base



MIL-P-21035(Rev. B)

Paint, High Zinc Dust Content, 








Galvanizing Repair (Metric)


1.1.11  MILITARY STANDARDS (MIL-STD):



MIL-STD-889(Rev. B)

Dissimilar Metals


1.1.12  NATIONAL FIRE PROTECTION ASSOCIATION (NFPA):



NFPA 101(1994)

Code for Safety to Life from Fire in Buildings 







and Structures



NFPA 211(1992)

Chimneys, Fireplaces, Vents, and Solid Fuel 







Burning Appliances


1.1.13  STEEL STRUCTURES PAINTING COUNCIL (SSPC):



SSPC SP 3(1989)
Power Tool Cleaning



SSPC SP 6(1991)
Commercial Blast Cleaning


1.1.14  UNDERWRITERS LABORATORIES INC. (UL):



UL GOED(1990)
Gas and Oil Equipment Directory



UL 103(1994)
Chimneys, Factory-Built, Residential Type and 






Building Heating Appliances



UL 441(1994)
Gas Vents


1.2  SUBMITTALS:  Submit the following in accordance with Section 01330, "Submittal Procedures."


1.2.1  SD-04, Drawings:



a.  Access doors and access panels



b.  Cover plates and frames



c.  Expansion joint covers



d.  Floor gratings



e.  Guard posts



f.  Handrails



g.  Ladders



j.  Steel stairs



k.  Structural steel door frames



l.  Frames and covers for pits and trenches m.  Vault vents



n.  Wheel guards



o.  Window guards



p.  Ladder, ships



q.  [Chimneys] [vents] [and] [smokestacks or metal chimneys] 

Submit along with catalog cuts, templates, and erection and installation details, indicating thickness, type, grade, class of metal, and dimensions. Show construction details, reinforcement, anchorage, and installation with relation to the building construction.


1.2.2  SD-13, Certificates:



a.  Carbon steel



b.  Steel pipe



c.  Structural tubing



d.  Cast iron gratings



e.  Floor gratings



f.  [Chimneys] [vents] [and] [smokestacks or metal chimneys]


1.2.3  SD-14, Samples:  May be installed in the work, provided each sample is clearly identified and its location recorded.



a.  Aluminum finishes



b.  Anchors and fasteners



c.  Letters



d.  Safety nosings


1.3  QUALIFICATION OF WELDERS:  In accordance with [JASS 6, Subparagraph 5.4] [; or AWS D1.1] using procedures, materials, and equipment of the type required for the work.


1.4  DELIVERY AND STORAGE:  Protect from corrosion, deformation, and other types of damage.  Store items in an enclosed area free from contact with soil and weather. Contractor shall replace and remove damaged items with new items.

PART 2 - PRODUCTS


2.1  MATERIALS:  Products shall conform to the respective reference specifications and standards and to the requirements specified herein.


2.1.1  Steel and Iron:  If not specified otherwise, use standard mill finished structural steel shapes or bar iron in compliance with [JASS 6.]  [AISC S335.]


2.1.2  Structural Carbon Steel:  JIS G 3101, Class SS [41.]  [_____.]  [ASTM A 36/A 36M.]


2.1.3  Steel Pipe:  JIS G 3444.


2.1.4  Steel Square Pipe:  JIS G 3466.


2.1.5  [Structural Tubing:  ASTM A 500 or ASTM A 501.]


2.1.6  [Steel Pipe:  ASTM A 53, type E or S, Grade B.]


2.1.7  Fittings for Steel Pipe:  Standard malleable iron fittings.


2.1.8  Cast Iron Gratings:  Gray cast iron conforming to JIS G 5501, Class [3] [_____].  [ASTM A 48, Class 40.]


2.1.9  Expanded Metal:  JIS G 3351, Class XG.  [XS.]  [ASTM F 1267, Type II.  Class I or Class II.]


2.1.10  Anchors and Fasteners:  Where exposed, shall be of the same material, color, and finish as the metal to which applied.


2.1.10.1  Expansion Shields:[_____].  [CID A-A-1924, of group, type, class, and style best suited for the purpose.]  Provide shields recessed not less than 6 cm into concrete or masonry [,unless indicated otherwise].


2.1.10.2  [Lag Screws and Bolts:  [JIS B 1123] [ANSI B18.2.1], type and grade best suited for the purpose.


2.1.10.3  Bolts, Nuts, and Washers:  JIS B 1180, JIS B 1181, and JIS B 1256, respectively.]


2.1.10.4  [Lag Screws and Bolts:  ANSI B18.2.1, type and grade best suited for the purpose.


2.1.10.5  Toggle Bolts:  ANSI B18.2.1, ANSI B18.5.2.1M and ANSI/ASME B18.5.2.2M.]


2.1.10.6  [Bolts, Nuts, Studs and Rivets:  ASME/ANSI B18.2.2 and ASTM A 687.]


2.1.10.7  [Powder Driven Fasteners:  FS FF-P-395 or FS GGG-D-777.  Use when permitted by ANSI A10.3.  Follow safety provisions of ANSI A10.3.]


2.1.10.8  Screw:  FS FF-S-85, FS FF-S-92, and FS FF-S-111.


2.1.10.9  Lock Washers:  Circular washers shall conform to ANSI B18.22.1.  Beveled washers for American Standard beams and channels shall be square or rectangular, taper in thickness, and be smooth.  Lock washers shall conform to FS FF-W-84.


2.1.11  Aluminum Alloy Products:  Shall conform to [JIS H 4000] [ASTM B 209] for sheet plate, [JIS H 4100].  [ASTM B 221] for extrusions, and JIS H 5202 [ASTM B 26/B 26M or ASTM B 108] for casting.


