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SECTION 05120 
 

STRUCTURAL STEEL 
 
 
A. ACCEPTABLE MANUFACTURERS 
 

1. All structural steel shall be manufactured and fabricated in the United States. 
2. Bar-rust. 
3. Or as approved. 

 
B. PERFORMANCE REQUIREMENTS 
 

1. Structural Performance:  Engineer structural steel connections required by the Contract Documents to 
be selected or completed by the fabricator to withstand design loadings indicated. 

2. Engineering Responsibility:  Engage a fabricator who utilizes a qualified professional engineer to 
prepare calculations, Shop Drawings, and other structural data for structural steel connections. 

 
C. QUALITY ASSURANCE 
 

1. Installer Qualifications:  Engage an experienced Installer who has completed structural steel work 
similar in material, design, and extent to that indicated for this Project and with a record of successful 
in-service performance. 

2. Fabricator Qualifications:  Engage a firm experienced in fabricating structural steel similar to that 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to fabricate structural steel without delaying the Work. 
a. AISC's "Specification for Structural Steel Buildings--Allowable Stress Design and Plastic 

Design", latest edition. 
b. ASTM A 6 (ASTM A 6M) "Specification for General Requirements for Rolled Steel Plates, 

Shapes, Sheet Piling, and Bars for Structural Use." 
c. Research Council on Structural Connections' (RCSC) "Specification for Structural Joints 

Using ASTM A 325 or A 490 Bolts", latest edition. 
3. Professional Engineer Qualifications:  Engage a professional engineer who is legally authorized to 

practice in the jurisdiction where Project is located and who is experienced in providing engineering 
services of the kind indicated.  Engineering services are defined as those performed for projects with 
structural steel framing that are similar to that indicated for this Project in material, design, and extent. 

4. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding Code--
Steel", latest edition. 
a. Present evidence that each welder has satisfactorily passed AWS qualification tests for 

welding processes involved and, if pertinent, has undergone recertification. 
b. Copies of welder’s certificate shall be submitted to Electric Boat. 

5. Source Quality Control: 
a. General:  Materials and fabrication procedures are subject to inspection and tests in mill, 

shop, and field, conducted by a qualified inspection agency.  Such inspections and tests will 
not relieve Contractor of responsibility for providing materials and fabrication procedures in 
compliance with specified requirements. 
1) Promptly remove and replace materials or fabricated components that do not 

comply. 
b. Design of Members and Connections:  Details shown are typical; similar details apply to 

similar conditions, unless otherwise indicated.  Verify dimensions at site whenever possible 
without causing delay in the work. 
1) Promptly notify Architect whenever design of members and connections for any 

portion of structure are not clearly indicated. 
6. Field Quality Control: 

a. Engage an independent testing and inspecting agency to perform field inspections and tests 
and to prepare test reports. 
1) Testing agency will conduct and interpret tests and state in each report whether 

tested Work complies with or deviates from requirements. 
b. Correct deficiencies in or remove and replace structural steel that inspections and test 

reports indicate do not comply with specified requirements. 
c. Additional testing, at Contractor's expense, will be performed to determine compliance of 

corrected Work with specified requirements. 
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d. Field-bolted connections will be tested and inspected according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts", latest edition. 

e. In addition to visual inspection, field-welded connections will be inspected and tested 
according to AWS D1.1, latest edition, and the inspection procedures listed below, at testing 
agency's option. 
1) Liquid Penetrant Inspection:  ASTM E 165, latest edition. 
2) Magnetic Particle Inspection:  ASTM E 709, latest edition; performed on root pass 

and on finished weld.  Cracks or zones of incomplete fusion or penetration will not 
be accepted. 

3) Radiographic Inspection:  ASTM E 94 and ASTM E 142, latest editions; minimum 
quality level "2-2T", latest editions. 

4) Ultrasonic Inspection:  ASTM E 164, latest edition. 
f. In addition to visual inspection, field-welded shear connectors will be inspected and tested 

according to requirements of AWS D1.1 for stud welding and as follows: 
1) Bend tests will be performed when visual inspections reveal either less than a 

continuous 360-degree flash or welding repairs to any shear connector. 
2) Tests will be conducted on additional shear connectors when weld fracture occurs 

on shear connectors already tested, according to requirements of AWS D1.1, latest 
edition. 

 
D. FERROUS METALS 
 

1. Structural Steel Shapes, Plates, and Bars:  As follows: 
a. Carbon Steel:  ASTM A 36, latest edition. 

2. Cold-Formed Structural Steel Tubing:  ASTM A 500, Grade B, latest edition. 
3. Hot-Formed Structural Steel Tubing:  ASTM A 501, latest edition. 
4. Steel Pipe:  ASTM A 53, latest edition, Type E or S, Grade B.  Refer to Electric Boat General 

Conditions - "PS-1". 
5. Welding Electrodes:  Comply with AWS requirements. 

 
E. SHEAR CONNECTORS 
 

1. ASTM A 108, latest edition, Grade 1015 through 1020, headed-stud type, cold-finished carbon steel, 
AWS D1.1, Type B. 

 
F. ANCHOR RODS, BOLTS, NUTS, AND WASHERS 
 

1. Unheaded Rods:  ASTM A 36, latest edition. 
2. Headed Bolts:  ASTM A 325, latest edition,, Type 1, heavy hex steel structural bolts and heavy hex 

carbon-steel nuts. 
3. Washers:  ASTM A 36, latest edition. 

 
G. FASTENERS 
 

1. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts, 
heavy hex carbon-steel nuts, and hardened carbon-steel washers. 
a. Direct-Tension Indicators:  ASTM F 959, Type 325, latest edition. 

1) Use at contractors option. 
 
H. PAINT 
 

1. Structural Steel Primer Paint: 
a. Modified alkyd. 
b. Lead and chromate free. 
c. VOC:  374-389 grams/liter, or 3.12-3.25 pounds/gallon, as applied. 
d. Exceed performance requirements of Federal Specification TT-P-86d. Types I and II. 
e. Bar-Rust 235, or as approved. 

2. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds and repair painting 
galvanized steel, with dry film containing not less than 93 percent zinc dust by weight, and complying 
with DOD-P-21035A or SSPC-Paint 20. 

3. Shop prime steel surfaces, except the following: 
a. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded members 

to a depth of 2 inches. 
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b. Surfaces to be field welded. 
c. Surfaces to be high-strength bolted with slip-critical connections. 
d. Surfaces to receive sprayed-on fireproofing. 
e. Galvanized surfaces. 

4. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust, loose mill scale, and spatter, 
slag, or flux deposits.  Prepare surfaces according to SSPC specifications as follows: 
a. SSPC-SP 3 "Power Tool Cleaning." 

5. Priming:  Immediately after surface preparation, apply primer according to manufacturer's instructions 
and at rate recommended by SSPC to provide a dry film thickness of not less than 1.5 mils.  Use 
priming methods that result in full coverage of joints, corners, edges, and exposed surfaces. 
a. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
b. Apply 2 coats of shop paint to inaccessible surfaces after assembly or erection.  Change 

color of second coat to distinguish it from first. 
6. Painting:  Apply a 1-coat, nonasphaltic primer complying with SSPC's "Painting System Guide 

No. 7.00" to provide a dry film thickness of not less than 1.5 mils. 
 
I. GALVANIZING 
 

1. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel indicated for 
galvanizing according to ASTM A 123, latest edition. 

 
J. GROUT 
 

1. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage compensating agents, plasticizing and 
water-reducing agents, complying with ASTM C 1107, latest edition, of consistency suitable for 
application, and a 30-minute working time. 

 
K. FABRICATION 
 

1. Existing Conditions:  Prior to fabrication, the contractor shall examine the existing conditions and 
determine all dimensions required for the completion of the work. 

2. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate structural steel 
according to AISC specifications referenced in this Section and in Shop Drawings. 
a. Mark and match-mark materials for field assembly. 
b. Fabricate for delivery a sequence that will expedite erection and minimize field handling of 

structural steel. 
c. Complete structural steel assemblies, including welding of units, before starting shop-

priming operations. 
d. Comply with fabrication tolerance limits of AISC's "Code of Standard Practice for Steel 

Buildings and Bridges" for structural steel, latest edition. 
3. Fabricate architecturally exposed structural steel with exposed surfaces smooth, square, and free of 

surface blemishes, including pitting, rust and scale seam marks, roller marks, rolled trade names, and 
roughness. 
a. Remove blemishes by filling, grinding, or by welding and grinding, prior to cleaning, 

treating, and shop priming. 
b. Comply with fabrication requirements, including tolerance limits, of AISC's "Code of 

Standard Practice for Steel Buildings and Bridges", latest edition, for architecturally exposed 
structural steel. 

4. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible. 
a. Plane thermally cut edges to be welded. 

5. Finishing:  Accurately mill ends of columns and other members transmitting loads in bearing. 
6. Shear Connectors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use 

automatic end welding of headed-stud shear connectors according to AWS D1.1, latest edition, and 
manufacturer's printed instructions. 

7. Holes:  Provide holes required for securing other work to structural steel framing and for passage of 
other work through steel framing members, as shown on Shop Drawings. 
a. Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame-cut holes or enlarge 

holes by burning.  Drill holes in bearing plates. 
b. Weld threaded nuts to framing and other specialty items as indicated to receive other work. 

 
L. SHOP CONNECTIONS 
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1. Shop install and tighten high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts", latest edition. 
a. Connection Type:  Slip-critical, direct-tension, or tensioned shear/bearing connections as 

indicated. 
b. All bolted connections shall have a minimum of two bolts. 

2. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of welds, and 
methods used in correcting welding work. 
a. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without warp. 
b. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed 

structural steel will limit distortions to allowable tolerances.  Prevent surface bleeding of 
back-side welding on exposed steel surfaces.  Grind smooth exposed fillet welds 1/2 inch 
and larger.  Grind flush butt welds.  Dress exposed welds. 

c. The minimum fillet weld size for beam or column connections shall be 1/4-inch. 
 
M. FIELD CONNECTIONS 
 

1. Install and tighten nonhigh-strength bolts, except where high-strength bolts are indicated. 
2. Install and tighten high-strength bolts according to RCSC's "Specification for Structural Joints Using 

ASTM A 325 or A 490 Bolts", latest edition. 
a. Connection Type:  Slip-critical, direct-tension, or tensioned shear/bearing connections as 

indicated. 
3. Weld Connections:  Comply with AWS D1.1, latest edition, for procedures, appearance and quality of 

welds, and methods used in correcting welding work. 
a. Comply with AISC specifications referenced in this Section for bearing, adequacy of 

temporary connections, alignment, and removal of paint on surfaces adjacent to field welds. 
b. Assemble and weld built-up sections by methods that will maintain true alignment of axes 

without warp. 
c. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed 

structural steel will limit distortions to allowable tolerances.  Prevent surface bleeding of 
back-side welding on exposed steel surfaces.  Grind smooth exposed fillet welds 1/2 inch 
and larger.  Grind flush butt welds.  Dress exposed welds. 

 
* * * * *
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SECTION 05310 
 

STEEL DECK 
 
 
A. ACCEPTABLE MANUFACTURERS 
 

1. Bowman Metal Deck Armco, Inc. 
2. Epic Metals Corp. 
3. Robertson A United Dominion Co. 
4. Roof Deck, Inc. 
5. United Steel Deck, Inc. 
6. Vulcraft Div. of Nucor Corp. 
7. Wheeling Corrugating Co., Div. of Wheeling-Pittsburgh Steel Corp. 

 
B. QUALITY ASSURANCE 
 

1. Installer Qualifications:  Engage an experienced Installer who has completed steel deck similar in 
material, design, and extent to that indicated for this Project and with a record of successful in-service 
performance. 

2. Testing Agency Qualifications:  To qualify for acceptance, an independent testing agency must 
demonstrate to Owner's satisfaction, based on evaluation of agency-submitted criteria conforming to 
ASTM E 699, latest edition , that it has the experience and capability to satisfactorily conduct the 
testing indicated without delaying the Work. 

3. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 
Code--Steel" and AWS D1.3 "Structural Welding Code--Sheet Steel", latest editions. 
a. Certify that each welder has satisfactorily passed AWS qualification tests for welding 

processes involved and, if pertinent, has undergone recertification. 
b. Copies of all welder’s certificates shall be submitted to Electric Boat. 

4. Fire-Test-Response Characteristics:  Where indicated, provide steel deck panels identical to those 
tested as part of an assembly for fire resistance per ASTM E 119, latest edition, by a testing and 
inspection agency performing testing and follow-up services, that is acceptable to authorities having 
jurisdiction. 
a. Fire-Resistance Ratings:  As indicated by design designations listed in UL "Fire Resistance 

Directory," or by Warnock Hersey or another testing and inspecting agency. 
b. Labeling:  Identify steel deck with appropriate markings of applicable testing and inspecting 

agency. 
5. FM Listing:  Provide steel roof deck evaluated by Factory Mutual and listed in Factory Mutual 

"Approval Guide" for Class 1 fire rating and Class 1-90 windstorm ratings. 
6. Field Quality Control 

a. Testing Agency:  Engage a qualified independent testing agency employed to perform field 
quality-control testing. 

b. Field welds will be subject to inspection. 
c. Shear connector welds will be inspected and tested according to the requirements of AWS 

D1.1, latest edition, for stud welding and as follows: 
1) Shear connector welds will be visually inspected. 
2) Bend tests will be performed when visual inspections reveal either less than a 

continuous 360 degree flash or welding repairs to any shear connector. 
3) Tests will be conducted on additional shear connectors when weld fracture occurs 

on shear connectors already tested, according to the requirements of AWS D1.1, 
latest edition. 

d. Testing agency will report test results promptly and in writing to Owner. 
e. Remove and replace work that does not comply with specified requirements. 
f. Additional testing, at Contractors expense, will be performed to determine compliance of 

corrected work with specified requirements. 
 
C. ROOF DECKS 
 

1. Steel Roof Deck:  Fabricate panels without top-flange stiffening grooves conforming to SDI 
Publication No. 28 "Specifications and Commentary for Steel Roof Deck" and the following: 
a. Galvanized-Steel Sheet:  ASTM A 446, Grade A, G 60 (ASTM A 446M, Grade A, Z 180), 

edition latest, zinc coated according to ASTM A 525 (ASTM A 525M), latest edition. 
b. Deck Profile:  Type WR, wide rib. 
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c. Profile Depth:  1-1/2 inches. 
d. Design Uncoated-Steel Thickness:  0.0474-inch (18 gauge). 
e. Span Condition:  Triple span or more. 
f. Side Joints:  Overlapped or interlocking seam at Contractor's option. 

2. Installation: 
a. Fasten roof deck panels to steel supporting members by arc spot (puddle) welds of the 

surface diameter indicated or arc seam welds with an equal perimeter, but not less than 1-1/2 
inches long, and as follows: 
1) Weld Diameter:  5/8 inch, nominal. 
2) Weld Spacing:  Weld edge ribs of panels at each support.  Space welds an average 

of 12 inches apart, with a minimum of two welds per unit at each support. 
b. Side Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals not exceeding 36 inches, using one of the following methods: 
1) Mechanically fasten with self-drilling No. 10 diameter or larger carbon steel 

screws. 
c. End Bearing:  Install deck ends over supporting framing with a minimum end bearing of 

1-1/2 inches, with end joints as follows: 
1) End Joints:  Lapped 2 inches minimum. 

d. Roof Sump Pans and Sump Plates:  Install over openings provided in roof decking, and weld 
flanges to top of deck.  Space welds not more than 12 inches apart with at least one weld at 
each corner. 

e. Miscellaneous Roof Deck Accessories:  Install ridge and valley plates, finish strips, cover 
plates, end closures, and reinforcing channels according to deck manufacturer's 
recommendations.  Weld to substrate to provide a complete deck installation. 

f. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 
indicated.  Install with adhesive according to manufacturer's instructions to ensure complete 
closure. 

 
D. FLOOR DECKS 
 

1. The steel floor deck shall be designed to only be used as a permanent form for the concrete floor 
slabs.  The concrete floor slab design shall not utilize the integral embossments or raised pattern ribs 
to mechanically interlock the concrete slab to the metal deck to provide positive bending 
reinforcement.  Concrete floor slabs shall be designed and reinforced with reinforcing steel (bars or 
welded wire fabric) as shown on the Contract Documents to support the floor design loads. 

2. Floor Deck:  Fabricate panels with integrally embossed or raised pattern ribs and interlocking side 
laps, conforming to SDI Publication No. 28 "Specifications and Commentary for Composite Steel 
Floor Deck," the minimum section properties indicated, and the following: 
a. Galvanized-Steel Sheet:  ASTM A 446, Grade A, G 60 (ASTM A 446M, Grade A, Z 180), 

latest edition, zinc coated according to ASTM A 525 (ASTM A 525M), latest edition. 
b. Profile Depth:  1-1/2 inches. 
c. Design Uncoated-Steel Thickness:  0.0474 inch (18 gauge). 
d. Span Condition:  Triple span or more. 

3. Installation: 
a. Fasten floor deck panels to steel supporting members by arc spot (puddle) welds of the 

surface diameter indicated and as follows: 
1) Weld Diameter:  5/8 inch, nominal. 
2) Weld Spacing:  Weld edge ribs of panels at each support.  Space additional welds 

an average of 12 inches apart, but not more than 18 inches apart. 
b. Side Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, or at intervals not exceeding 36 inches, using one of the following 
methods: 
1) Mechanically fasten with self-drilling No. 10 diameter or larger carbon steel 

screws. 
2) Fasten with 1-1/2-inch long minimum welds. 

c. End Bearing:  Install deck ends over supporting framing with a minimum end bearing of 
1-1/2 inches, with end joints as follows: 
1) End Joints:  Butted. 

d. Shear Connectors:  Weld shear connectors through deck to support framing according to 
AWS D1.1 and manufacturer's instructions.  Butt end joints of deck panels; do not overlap. 

e. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting 
structure according to SDI recommendations, unless otherwise indicated. 
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f. Floor Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to 
deck according to SDI recommendations to provide tight-fitting closures at open ends of ribs 
and sides of decking.  Weld cover plates at changes in direction of floor deck panels, unless 
otherwise indicated. 

g. Maintain smooth cellular raceway interiors free of welds or mechanical fasteners. 
h. Install piercing hanger tabs not more than 14 inches apart in both directions, within 9 inches 

of walls at ends, and not more than 12 inches from walls at sides, unless otherwise indicated. 
 
E. ACCESSORIES 
 

1. General:  Provide accessory materials for steel deck that comply with requirements indicated and 
recommendations of the steel deck manufacturer. 

2. Mechanical Fasteners:  Manufacturer's standard, corrosion-resistant, low-velocity, powder-actuated or 
pneumatically driven carbon steel fasteners; or self-drilling, self-threading screws. 

3. Side Lap Fasteners:  Manufacturer's standard, corrosion-resistant, hexagonal washer head; 
self-drilling, carbon steel screws, No. 10 minimum diameter. 