2.2  DISSIMILAR MATERIALS:  Where dissimilar metals as defined by MIL-STD-889 are in contact, or where aluminum is in contact with concrete, mortar, masonry, wood, or absorptive materials subject to wetting, protect the surfaces with a coat of bituminous paint, [a coat of varnish conforming to FS TT-V-51] or a coat of zinc chromate primer conforming to JIS K 5627 [FS TT-P-645 or FS TT-P-664] to prevent galvanic or corrosive action.


2.3   FABRICATION:  By mechanics skilled in the trade and in accordance with the manufacturer's directions.  Metalwork shall be well formed to shape and size, with sharp lines and angles and true curves.  All work shall be fabricated to allow for expansion and contraction of materials.  Provide welding and bracing of adequate strength and durability, with tight, flush joints, dressed smooth and clean.


2.3.1  Measurements:  Before fabrication, take necessary field measurements and verify all measurements.


2.3.2  Metal Surfaces:  Shall be clean and free from mill scale, flake rust and rust pitting; well formed and finished to shape and size, with sharp lines, angles, and smooth surfaces.  Shearing and punching shall leave clean true lines and surfaces. Weld or rivet permanent connections.  Weld and rivets shall be used and finished flush and smooth on surfaces that will be exposed after installation.  Do not use screws or bolts where they can be avoided; when used, heads shall be countersunk, screwed up tight and threads nicked to prevent loosening.


2.3.3  Construction:  Thickness of metal and details of assembly and supports shall give ample strength and stiffness for the minimum loads specified or indicated. Joints exposed to weather shall be formed to exclude water.


2.3.4  Fastening:  Provide the necessary rabbets, lugs, and brackets so that the work can be assembled in a neat and substantial manner.  Holes for bolts and screws shall be drilled.  Joints exposed to the weather shall be formed to exclude water.  Conceal fastenings where possible.


2.3.5  Shop Fabrication:  Fabrication and assembly shall be done in the shop to the greatest extent possible.


2.4  MISCELLANEOUS ITEMS:


2.4.1  Access Doors and Access Panels:  Shall be flush type.  Fabricate frames for access doors of not thinner (lighter) than 1.6 mm (14-gauge) with welded joints and anchorage for securing into construction.  Provide access doors with a minimum of 35 by 50 cm (14 by 20 inches) and of not thinner than 2 mm steel, with stiffened edges and welded attachments.  Provide access doors hinged to frame and with a flush-face, turn-screw-operated latch.  [Install a removable access panel not less than 30 by 30 cm (12 by 12 inches) directly below each valve, flow indicator, damper, or air splitter that is located above the ceiling, other than an acoustical ceiling, and that would otherwise not be accessible.]  [Provide exposed metal surface with a baked enamel finish.] [Provide exposed metal surfaces with a shop applied prime coat.]  [Access panels for suspended plaster ceilings and plastered walls are specified in Section 09200, "Lathing."]


2.4.2  [Chimneys] [Vents] [and] [Smokestacks or Metal Chimneys]:  Designed and constructed to safely convey all flue gases to the outside atmosphere.  Provide all parts and accessories designed for firm attachment in a manner to ensure strength, rigidity, and durability.  [Provide chimney connectors formed of not thinner than one-mm zinc-coated steel sheets between chimneys and appliances and between chimneys and heating plants.] The size of the [chimney and chimney-connector] [vent] [or] [smokestack], the necessary foundation structure, anchoring and guying shall be as indicated.  Fire stops, thimbles, and support assemblies shall conform to NFPA 211, UL GOED, UL 103, and UL 441, as applicable.


2.4.2.1  [Chimneys] [Vents]:  Shall be factory built, conforming to the requirements of [UL 103] [UL 441] and installed in accordance with NFPA 211.  The listing in UL GOED will be acceptable evidence that the [chimneys] [vents] conform.  In lieu of such listing, the Contractor may submit a written certificate from any nationally recognized testing agency, that the [chimneys] [vents] have been tested in accordance with methods of testing of the Underwriters Laboratories, Inc., and conform to [UL 103] [UL 441].  Provide the inside diameter as indicated, and the weather hood or roof housing to be a weathertight installation.  [Gas vents shall be labeled as required by NFPA 211.]


2.4.2.2  Smokestacks or Metal Chimneys:  Design for low and medium-heat appliances conforming to NFPA 211. Design and construct stacks to withstand a wind pressure of 150 kg (30 pounds) per square meter (per square foot) of surface based on 67 percent of the projected area.  Provide cleanout opening with a tight-fitting, hinged, cast iron door and frame at the base of each stack.  [Provide a top band on stacks for attachment of painters' rigging.]



a.  Prefabricated Lined Stacks:  Sectional type conforming to the applicable requirements of Underwriters Laboratories, Inc., for materials, heat tolerances, dimensions, and linings.  The listing of chimneys in UL GOED will be acceptable evidence that the stacks meet the requirements.  In lieu of such listing, the Contractor may submit a written certificate from any nationally recognized testing agency that the stacks have been tested in accordance with methods of testing of the Underwriters Laboratories, Inc., and conform to NFPA 211.  Provide sections to be joined with acid-resisting high-temperature cement and steel draw bands.  Provide roof housing, rain cap, downdraft diverter, and other accessories required.



b.  Unlined Stacks:  Constructed of black-steel plates not less than 4.7 mm (3/16 inch) thick conforming to JIS G 3101, Class SS41. Weld seams and joints.  Provide an angle flange for connection to the boiler, other equipment, and stack support.  Provide means to prevent accumulation of water in the smokestack.



c.  Cleanout Doors:  Provide [galvanized] [cast iron], complete with frames, and unless otherwise indicated, sized to match flues. Provide the frames with a continuous flange and anchors for securing into masonry.  Provide doors hinged as standard with the manufacturer and fastening devices to hold the door in the closed position.