4. Rib Closure Strips:  Manufacturer's standard vulcanized, closed-cell, synthetic rubber. 
5. Miscellaneous Roof Deck Accessories:  Steel sheet, 0.0359-inch thick minimum ridge and valley 

plates, finish strips, and reinforcing channels, of same material as roof deck. 
6. Pour Stops and Girder Fillers:  Steel sheet, of same material as deck panels, and of thickness and 

profile indicated. 
7. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material and 

thickness as deck panels, unless otherwise indicated. 
8. Hanger Tabs:  Manufacturer's standard piercing steel sheet hanger attachment devices for floor deck 

panels. 
9. Weld Washers:  Manufacturer's standard uncoated-steel sheet weld washers, shaped to fit deck rib, 

0.0598 inch thick with 3/8-inch minimum diameter prepunched hole. 
10. Recessed Sump Pans:  Manufacturer's standard size, single piece steel sheet 0.071-inch thick 

minimum, of same material as deck panels, with 1-1/2-inch minimum deep level recessed pans and 
3-inch wide flanges.  Cut holes for drains in the field. 

11. Flat Receiver Pan:  Manufacturer's standard size, single-piece steel sheet, 0.071-inch thick minimum 
units, of same material as deck panels.  Cut holes for drains in the field. 

12. Shear Connectors:  ASTM A 108, Grade 1010 through 1020 headed stud type, cold-finished carbon 
steel, AWS D1.1, Type B, latest editions. 

13. Steel Sheet Accessories:  ASTM A 446, G 60 (ASTM A 446M, Z 180) coating class, galvanized 
according to ASTM A 525 (ASTM A 525M), latest editions. 

14. Galvanizing Repair Paint:  SSPC-Paint 20 or DOD-P-21035, with dry film containing a minimum of 
94 percent zinc dust by weight, latest editions. 

15. Preset Inserts:  Manufacturer's standard, UL-labeled single-piece preset inserts, fabricated from either 
steel sheet galvanized according to ASTM A 525, G 60 (ASTM A 525M, Z 180) coating class, or 
zinc sheet, with removable covers, latest editions. 

 
* * * * *
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SECTION 05500 
 

METAL FABRICATIONS 
 
 
A. QUALITY ASSURANCE 
 

1. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 
Code--Steel," AWS D1.2 "Structural Welding Code--Aluminum," and AWS D1.3 "Structural 
Welding Code--Sheet Steel." 

 
B. FERROUS METALS 
 

1. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work, provide 
materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not 
use materials with exposed pitting, seam marks, roller marks, rolled trade names, or roughness. 

2. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
3. Rolled Steel Floor Plates:  ASTM A 786/A 786M. 
4. Steel Tubing:  Product type (manufacturing method) and as follows: 

a. Cold-Formed Steel Tubing:  ASTM A 500. 
b. Hot-Formed Steel Tubing:  ASTM A 501. 

1) For exterior installations and where indicated, provide tubing with hot-dip 
galvanized coating per ASTM A 53. 

5. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or another 
weight required by structural loads.   Refer to Electric Boat General Conditions - "PS-1". 
a. Black finish, unless otherwise indicated. 

6. Gray-Iron Castings:  ASTM A 48, Class 30. 
7. Malleable-Iron Castings:  ASTM A 47, Grade 32510 (ASTM A 47M, Grade 22010). 
8. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from 

corrosion-resistant materials capable of sustaining, without failure, the load imposed within a safety 
factor of 4, as determined by testing per ASTM E 488, conducted by a qualified independent testing 
agency. 
a. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM A 47M) 

malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as 
required, hot-dip galvanized per ASTM A 153. 

9. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy to be 
welded. 

 
C. PAINT 
 

1. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with performance requirements of FS TT-P-664, selected for good resistance to 
normal atmospheric corrosion, compatibility with finish paint systems indicated, and capability to 
provide a sound foundation for field-applied topcoats despite prolonged exposure. 

2. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no 
asbestos fibers. 

 
D. FASTENERS 
 

1. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited 
zinc coating, for exterior use or where built into exterior walls.  Select fasteners for the type, grade, 
and class required. 

2. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568, Property Class 
4.6), with hex nuts, ASTM A 563 (ASTM A 563M), and, where indicated, flat washers. 

3. Machine Screws:  ANSI B18.6.3. 
4. Lag Bolts:  ANSI B18.2.1 (ANSI B18.2.3.8M). 
5. Plain Washers:  Round, carbon steel, ANSI B18.22.1 (ANSI B18.22M). 
6. Lock Washers:  Helical, spring type, carbon steel, ANSI B18.21.1. 
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7. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to 
sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry and 
equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM 
E 488 conducted by a qualified independent testing agency. 
a. Material:  Carbon steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 

5. 
b. Material:  Group 1 alloy 304 or 316 stainless-steel bolts and nuts complying with ASTM 

F 593 (ASTM F 738M) and ASTM F 594 (ASTM F 836M). 
8. Toggle Bolts:  FS FF-B-588, tumble-wing type, class and style as required. 

 
E. GROUT 
 

1. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

 
F. CONCRETE FILL 
 

1. Concrete Materials and Properties:  Comply with requirements of Division 3 Section "Cast-in-Place 
Concrete" for normal-weight, air-entrained, ready-mix concrete with a minimum 28-day compressive 
strength of 3000 psi (20 MPa), unless higher strengths are indicated. 

 
G. ROUGH HARDWARE 
 

1. Furnish bent, or otherwise custom-fabricated, bolts, plates, anchors, hangers, dowels, and other 
miscellaneous steel and iron shapes as required for framing and supporting woodwork, and for 
anchoring or securing woodwork to concrete or other structures.  Straight bolts and other stock rough 
hardware items are specified in Division 6 Sections. 

2. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-iron washers for heads 
and nuts that bear on wood structural connections, and furnish steel washers elsewhere. 

 
H. STEEL LADDERS 
 

1. General:  Fabricate ladders for the locations shown, with dimensions, spacings, details, and 
anchorages as indicated.  Comply with requirements of ANSI A14.3. 

2. Siderails:  Continuous, steel, 1/2-by-2-1/2-inch flat bars, with eased edges, spaced 18 inches apart. 
3. Bar Rungs:  3/4-inch diameter steel bars, spaced 12 inches o.c. 
4. Fit rungs in centerline of side rails, plug weld and grind smooth on outer rail faces. 
5. Support each ladder at top and bottom and at intermediate points spaced not more than 5 feet o.c. with 

welded or bolted steel brackets. 
a. Size brackets to support design dead and live loads indicated and to hold centerline of ladder 

rungs clear of the wall surface by not less than 7 inches. 
b. Extend side rails 42 inches above top rung, and return rails to wall or structure unless other 

secure handholds are provided.  If the adjacent structure does not extend above the top rung, 
goose-neck the extended rails back to the structure to provide secure ladder access. 

6. Provide nonslip surfaces on top of each rung, either by coating the rung with aluminum-oxide 
granules set in epoxy-resin adhesive, or by using a type of manufactured rung that is filled with 
aluminum-oxide grout. 

 
I. SHIP'S LADDERS 
 

1. Provide ship's ladders where indicated.  Fabricate of open type construction with structural steel 
channel stringers, steel pipe handrails, and steel plate treads.  Provide brackets and fittings for 
installation. 
a. Comply with applicable requirements of Division 5 Section "Interior Metal Stairs" for steel 

pipe railings. 
 
J. LOOSE BEARING AND LEVELING PLATES 
 

1. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction, 
made flat, free from warps or twists, and of the required thickness and bearing area.  Drill plates to 
receive anchor bolts and for grouting as required.  Galvanize after fabrication. 
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K. LOOSE STEEL LINTELS 
 

1. Fabricate loose structural steel lintels from steel angles and shapes of size indicated for openings and 
recesses in masonry walls and partitions at locations indicated. 

2. Weld adjoining members together to form a single unit where indicated. 
3. Size loose lintels for equal bearing of 1 inch per foot of clear span but not less than 8 inches bearing 

at each side of openings, unless otherwise indicated. 
4. Galvanize loose steel lintels located in exterior walls. 

 
L. MISCELLANEOUS FRAMING AND SUPPORTS 
 

1. General:  Provide steel framing and supports for applications indicated that are not a part of structural 
steel framework as required to complete the Work. 

2. Fabricate units to sizes, shapes, and profiles indicated and required to receive other adjacent 
construction retained by framing and supports.  Fabricate from structural steel shapes, plates, and 
steel bars of welded construction using mitered joints for field connection.  Cut, drill, and tap units to 
receive hardware, hangers, and similar items. 
a. Equip units with integrally welded anchors for casting into concrete or building into 

masonry.  Furnish inserts if units must be installed after concrete is placed. 
1) Except as otherwise indicated, space anchors 24 inches o.c. and provide minimum 

anchor units in the form of steel straps 1-1/4 inches wide by 1/4 inch thick by 8 
inches long. 

 
M. MISCELLANEOUS STEEL TRIM 
 

1. Unless otherwise indicated, fabricate units from structural steel shapes, plates, and bars of profiles 
shown with continuously welded joints, and smooth exposed edges.  Miter corners and use concealed 
field splices wherever possible. 

2. Provide cutouts, fittings, and anchorages as required to coordinate assembly and installation with 
other work.  Provide anchors, welded to trim, for embedding in concrete or masonry construction, 
spaced not more than 6 inches from each end, 6 inches from corners, and 24 inches o.c., unless 
otherwise indicated. 

 
N. STRUCTURAL STEEL DOOR FRAMES 
 

1. Fabricate steel door frames from structural shapes and bars of size and to dimensions indicated, fully 
welded together, with 5/8-by-1-1/2-inch steel bar stops, unless otherwise indicated.  Plug-weld 
built-up members and continuously weld exposed joints.  Secure removable stops to frame with 
countersunk machine screws, uniformly spaced at not more than 10 inches o.c.  Reinforce frames and 
drill and tap as required to accept finish hardware. 

2. Provide steel strap anchors for securing door frames into adjoining concrete or masonry, using 
1/8-by-2-inch straps of the length required for a minimum 8-inch embedment, unless otherwise 
indicated.  Weld anchors to frame jambs no more than 12 inches from both bottom and head of frame 
and space anchors not more than 30 inches apart. 

3. Extend bottom of frames to floor elevation indicated with steel angle clips welded to frames for 
anchoring frame to floor with expansion shields and bolts. 

4. Galvanize frames and anchors in the following locations: 
a. Exterior locations. 

 
O. FLOOR PLATE 
 

1. Fabricate raised-pattern floor plates from rolled-steel floor plate of thickness and in pattern indicated 
below: 
a. Thickness:  As indicated. 
b. Pattern:  As selected from manufacturer's standard patterns. 

 
P. TREAD PLATE 
 

1. Fabricate raised-pattern tread plates from rolled-steel tread plate of thickness indicated below: 
a. Thickness:  1/4 inch. 
b. Pattern:  As selected from manufacturer's standard patterns. 
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Q. CAST NOSINGS 
 

1. Fabricate units of material, sizes, and configurations indicated.  If not indicated, provide cast-iron 
units with an integral abrasive finish.  Furnish in lengths as required to accurately fit each opening or 
conditions. 
a. Cast units with an integral abrasive grit consisting of aluminum oxide, silicon carbide, or a 

combination of both. 
2. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products 

that may be incorporated in the Work include, but are not limited to, the following: 
a. American Safety Tread Co., Inc. 
b. Amstep Products. 
c. Armstrong Products, Inc. 
d. Balco/Metalines, Inc. 
e. Safe-T-Metal Co. 
f. Wooster Products Inc. 

3. Provide anchors for embedding units in concrete, either integral or applied to units, as standard with 
the manufacturer. 

4. Apply black asphaltic coating to concealed bottoms, sides, and edges of cast-iron units set into 
concrete. 

5. Provide a plain surface texture, except where fluted or cross-hatched surfaces are indicated. 
 
R. PIPE BOLLARDS 
 

1. Fabricate pipe bollards from Schedule 80 steel pipe galvanized. 
2. Fabricate sleeves for bollard anchorage from steel pipe with 1/4-inch thick steel plate welded to 

bottom of sleeve. 
 
S. FINISHES, GENERAL 
 

1. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to applying and 
designing finishes. 

2. Finish metal fabrications after assembly. 
 
T. STEEL AND IRON FINISHES 
 

1. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with minimum 
requirements indicated below for SSPC surface preparation specifications and environmental 
exposure conditions of installed metal fabrications: 
a. Interiors (SSPC Zone 1A):  SSPC-SP 3 "Power Tool Cleaning." 

2. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes or 
to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply 
with requirements of SSPC-PA 1 "Paint Application Specification No. 1" for shop painting. 
a. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

 
* * * * *
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SECTION 05510 
 

INTERIOR METAL STAIRS 
 
 
A. PERFORMANCE REQUIREMENTS 
 

1. Structural Performance:  Engineer, fabricate, and install steel stairs to withstand the following 
structural loads without exceeding the allowable design working stress of the materials involved, 
including anchors and connections.  Apply each load to produce the maximum stress in each 
component of steel stairs. 
a. Treads of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. ft. or a 

concentrated load of 300 lbf on a area of 4 sq. inches located in the center of the tread, 
whichever produces the greater stress. 

b. Platforms of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. ft. 
c. Stair Framing:  Capable of withstanding stresses resulting from loads specified above as well 

as stresses resulting from railing system loads. 
2. Structural Performance:  Engineer, fabricate, and install handrails and railing systems to withstand the 

following structural loads without exceeding the allowable design working stress of the materials 
involved, including anchors and connections.  Apply each load to produce the maximum stress in each 
of the respective components of each metal fabrication. 
a. Top Rail of Guardrail Systems:  Capable of withstanding the following loads applied as 

indicated: 
1) Concentrated load of 200 lbf applied at any point and in any direction. 
2) Uniform load of 50 lbf per linear foot applied horizontally and concurrently with 

uniform load of 100 lbf per linear foot applied vertically downward. 
3) Concentrated and uniform loads above need not be assumed to act concurrently. 

b. Handrails Not Serving as Top Rails:  Capable of withstanding the following loads applied as 
indicated: 
1) Concentrated load of 200 lbf applied at any point and in any direction. 
2) Uniform load of 50 lbf per linear foot applied in any direction. 
3) Concentrated and uniform loads above need not be assumed to act concurrently. 

c. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal concentrated load of 
200 lbf applied to one sq. ft. at any point in the system including panels, intermediate rails, 
balusters, or other elements composing the infill area. 
1) Above load need not be assumed to act concurrently with loads on top rails of 

railing systems in determining stress on guard. 
 
B. QUALITY ASSURANCE 
 

1. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 
Code--Steel" and AWS D1.3 "Structural Welding Code--Sheet Steel." 

 
C. FERROUS METALS 
 

1. Metal Surfaces, General:  For surfaces exposed to view in the completed Work, provide materials 
selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use 
materials with exposed pitting, seam marks, roller marks, rolled trade names, roughness, or, for steel 
sheet, variations in flatness exceeding those permitted by referenced standards for stretcher-leveled 
sheet. 

2. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
3. Steel Tubing:  Product type (manufacturing method) and as follows: 

a. Cold-Formed Steel Tubing:  ASTM A 500. 
4. Uncoated Structural Steel Sheet:  Product type (manufacturing method), quality, and grade as follows: 

a. Cold-Rolled Structural Steel Sheet:  Product type (manufacturing method), quality, and 
grade as follows: 
1) Grade A, unless otherwise indicated or required by design loading. 

5. Steel Pipe:  ASTM A 53, standard weight (Schedule 40), unless otherwise indicated, or another 
weight required by structural load.  Refer to Electric Boat General Conditions - "PS-1". 

6. Uncoated Steel Sheet:  Commercial quality, product type (method of manufacture) as follows: 
a. Cold-Rolled Steel Sheet:  ASTM A 366/A 366M. 
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7. Galvanized Steel Sheet:  Quality as follows: 
a. Structural Quality:  ASTM A 446/A 446M; Grade A, G 90 (Z 275) coating, unless 

otherwise indicated, or unless another grade is required for design loading. 
b. Commercial Quality:  ASTM A 526A 526M, G 90 (Z 275) coating designation, unless 

otherwise indicated. 
8. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy to be 

welded. 
 
D. FASTENERS 
 

1. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited 
zinc coating, for exterior use or where built into exterior walls.  Select fasteners for the type, grade, 
and class required. 

2. Bolts and Nuts:  Regular hexagon-head type, ASTM A 307, Grade A (ASTM F 568, Property Class 
4.6), with hex nuts, ASTM A 563 (ASTM A 563M), and, where indicated, flat washers. 

3. Machine Screws:  ANSI B18.6.3 (ANSI B18.6.7M). 
4. Lag Bolts:  ANSI B18.2.1 (ANSI B18.2.3.8M). 
5. Plain Washers:  Round, carbon steel, ANSI B18.22.1 (ANSI B18.22M). 
6. Lock Washers:  Helical, spring type, carbon steel, ANSI B 18.21.1.  
7. Expansion Anchors:  Anchor bolt and sleeve assemblies of material indicated below with capability to 

sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry and 
equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM 
E 488 conducted by a qualified independent testing agency. 
a. Material:  Carbon steel components zinc-plated to comply with ASTM B633, Class Fe/Zn 5. 
b. Material:  Group 1 alloy 304 or 316 stainless-steel bolts and nuts complying with ASTM F 

593 (ASTM F 738M) and ASTM F 594 (ASTM F 836M). 
 
E. PAINT 
 

1. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd 
primer complying with performance requirements of FS TT-P-664, selected for good resistance to 
normal atmospheric corrosion, compatibility with finish paint systems indicated, and capability to 
provide a sound foundation for field-applied topcoats despite prolonged exposure. 

 
2. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no 

asbestos fibers. 
 
F. GROUT 
 

1. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

 
G. CONCRETE FILL 
 

1. Concrete Materials and Properties:  Comply with requirements of Division 3 Section “Cast-in-Place 
Concrete” for normal-weight, ready-mixed concrete with a minimum 28-day compressive strength of 
2,500 psi (17 Mpa), unless higher strengths indicated. 

 
H. STEEL-FRAMED STAIRS 
 

1. General:  Construct stairs to conform to sizes and arrangements indicated.  Join pieces together by 
welding, unless otherwise indicated.  Provide complete stair assemblies, including metal framing, 
hangers, columns, handrails, railing systems, newels, balusters, struts, clips, brackets, bearing plates, 
or other components necessary for the support of stairs and platforms, and as required to anchor and 
contain the stairs on the supporting structure. 

 
a. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for 

Fixed Metal Stairs" in NAAMM "Metal Stair Manual" for class of stair designated, except 
where more stringent requirements are indicated. 

 
1) Commercial class, unless otherwise indicated. 
2) Architectural class where indicated. 
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2. Stair Framing:  Fabricate stringers of structural steel channels, plates, or a combination thereof, as 

indicated.  Provide closures for exposed ends of stringers.  Construct platforms of structural steel 
channel headers and miscellaneous framing members as indicated.  Bolt or weld headers to stringers; 
and bolt or weld newels and framing members to stringers and headers.  If using bolts, fabricate and 
join so bolts are not exposed on finish surfaces. 

 
a. Where masonry walls support steel stairs, provide temporary supporting struts designed for 

erecting steel stair components before installing masonry. 
 