2.4.3  Circular Stairway:  Shall be standard open riser design in steel, 1.8 meters (6 feet) in outside diameter with 12 treads to the circle.


2.4.3.1  Center Pole:  Constructed of not less than 9-cm (3 1/2-inch) outside diameter circular cold drawn seamless tube, in one continuous length, with cap at top and base plate having countersunk machine screws and expansion shields for fastening to concrete floor slab.


2.4.3.2  Tread and Platforms:  Constructed of steel grating with abrasive nosing.


2.4.3.3  Rail Standards:  Constructed of 2-cm (3/4-inch) square steel bar stock.  Bolt one standard rail to the outer edge of each riser.


2.4.3.4  Railings:  Provided of standard weight steel pipe.  Provide handrail on stairs with single
2.5-cm (one-inch) pipe with clevis type attachment to each standard.  Rail at platform to be a double line of 3.2-cm (1 1/4-inch) pipe, with fittings for attachment to center post and floor.


2.4.4  Control-Joint Covers:  Provide 5-cm (2-inch) wide aluminum covers, 6 mm (1/4 inch) thick, with beveled edges to be located on wall surfaces of concrete, masonry and tile work.  Provide covers over control-joints and fasten on one side only with fasteners spaced to provide positive contact with wall surfaces on both sides of joint throughout the entire length of cover.


2.4.5  Corner Guards and Column Wainscots:  [105 cm (3 foot - 6 inches)] [_____] height beginning [at] [and above] the floor.

2.4.5.1  Corner Guards:  When constructing corner guards for masonry columns and furred masonry walls, and concrete columns, provide 10- by 10- by 6-mm (3 1/2- by 3 1/2-by 1/4-inch) structural steel angles unless otherwise shown.  Anchors for solid masonry shall project at 45 degrees to flanges and for furred columns shaped to lay horizontal to face of column.


2.4.6  Corner Guards and Shields:  Jambs and sills of openings and edges of platforms shall be steel shapes and plates anchored in masonry or concrete with welded steel straps or end-weld stud anchors.  Form corner guards for use with [ceramic-tile] [_____] finish on walls, of 0.6-mm (0.025-inch) thick corrosion-resisting steel with [polished] [satin] finish.  Extend corner guards 1.5 m (5 feet) above the top of cove base or to the top of the wainscot, whichever is less, and anchor with adjustable anchors of 16-gauge expanded metal.


2.4.7  Cover Plates and Frames:  Fabricate cover plates of [galvanized] [shop painted] 6-mm (1/4-inch) thick rolled steel to weight not less than 31 kg (70 pounds) nor more than 45 kg (100 pounds) each having smooth dull edges with a selected raised pattern nonslip top surface.  Reinforce to sustain a live load of [_____] kg per square meter.  Flush type, U-shaped bar steel, lifting handles [holes [_____] cm in diameter] centered not more than 7.5 cm (3 inches) from the edge shall be provided in the ends of each plate.  Provide holes and openings with 12 mm (1/2 inch) clearance as necessary for pipes and equipment.  Support cover plates on structural steel angle frames anchored in place securely [as shown] with 25-mm (one-inch) by 5-mm (3/16-inch) by 30-cm (12-inch) bars bent at one end and welded to the frames 60 cm (2 feet) on centers.  Butt-joint frames tightly in straight runs, miter at corners, and install level and in true alignment.  Weld all connections and grind top surface smooth.  Provide bar stops 6 mm (1/4 inch) thick by 25 mm (one inch) wide, welded or riveted every 15 cm (6 inches) on the frames for the cover plates.  Provide 3 mm (1/8 inch) clearance between cover plates and bar stops.


2.4.8  Dirt Control Foot Grating Provide grating as indicated to be [_____] wide by [_____] long and constructed of a 10.5-cm (4 1/8-inch) high frame of extruded aluminum with corners mitered and adjustable concrete anchor bolts.


2.4.8.1  Frame:  Provide with 4-cm (1 5/8-inch) high tread rails and locking cross bar of extruded aluminum.


2.4.8.2  Tread Rails:  Provide black vinyl treads with a pyramid pattern for non-slip surface designed to shed water and dirt into an aluminum catch basin beneath.


2.4.8.3  Cross Supports:  Extruded aluminum 6 cm (2 7/16 inches) deep by 4.5 cm (1 3/4 inches) wide to be provided under tread rails at a maximum of 60 cm (2 feet) on center and anchored at both ends by a one-cm (3/8-inch) by 15-cm (6-inch) aluminum stud embedded 7.5 cm (3 inches) into concrete.


2.4.8.4  Gratings:  Provide four sections of gratings of not more than 2.7 square meters (30 square feet) each.


2.4.8.5  Catch Basin:  Provide under the entire foot grating a heavy duty aluminum catch basin with a central drain.


2.4.9  Expansion Joint Covers:  Provide for floors, ceilings, and other locations where indicated, the standard products of a manufacturer regularly engaged in the manufacture of such products.  Provide floor assemblies furnished in aluminum alloy, mill finished.  Ceiling assemblies are aluminum alloy with clear anodized finish.  Give all surfaces in contact with concrete, plaster, or masonry one shop coat of zinc-chromate primer at the factory.  Protect all anodized surfaces with manufacturer's standard protective coverings.  Provide floor covers with suitable vinyl strips as standard with the manufacturer. Install in accordance with approved shop drawings.


2.4.10  Extruded Floor Mat Frames:  Recess frames for rubber or coco mats shall be of extruded aluminum, in sizes shown.  All corners shall be mitered at 45-degree angles to assure accurate fitting.  Determine depth of recess by the mat thickness.  Anchor frames in concrete with anchor pins or bolts.


2.4.11  Outside Stairs:  Shall conform to NFPA 101; fabricate of steel shapes with treads, platforms, and railings as specified herein for steel stairs, and provide complete with required fastenings and accessories.  [Galvanize] [Shop paint] outside stairs and accessories.


2.4.12  Floor Expansion Joints:  Provide an assembly including galvanized steel angles anchored into the floor slabs on each side of the joint; an extruded aluminum frame fastened to the angles, with a 1.5-mm (1/16-inch) thick strip of vinyl between, and a flexible vinyl waterstop spanning across the joint; and a heavy extruded aluminum cover plate not less than 10 mm (3/8 inch) thick, fastened at one side with stainless steel screws, and a continuous flexible filler strip at the other edge of the cover plate.


2.4.13  Floor Gratings:  Prefabricated of steel, JIS G 3101, Class SS41.  [Floor gratings shall be galvanized.]


2.4.13.1  Design:  Floor gratings to support a live load of [_____] kg per square meter for the spans indicated.  The deflection shall not be greater than 3 mm (0.1 inch), except that an increase of 0.7 mm (0.03 inch) will be permitted for each 15-cm (6-inch) increase in span length for spans greater than 60 cm (2 feet).


2.4.13.2  Fastening Methods:  All gratings shall be [attached to structural members with welded-on anchors] [anchored to structural members with bolts, toggle bolts, or expansion shields and bolts].


2.4.14  Frames and Covers for Pits and Trenches:  Shall be structural steel shapes and plates, with steel straps welded to frame for anchoring to concrete.  Weld all corners and frames.  Frame construction so that tops of frames and coverplate will finish flush with floor.  Provide cover checkered steel floor plate as specified.  [Provide holes for removal tools] [Provide flush drop handles for removal formed from 6-mm (1/4-inch) round stock where indicated].  Remove sharp edges and burrs from cover plates and exposed edges of frames.  Reinforce covers with structural steel channels where clear spans exceed 60 cm (25 inches). Reinforcing channels to be 60 cm (25 inches) on centers as required. Frames, covers, and reinforcing are [hot-dip galvanized] [and] [shop painted].


2.4.15  Gastight Manhole Cover and Frame:  Provide a heavy duty type made of ductile cast-iron with bolted lid, machined bearing surfaces and gasket grooves, continuous neoprene gasket, counter sunk bronze hex head cap screws, and concealed watertight pickholes.  Provide frame with a 76-cm (30-inch) diameter clear opening. Frame and cover together to weigh not less than 240 kg (530 pounds).


2.4.16  Guards for Stone Facing:  Provide legs 15 cm (6 inches) wide by 6 mm (1/4 inch) thick unless otherwise shown.  Provide anchorage with 12 mm (1/2 inch) expansion bolts, 9 cm (3 1/2 inches) long in both legs, set near top and bottom and at not more than 45-cm (18-inch) intervals.  Provide bolts staggered approximately 7.5 cm (3 inches).


2.4.17  Guard Posts:  Provide 10-cm (4-inch) [galvanized] [prime coated] standard weight steel pipe as specified in JIS G 3444.  Anchor posts in concrete [as indicated] and fill solidly with minimum 180 kg per square meter (2500 psi) concrete conforming to Section 03300, "Cast-in-Place Concrete."


2.4.18  Handrails and Metal Rails:


2.4.18.1  Steel Rails, Including Carbon Steel Inserts:  Steel rails, including inserts in concrete, shall be [steel pipe conforming to JIS G 3444.]  Steel rails shall be [38 mm (1 1/2 inch)] [50 mm (2 inches)] nominal size.  [Steel railings shall be hot-dip galvanized] [and] [shop painted].



a.  Fabrication:  Jointing of posts, rail, and corners shall be by one of the following methods:




(1)  Flush-type rail fittings of commercial standard, welded and ground smooth with railing splice locks secured with 10-mm (3/8-inch) hexagonal-recessed-head setscrews.




(2)  Mitered and welded joints made by fitting post to top rail and intermediate rail to post, mitering corners, groove welding joints, and grinding smooth.  Railing splices shall be butted and reinforced by a tight fitting interior sleeve not less than 15 cm (6 inches) long.




(3)  Railings may be bent at corners in lieu of jointing, provided bends are made in suitable jigs and that the pipe is not crushed.



b.  Installation:  Shall be [in pipe sleeves embedded in concrete and filled with molten lead or quick setting anchoring with anchorage covered with standard pipe collar pinned to post.]  [by means of pipe sleeves secured to [wood with screws.] [masonry with expansion shields and bolts or toggle bolts.]]  [by means of base plates bolted to stringers or structural steel frame work.]  Rail ends shall be secured by steel pipe flanges [anchored by expansion shields and bolts.]  [through-bolted to a back plate or by 6-mm lag bolts to studs or solid backing.]



c.  Removable Sections:  Shall be as indicated.


2.4.18.2  Aluminum Railings:  Shall consist of [38-mm (1 1/2-inch)] [50-mm (2-inch)] nominal pipe.  Railings shall be [mill finish] [anodized] aluminum pipe [[_____] color].



a.  Fabrication:  Jointing shall be one of the following methods:




(1)  Flush-type rail fittings, welded and ground smooth with splice locks secured with 10-mm (3/8-inch) cadmium plated plain cup point or reverse knurled cup pointed hexagonal recessed head setscrews.




(2)  Mitered and welded joints made by fitting post to top rail, intermediate rail to post, mitering corners, groove welding joints and grinding smooth.  Railing splices, where allowed, shall be butted and reinforced by a tight fitting dowel or sleeve not less than 15 cm (6 inches) in length.  Dowel or sleeve shall be tack welded or epoxy cemented to one side of the splice.