3. Metal Pan Risers, Subtreads, and Subplatforms:  Shape metal pans for risers and subtreads to 
conform to configuration shown.  Provide thicknesses of structural steel sheet for metal pans 
indicated, but not less than that required, to support total design loading. 

 
a. Form metal pans of uncoated cold-rolled steel sheet, unless otherwise indicated. 
b. Directly weld risers and subtreads to stringers; locate welds on side of metal pans to be 

concealed by concrete fill. 
c. Shape metal pans to include nosing integral with riser. 
d. At Contractor's option, provide prefabricated stair assemblies with prefilled treads consisting 

of prepoured reinforced concrete fill, with nonslip aggregate finish, in welded sheet metal 
pan, attached to installed stringers using manufacturer's standard connection detail. 

 
I. STEEL PIPE HANDRAILS AND RAILING SYSTEMS 
 

1. General:  Fabricate pipe handrails and railing systems to comply with requirements indicated for 
design, dimensions, details, finish, and member sizes, including wall thickness of pipe, post spacings, 
and anchorage, but not less than that required to support structural loads. 

 
2. Interconnect railing and handrail members by butt-welding or welding with internal connectors, at 

fabricator's option, unless otherwise indicated. 
 

a. At tee and cross intersections, cope ends of intersecting members to fit contour of pipe to 
which end is joined, and weld all around. 

 
3. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each 

repetitive configuration required; maintain cylindrical cross section of pipe throughout entire bend 
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of pipe. 

 
4. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

 
5. Close exposed ends of pipe by welding 3/16-inch-thick steel plate in place or with prefabricated 

fittings, except where clearance of end of pipe and adjoining wall surface is 1/4 inch or less. 
 

6. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, miscellaneous 
fittings, and anchors for interconnections of pipe and attachment of handrails and railing systems to 
other work.  Furnish inserts and other anchorage devices for connecting handrails and railing systems 
to concrete or masonry work. 

 
a. Connect railing posts to stair framing by direct welding, unless otherwise indicated. 

 
7. Fillers:  Provide steel sheet or plate fillers of thickness and size indicated or required to support 

structural loads of handrails where needed to transfer wall bracket loads through wall finishes to 
structural supports.  Size fillers to suit wall finish thicknesses.  Size fillers to produce adequate 
bearing to prevent bracket rotation and overstressing of substrate. 

 
8. For nongalvanized steel handrails and railing systems, provide nongalvanized ferrous metal fittings, 

brackets, fasteners, and sleeves, except galvanize anchors embedded in exterior masonry and concrete 
construction. 

 
J. FINISHES 
 

1. General:  Finish metal stairs after assembly. 
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a. Comply with NAAMM "Metal Finishes Manual" for recommendations on application and 
designations of finishes. 

2. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with minimum 
requirements indicated below for SSPC surface preparation specifications and environmental 
exposure conditions of installed units: 

 
a. Interiors (SSPC Zone 1A):  SSPC SP 3 "Power Tool Cleaning." 

 
3. Apply shop primer to uncoated surfaces, except those with galvanized finish or those to be embedded 

in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with 
requirements of SSPC-PA 1 "Paint Application Specification No. 1" for shop painting. 

 
a. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

 
* * * * * 
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SECTION 05511 
 

EXTERIOR METAL STAIRS 
 
 
A. PERFORMANCE REQUIREMENTS 
 

1. Structural Performance:  Engineer, fabricate, and install steel stairs to withstand the following 
structural loads without exceeding the allowable design working stress of the materials involved, 
including anchors and connections.  Apply each load to produce the maximum stress in each 
component of steel stairs. 
a. Treads of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. ft. or a 

concentrated load of 300 lbf on a area of 4 sq. inches located in the center of the tread, 
whichever produces the greater stress. 

b. Platforms of Steel Stairs:  Capable of withstanding a uniform load of 100 lbf per sq. ft. 
c. Stair Framing:  Capable of withstanding stresses resulting from loads specified above as well 

as stresses resulting from railing system loads. 
2. Structural Performance:  Engineer, fabricate, and install handrails and railing systems to withstand the 

following structural loads without exceeding the allowable design working stress of the materials 
involved, including anchors and connections.  Apply each load to produce the maximum stress in each 
of the respective components of each metal fabrication. 
a. Top Rail of Guardrail Systems:  Capable of withstanding the following loads applied as 

indicated: 
1) Concentrated load of 200 lbf applied at any point and in any direction. 
2) Uniform load of 50 lbf per linear foot applied horizontally and concurrently with 

uniform load of 100 lbf per linear foot applied vertically downward. 
3) Concentrated and uniform loads above need not be assumed to act concurrently. 

b. Handrails Not Serving as Top Rails:  Capable of withstanding the following loads applied as 
indicated: 
1) Concentrated load of 200 lbf applied at any point and in any direction. 
2) Uniform load of 50 lbf per linear foot applied in any direction. 
3) Concentrated and uniform loads above need not be assumed to act concurrently. 

c. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal concentrated load of 
200 lbf applied to one sq. ft. at any point in the system including panels, intermediate rails, 
balusters, or other elements composing the infill area. 
1) Above load need not be assumed to act concurrently with loads on top rails of 

railing systems in determining stress on guard. 
3. Design stairs and handrails to meet requirements of the BOCA National Building Code, latest edition 

adopted by the City of Groton, CT. 
4. Design stairs and handrails to be meet American with Disabilities Act of 1990 and any state or local 

requirements. 
 
B. QUALITY ASSURANCE 
 

1. Fabricator Qualifications:  Firm experienced in producing steel stairs similar to those indicated for 
this Project with a record of successful in-service performance and with sufficient production capacity 
to produce required units without delaying the Work. 

2. Installer Qualifications:  Arrange for steel stair installation specified in this Section by the same firm 
that fabricated them. 

3. Engineer Qualifications:  A professional engineer legally authorized to practice in jurisdiction where 
Project is located and experienced in providing engineering services of the kind indicated that have 
resulted in the installation of metal stairs (including handrails and railing systems) similar to this 
Project in material, design, and extent and that have a record of successful in-service performance. 

4. Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding 
Code--Steel" and AWS D1.3 "Structural Welding Code--Sheet Steel." 
a. Certify that each welder has satisfactorily passed AWS qualification tests for welding 

processes involved and, if pertinent, has undergone recertification. 
 
C. FERROUS METALS 
 

1. Metal Surfaces, General:  For surfaces exposed to view in the completed Work, provide materials 
selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use mate-
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rials with exposed pitting, seam marks, roller marks, rolled trade names, roughness, or, for steel sheet, 
variations in flatness exceeding those permitted by referenced standards for stretcher-leveled sheet. 

2. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 
a. Galvanized finish for exterior installations. 

3. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or another 
weight required by structural loads.  Refer to Section 01011. 
a. Galvanized finish for exterior installations. 