(3)  Railings shall be assembled using slip-on type aluminum-magnesium alloy fittings for joints.  Fittings shall be fastened to pipe by means of 10-mm (3/8-inch) cadmium plated plain cup point or reverse knurled cup point hexagonal recessed head setscrews.  Assembled railings shall have fittings only at vertical supports or at rail terminations attached to walls.  Expansion joints, where indicated, will be at the midpoint of panels and will have a setscrew in only one side of the slip-on sleeve.



b.  Installation:  Shall be affixed to base structure by means of [flanges anchored to concrete or other existing masonry by expansion shields] [base plates or flanges bolted to stringers or structural steel framework] [flanges through-bolted to a backing plate on other side of a wall] [flanges lag bolted to studs or other structural timbers].  Bolts used to anchor aluminum alloy flanges shall be corrosion resisting steel of a size appropriate to the standard product of the manufacturer.  Where aluminum or alloy fittings or extrusions are to be in contact with dissimilar metals or Portland cement concrete, the contact surface shall be given a heavy coating of bituminous paint [conforming to MIL-C-18480].



c.  Removable Railing Sections:  Shall be as indicated on the drawings. [Toeboards and brackets shall be provided where indicated, using properly designed flange castings as appropriate.]


2.4.19  Hangar Door Rails:  Anchor rails to slab as indicated.  Set rails to elevation within plus or minus 6 mm (1/4 inch) with variations from elevation at no greater rate than 3 mm (1/8 inch) in 6 m (20 feet).  Maintain the nominal design relationship between top guides and bottom rails without exception. Maintain center to center dimension of rails within plus or minus 3 mm with variation from nominal at no greater rate than 3 mm (1/8 inch) in 6 m (20 feet).  All rail joints shall be either welded and ground smooth or provided with splice plates as indicated.


2.4.20  Insect Screen:  Modified of JIS A 4709, aluminum or stainless steel, 18 by 18 mesh.


2.4.21  Ladders:  Fabricate vertical ladders conforming to ANSI A14.3 of 6-cm (2 1/2-inch) by one-cm (3/8-inch) steel flats for strings and 2-cm (3/4-inch) diameter steel rods for rungs.  Provide rungs of not less than 40 cm (16 inches) wide, spaced 30 cm (one foot) apart, plug welded or shouldered and headed into strings.  Install ladders so that the distance from the runs to the finished wall surface will not be less than 18 cm (7 inches).  Secure to the adjacent construction with heavy clip angles riveted or bolted to the string and secured to masonry or concrete with not less than two 1.2-cm (1/2-inch) diameter expansion bolts.  Install intermediate clip angles not over 1.2 m (48 inches) on centers.  Install brackets as required for securing of ladders welded or bolted to structural steel and built into the masonry or concrete.  In no case shall ends of ladders rest upon [finished roof] [or floor].


2.4.22  Ladder Cages:  Conform to ANSI A14.3 and fabricated of 50-mm (2-inch) by 6-mm(1/4-inch) horizontal bands and 38-mm (1 1/2-inch) by 5-mm (3/16-inch) vertical bars.  Fasten horizontal bands to the side rails of ladders or directly to the structure, building, or equipment.  Provide and fasten vertical bars on the inside of the horizontal bands.  Extend cages not less than 70 cm (27 inches) or more than 76 cm (30 inches) from the centerline of the rungs, excluding the flare at the bottom of the cage, and not less than 70 cm (27 inches) in width.  The inside of the cage shall be clear of projections.


2.4.23  [Ladder, Ships:  Fabricate strings and framing of steel plate or shapes.  Bolt, rivet or weld connections and anchor to supporting construction.  Provide treads with non-slip surface as specified for safety treads.  [Aluminum ladders may be provided, subject to approval of treads, materials, and shop drawings.  Requirements shown or specified for steel apply, except that all anchor items shall be zinc-coated steel.]  Entire assembly, including tread connections and methods of attachment shall support a live load of 90 kg (200 pounds) per tread.  Provide railings as specified for metal rails.


2.4.24  Letters:  [Cast aluminum conforming to [_____].  The exposed face of letters shall receive a polished satin anodized finish] [shall be finished medium dark bronze].  Threaded studs at least 6 mm (1/4 inch) in diameter, secured in quick-setting mortar, be used for concealed anchorage.  Projected letters 6 mm (1/4 inch) from the building line by stud spacer sleeves.  Letters, studs, and sleeves shall be of the same material.


2.4.25  Louvers:  Provide louvers and frames of the sizes and stormproof design [indicated]. When thickness (gauge) is not indicated, the minimum acceptable gauge of sheet steel shall be 18 gauge (1.2 mm) before forming and coating, or an equivalent strength of non-ferrous metal.  Provide blades folded or beaded at the edges, set at an angle that will exclude driving rains, and firmly secured to the frames by riveting or welding, whichever is standard with the manufacturer.  Provide mullions for louvers 1.2 m (4 feet) and more in width; not less than one mullion shall be provided for each 1.2-m (4-foot) width.  Provide flanges on the interior face of frames where air intakes and/or exhaust louvers are indicated to be connected with mechanically-operated dampers and/or metal ductwork.  Provide on the exterior of louvers; woven wire bird screening, not less than 3 by 3 mesh per square inch in rewirable frames, installed by means of clips in such a

manner that they may be removed readily for cleaning and rewiring. Fabricate screens and frames of the same type metal as the louvers; screen wire shall be not less than 1.2 mm (0.0475 inch) in diameter.  Provide louver frames flashed and sealed to assure weather tightness where they abut the wall construction.]


2.4.26  Mirror Frames:  Fabricate mirror frames for plate-glass mirrors larger than 45 by 75 cm (18 by 30 inches) from [extruded aluminum with anodized finish] [corrosion-resisting steel with satin finish].  Provide frames with concealed fittings and tamper-proof mountings.


2.4.27  Miscellaneous Plates and Shapes:  JIS G 3101, Class SS41.  Provide for items that do not form a part of the structural steel framework, such as lintels, sill angles, support framing for ceiling mounted toilet partitions, miscellaneous mountings and frames.



a.  [Construct partitions of steel-wire panels, woven into 3.8-cm

(1 1/2-inch) diamond-mesh with wire secured through 2.5- by 1.2- by 0.3-cm (one- by 1/2- by 1/8-inch) weaving channels attached to cold-rolled steel framing members or expanded-metal panels, diamond-mesh secured to 2.5- by 1.2- by 0.3-cm (one- by 1/2- by 1/8-inch) channel frame by welding, and attached to cold-rolled steel framing members.]

[Construct partitions of steel-wire panels woven into 5-cm (2-inch) diamond-mesh with wire secured through 3.8- by 0.3-cm (1 1/2- by 1/8-inch) weaving channels attached to cold-rolled steel framing members.]



b.  Provide mortise and tenon channel frames at intersections.  [Steel frames, posts, and intermediate members shall be of the sizes and shapes indicated.]  Set posts in cast iron floor shoes bolted to the floor and in caps tap-screwed to slip angles in overhead construction [, as indicated].  Provide shoes and caps with a setscrew adjustment.



c.  Provide doors and grills [as indicated,] complete with hardware and accessories including sliding mechanisms, locks, guard plates, sill shelves and brackets, and fixed pin butts.  Doors and grills shall have cover plates as indicated.  Dutch doors shall have a lock for each leaf.  Provide a continuous rubber bumper at bottom of grill frame.



d.  Locks shall be bronze; [mortise type] [sliding-door type].  Keying shall be coordinated with Section 08710, "Finish Hardware."



e.  At ducts, pipes, and other obstructions, openings shall be formed using channels similar to the partition frames.


2.4.28  Safety Chains and Guard Rails:  Construct safety chains of galvanized wrought iron, straight link type, 5 mm (3/16 inch) diameter, with at least 12 links per 30 cm (foot), and with snap hooks on each end.  Snap hooks shall be boat type and eye bolts for attachment of chains shall be galvanized 10-mm (3/8-inch) bolt with 20-mm (3/4-inch) eye diameter, anchored as indicated.  Two chains, 10 cm (4 inches) longer than the anchorage spacing, shall be supplied for each guarded area.  Locate guard rails where indicated on the drawings.  Mount the top chain or rail 105 cm (3 feet 6 inches) above the floor and mount the lower chain or rail 60 cm (2 feet) above the floor.


2.4.29  Safety Nosings:  Shall be of [cast iron] [cast aluminum] with [cross-hatched] [plain] abrasive-surfaces or extruded aluminum with abrasive inserts.  Provide nosing at least 10 cm (4 inches) wide and 6 mm (1/4 inch) thick [and terminating at not more than 15 cm (6 inches) from the ends of treads] [for metal-pan cement-filled treads extending the full length of the tread] for stairs and [as indicated] for platforms and landings.  Provide safety nosings with integrally cast or bent anchors embedded into concrete and flush with the top of the traffic surface.


2.4.30  Security Grilles:  Fabricate of channel frames with not less than two masonry anchors at each jamb and 1.2-cm (1/2-inch) hardened steel bars spaced not over 10 cm (4 inches) both ways and welded to frame with 18 by 16 mesh screen and two layers of 6-mm (1/4-inch) hardware cloth clamped to frame.


2.4.31  Sleeves:  Fit pipes passing through concrete or masonry construction with pipe sleeves.  Extend each sleeve through its respective wall and cut flush with each surface.  Provide sleeves at least 2.5 cm (one inch) greater in diameter than the pipe passing through them.  Caulk sleeve and pipe with a bituminous cement after the piping is installed and tested.


2.4.32  Steel Plate Wainscots for Concrete Columns:  Shop bend to radius for round columns and at right angles for square and rectangular columns with slight 6-mm (1/4-inch) radius on corners, with no horizontal joints and not more than two vertical joints single strapped and butt welded.  Thickness shall be [_____].


2.4.33  Steel Plate Wainscots on Masonry Columns:  Weld steel plate wainscots for masonry columns and masonry furred columns to anchors preset in masonry joints.  Turn up outer end and form or cut anchors to bring the turned end flush with face of column.  Weld steel corner angles to the plates on both faces near the top, bottom and at not more than 25-cm (10-inch) intervals.  Thickness shall be [_____].


2.4.34  Steel Stairs:  Provide steel stairs complete with structural or formed channel stringers, [steel-plate treads and risers,] [metal-pan concrete-filled treads,] [grating treads,] [nonskid metallic treads,] landings, columns, handrails, and necessary bolts and other fastenings.  [Steel stairs and accessories shall be galvanized.]


2.4.34.1  Design Loads:  Design stairs to safely sustain a live load of not less than 500 kg per square meter (100 pounds per square foot) except that stair landings shall be designed to sustain a minimum live load of 750 kg per square meter (150 pounds per square foot).


2.4.34.2  Materials:  Steel stairs shall be of structural steel reinforced properly and in a manner to provide rigid construction, and shall be of welded construction except that rivets or bolts may be used where welding is not practicable; screw or screw-type connections are not permitted.



a.  Structural Steel:  Shall conform to JIS G 3101, Class SS41.



b.  Grating for Treads and Landings:  Prefabricated of steel, JIS G 3101, Class 2.  Gratings shall have nonslip nosings.



c.  [Steel floor plate] [Metal pan for concrete fill] [Steel grating] shall be supported on angle cleats welded to stringers. [Sheet-steel landings shall have angle stiffeners welded on.] Stringers shall be continued around [as shown,] and shall have an angle welded on to support the steel landings.  Exposed ends shall be closed.  [Stair treads and landings shall have rib lath securely attached as reinforcement for the cement finish to be applied.]


2.4.34.3  Installation:  Provide anchor bolts, grating fasteners, washers, and all parts or devices necessary for proper installation.  Use lock washers under nuts.