4. Galvanized Steel Sheet:  Quality as follows: 
a. Structural Quality:  ASTM A 446/A 446M; Grade A, G 90 (Z 275) coating, unless 

otherwise indicated, or unless another grade is required for design loading. 
5. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy to be 

welded. 
 
D. FASTENERS 
 

1. General:  Provide hot dipped galvanized fasteners for exterior use or where built into exterior walls. 
2. Bolts and Nuts:  Regular hexagon-head type, ASTM A 307, Grade A (ASTM F 568, Property Class 

4.6), with hex nuts, ASTM A 563, and, where indicated, flat washers. 
3. Plain Washers:  Round, carbon steel, ANSI B18.22.1. 
4. Lock Washers:  Helical, spring type, carbon steel, ANSI B 18.21.1. 
5. Expansion Anchors:  Anchor bolt and sleeve assemblies of material indicated below with capability to 

sustain, without failure, a load equal to 6 times the load imposed when installed in unit masonry and 
equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM 
E 488 conducted by a qualified independent testing agency. 
a. Material:  Group 1 alloy 304 or 316 stainless-steel bolts and nuts complying with ASTM 

F 593 and ASTM F 594. 
 
E. PAINT 
 

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized steel, 
with dry film containing not less than 94 percent zinc dust by weight, and complying with 
DOD-P-21035 or SSPC-Paint 20. 

2. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no 
asbestos fibers. 

 
F. GROUT 
 

1. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior 
and exterior applications. 

 
G. STEEL-FRAMED STAIRS 
 

1. General:  Construct stairs to conform to sizes and arrangements indicated.  Join pieces together by 
welding, unless otherwise indicated.  Provide complete stair assemblies, including metal framing, 
hangers, columns, handrails, railing systems, newels, balusters, struts, clips, brackets, bearing plates, 
or other components necessary for the support of stairs and platforms, and as required to anchor and 
contain the stairs on the supporting structure. 
a. NAAMM Stair Standard:  Comply with "Recommended Voluntary Minimum Standards for 

Fixed Metal Stairs" in NAAMM "Metal Stair Manual" for class of stair designated, except 
where more stringent requirements are indicated. 
1) Commercial class, unless otherwise indicated. 

2. Stair Framing:  Fabricate stringers of structural steel channels, plates, or a combination thereof, as 
indicated.  Provide closures for exposed ends of stringers.  Construct platforms of structural steel 
channel headers and miscellaneous framing members as indicated.  Bolt or weld headers to stringers; 
and bolt or weld newels and framing members to stringers and headers.  If using bolts, fabricate and 
join so bolts are not exposed on finish surfaces. 

3. Metal Pan Risers (Inside Use Only):  Shape metal pans for risers to conform to configuration shown.  
Provide thicknesses of structural steel sheet for metal pans indicated, but not less than that required, to 
support total design loading. 
a. Form metal pans of galvanized-steel sheet, where indicated. 
b. Directly weld risers to stringers; locate welds on side of metal pans to be concealed. 
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c. Provide subplatforms of configuration and construction indicated; if not indicated, in 
thicknesses required to support design loading.  Attach subplatform to platform framing 
members with welds. 

4. Floor Plate Treads and Platforms:  Provide formed treads (and platform) of 1/4 inch thick steel floor 
plate with integral nosing and back edge stiffener.  Weld steel supporting brackets to stringer and 
weld treads to brackets. 
a. Pattern:  Manufacturer's standard. 
b. Finish:  Galvanized. 

5. Fabricate treads with steel angle or steel plate carrier at each end for stringer connections.  Secure 
treads to stringers with bolts. 

 
H. STEEL PIPE HANDRAILS AND RAILING SYSTEMS 
 

1. General:  Fabricate pipe handrails and railing systems to comply with requirements indicated for 
design, dimensions, details, finish, and member sizes, including wall thickness of pipe, post spacings, 
and anchorage, but not less than that required to support structural loads. 

2. Interconnect railing and handrail members by butt-welding, unless otherwise indicated. 
a. At tee and cross intersections, cope ends of intersecting members to fit contour of pipe to 

which end is joined, and weld all around. 
3. Form changes in direction of handrails and rails as follows: 

a. As detailed. 
4. Form simple and compound curves by bending pipe in jigs to produce uniform curvature for each 

repetitive configuration required; maintain cylindrical cross section of pipe throughout entire bend 
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of pipe. 

5. Close exposed ends of pipe by welding 3/16-inch-thick steel plate in place or with prefabricated 
fittings, except where clearance of end of pipe and adjoining wall surface is 1/4 inch or less. 

6. Flanges, Fittings, and Anchors:  Provide end closures, flanges, miscellaneous fittings, and anchors for 
interconnections of pipe and attachment of handrails and railing systems to other work.  Furnish 
inserts and other anchorage devices for connecting handrails and railing systems to concrete or 
masonry work. 
a. Connect railing posts to stair framing by direct welding, unless otherwise indicated. 

7. For galvanized handrails and railing systems, provide galvanized fittings, brackets, fasteners, sleeves, 
and other ferrous components. 

 
I. FINISHES 
 

1. General:  Finish metal stairs and railings after assembly. 
a. Comply with NAAMM "Metal Finishes Manual" for recommendations on application and 

designations of finishes. 
2. Galvanizing:  Hot-dip galvanize items indicated to be galvanized to comply with applicable standard 

listed below: 
a. ASTM A 153 for galvanizing iron and steel hardware. 
b. ASTM A 123 for galvanizing both fabricated and unfabricated iron and steel products made 

of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299 inch thick and 
heavier. 

c. Fill vent and drain holes that will be exposed in the finished work, unless indicated to remain 
as weep holes, by plugging with zinc solder and filing off smooth. 

 
* * * * *
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SECTION 05530 

GRATINGS 

A. STEEL BAR GRATINGS 
 

1. Standards:  Comply with NAAMM MBG 531, “Metal Bar Grading Manual for Steel, Stainless Steel and 
Aluminum Gratings, and Stair Threads.” 

2. Materials: 
a. Steel Plates, Shapes, and Bars:  ASTM A36. 
b. Wire Rod for Grating Crossbars:  ASTM A510. 

3. Type:  Weld. 
4. Traffic Surface: 

a. Standard Applications:  Plain. 
b. Wet or Slip Hazard Application:  Abrasive. 

5. Finish 
a. All Areas:  Hot-dip galvanized with a coating weight of not less than 1.8 oz./sq. ft. of coated 

surface. 

* * * * * 
 