2.4.35  [Structural Steel Door Frames:


2.4.35.1  Frames:  For slide-up overhead doors, power operated service doors, freight elevator hoistway entrances and [_____].  Provide frames as shown on the drawings and where not otherwise shown shall be of structural shape or shape and plate composite to provide a full depth channel shape surrounded with at least 4-cm (1 1/2-inch) outstanding legs.  For single swing doors, provide continuous 1.6-cm (5/8-inch) by 3.8-cm (1 1/2-inch) bar stock stops at head and jambs.  For freight elevator hoistway entrance, include the non-skid metal sill [as shown].


2.4.35.2  Jamb Members:  Where track, guides, hoods, hangers, operators, and other such accessories are required, extend the trim legs of jamb members above the opening head to the height and with the anchorage necessary for their support.


2.4.35.3  Built-Up Members:  Plug weld or flush riveted 25.4-cm (10-inches) center.  Cut, drill, and tap frames for attachment of hardware from template or approved hardware samples.


2.4.35.4  Jamb Anchors:  Provide near top, bottom, and at not more than 60-cm (24-inch) intervals. Provide the bottom of each jamb member with a clip angle welded in place with two 12-mm (1/2-inch) diameter floor bolts for adjustment.


2.4.35.5  Spreaders:  Provide between bottoms of floor jamb members and when floor construction permits; they may be left in place, concealed in the floor.]


2.4.36  [Structural Steel Door Frames:  Provide frames of rolled shapes as shown on the drawings.  Provide heads mitered and welded to the jambs or have riveted clip angle connections concealed in the finished work.  Frames for swinging doors shall have 16-mm (5/8-inch) by 38-mm (1 1/2-inch) solid bar stops secured to the frame by welding or 6-mm (1/4-inch) diameter countersunk machine screws spaced not more than 30 cm (12 inches) on centers.  Provide for head openings greater than 90 cm (3 feet) with additional stiffening sufficient to limit deflection to not more than 1.6 mm (1/16 inch).  Secure frames to masonry with bent zinc-coated metal anchors spaced not more than 75 cm (30 inches) on centers.  Where necessary to engage sufficiently the threads of machine screws for fastening hardware, back frames on inside faces with steel plates of suitable thickness; tap frames and reinforcing plates as necessary for the installation of hardware and other work.  Countersink rivets and screw heads where exposed in the finished work.  Grind welds smooth.]


2.4.37  Vault Vents:  Shall be galvanized steel pipe [as indicated].  Screen and fittings shall be type standard with the manufacturer.


2.4.38  Wheel Guards:  Shall be hollow, heavy-duty type cast iron conforming to JIS G 5501, with shaped, rounded top and separate extension piece.  Anchor guards to concrete or masonry in accordance with the manufacturer's instructions. Fill hollow cores solid with concrete as specified in Section 03300, "Cast-in-Place Concrete."


2.4.39  Window Guards, Diamond-Mesh Type Shall be constructed of [woven steel wire] [expanded metal], framed with cold-formed structural steel shapes.  Corners of frames shall be mitered and welded.  [Mount window guards on interior of window frame with not less than two tamperproof hinged butts mounted on wood jambs with 6-mm (1/4-inch) lag bolts, to masonry jamb with toggle bolts or welded to metal jambs.]  [Mount window guards on exterior of window frame with not less two tamperproof hinged butts mounted on 2.5- by 1.2- by 0.3-cm (one- by 1/2- by 1/8-inch) jamb channel attached as indicated to 5- by 0.6-cm (2- by 1/4-inch) plate anchored to wood jamb with 6-mm (1/4-inch) lag bolts, to masonry jamb with toggle bolts, or to concrete jambs and solid masonry jambs with expansion shields and bolts.]  Provide one additional butt for each 90-cm (3-foot) internal length of guard over 1.5 m (5 feet).  Provide one tamperproof hasp and padlock, with access from the interior, for each butt used and installed on the jamb opposite to that hinged.  [Guards and accessories shall be galvanized.]


2.5  ANCHORAGE, FASTENINGS, AND CONNECTIONS:


2.5.1  Anchorage:  Provide anchorage for fastening work securely in place.  Set anchors in concrete as the work progresses and space not more than 60 cm (2 feet) on centers [unless indicated otherwise].  Sizes, kinds, and spacings of anchors not indicated or specified shall be as necessary for the purpose, as approved.  Anchorage not otherwise specified or indicated includes slotted inserts, expansion shields, and powder-driven fasteners, when approved for concrete; toggle bolts and through bolts for masonry; machine and carriage bolts for steel; through bolts, lag bolts, and screws for wood.  Provide inserts of suitable and approved types where required for support or anchorage of equipment and finish construction.  Inserts shall be gray or malleable iron castings or galvanized steel [unless indicated or specified otherwise].  Slotted inserts shall be of types required to engage with anchors.  [Except where specified otherwise,] all anchors and anchor bolts in exterior walls shall be zinc-coated and all other anchors and anchor bolts shall be heavily coated with bituminous paint.


2.5.1.1  Fastenings:  Do not use wood plugs in any material.  Use non-ferrous attachments for non-ferrous metal.  Make exposed fastenings of compatible materials, generally matching in color and finish, and harmonizing with the material to which fastenings are applied.  Conceal fastenings where practicable. Drill and punch to produce clean true lines and surfaces.  Countersink metalwork to receive hardware.


2.5.1.2  Threaded Connections:  Make threaded connections up tight so that treads are entirely concealed. Make bolted work up tight and nick the threads or bush the stem to prevent loosening.  [Abutting bars shall be shouldered and headed, dowelled and pinned.  Pass small bars through larger bars and pin.]  Rivet, bolt, and screw heads shall be flat and countersunk in exposed work and elsewhere as required.  [Carefully machine removable members and fit and secure by means of screws or bolts of proper size and approved spacing.]


2.5.1.3  Anchors and Connecting Members:  Provide in concrete or masonry as the work progresses, to avoid unnecessary cutting and drilling.  Cut, fit, and drill as necessary so all materials are properly set in place and to permit engaging work to be properly installed.


2.5.1.4  Design Connections:  When details are not indicated, connection details shall be  in accordance with JASS 6 and connections shall be provided using common steel bolts. Provide necessary holes for securing work to building.  Use lock washers under all nuts.


2.5.2  Built-In Work:  Metal work built-in with concrete or masonry shall be formed for anchorage, or be provided with suitable anchoring devices as shown or as required. Furnish metal work in ample time for securing in place as the work progresses.


2.6  WELDING:  Perform welding, welding inspection, and corrective welding, in accordance with JASS 6, Paragraph 5.  Weld in a manner to prevent permanent distortion of the connected parts.  Weld continuously along the entire area of contact [except where tack welding is permitted.  Do not tack weld exposed connections].  Grind smooth all welds that will be visible in the finished installation.


2.7  FINISHES:


2.7.1  Galvanizing:  Hot-dip galvanize items specified to be zinc-coated, after fabrication where practicable.  Galvanizing:  [JIS H 8641.]  [ASTM A 123, ASTM A 153 and ASTM A 525, as applicable.]


2.7.1.1  Galvanize anchor bolts, grating fasteners, washers, and parts or devices necessary for proper installation unless indicated otherwise.


2.7.1.2  Repair of Zinc-Coated Surfaces:  Repair surfaces damaged by welding or other means with galvanizing repair paint conforming to [JIS K 5627] [MIL-P-21035] or by the application of stick or thick paste material specifically designed for repair of galvanizing, as approved.  Clean areas to be repaired and remove the slag from the welds.  Surfaces to which stick or paste material is applied, shall be heated with a torch to a temperature sufficient to melt the 

in stick or paste; spread the molten material uniformly over surfaces to be coated and wipe the excess material off.


2.7.2  Shop Cleaning and Painting:  After surface preparation, apply pretreatment and primer as specified.  Do not coat surfaces of items to be embedded in concrete.  Recoat damaged surfaces using surface preparation, treatment, primer and paint that was applied to the adjacent surfaces upon completion of work.  Do not apply bituminous protective coatings to items to be finish painted.


2.7.2.1  Environmental Conditions:  Do not clean or paint surface when they are damp or exposed to foggy or rainy weather, when the metallic surfaces temperature is within 3 degrees C (5 degrees F) of the dew point of the surrounding air, when the surface temperature is below 7 degrees C (45 degrees F) or over 35 degrees C (95 degrees F), unless approved by the Contracting Officer.


2.7.2.2  Surface Preparation:  [Unless otherwise specified herein, abrasive blast clean surfaces in accordance with SSPC SP 6.  Surfaces that will be exposed in spaces above ceiling, attic spaces, crawl spaces, furred spaces, and chases may be cleaned in accordance with SSPC SP 3 in lieu of being blast cleaned.  Wash cleaned surfaces which become contaminated with rust, dirt, oil, grease, or other contaminants with solvents until thoroughly clean.  Steel to be embedded in concrete shall be free of dirt and grease.  Do not paint or galvanize bearing surfaces, including contact surfaces within friction-type joints, but coat them with an approved rust preventative, applied in the shop.  Remove such coating just prior to field erection using a remover approved by the rust preventative manufacturer.  The surfaces, when assembled, shall be free from rust, grease, dirt and other foreign matter.][Clean steel and iron work by power wire brushing or other approved manual or mechanical means, for removal of rust, loose paint, scale, and deleterious substances.  Wash cleaned surfaces which become contaminated with rust, dirt, oil, grease, or other foreign matter, with solvents until thoroughly clean.  The cleaning of steel to be embedded in concrete is not required.]


2.7.2.3  Pretreatment, Priming and Painting:



[a.  Pretreatment:  Unless otherwise specified herein, immediately

after cleaning and before any rust has formed, coat surfaces with a pretreatment coating conforming to JIS K 5633 applied to a dry film thickness of 0.007 to 0.013 mm (0.3 to 0.5 mil) or with a crystalline phosphate base coating conforming to JIS K 3151, except apply phosphate base coating only to blast cleaned, bare metal surfaces.



b.  Priming:  Prime treated surfaces as soon as practicable after the pretreatment coating has dried.  Except as modified herein, prime with zinc chromate primer conforming to JIS K 5627, applied to 

a minimum dry film thickness of 0.025 mm (1.0 mil).  Repair damage to primed surfaces with primer.



[c.  Finish Painting:  Provide surfaces with two finish coats of synthetic resin paint conforming to JIS K 5516, each coat applied to a minimum dry film thickness of 0.04 mm.]][Apply pretreatment, primer, and paint in accordance with the manufacturer's standard practice.  On surfaces that will be concealed in the finished construction or that will not be accessible for finish painting, apply an additional prime coat to a minimum dry film thickness of 0.003 mm (0.1 mil).  Tint the additional prime coat with a small amount of tinting pigment.]


2.7.3  Nonferrous Metal Surfaces:  Protect by plating, anodic, organic, or other coatings as specified.


2.7.4  Aluminum Surfaces:


2.7.4.1  Surface Condition:  Before finishes are applied, exposed aluminum sheets, plates, and extrusions shall be free of roll marks, scratches, rolled-in scratches, kinks, stains, pits, orange peel, die marks, structural streaks, and any other defects which will affect uniform appearance of finished surfaces.


2.7.4.2  Aluminum:  Unexposed sheet, plate and extrusions may have mill finish as fabricated.  Castings shall have sandblast finish.

PART 3 - EXECUTION



Not used.

*** END OF SECTION ***
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