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SECTION 05 50 00

METAL FABRICATIONS

PART 1
GENERAL

LISTNUM 1 \l 2
RELATED DOCUMENTS

LISTNUM 1 \l 3
Drawings and general provisions of the contract, including General Conditions, Special Provisions, and Division 1 Detailed Provisions Sections, apply to this Section.

LISTNUM 1 \l 2
SECTION INCLUDES

LISTNUM 1 \l 3 \s 1
Shop fabricated stainless steel items:

LISTNUM 1 \l 4
Exhaust Duct for the Generator Chamber.
2.
Intake Duct for the Generator Chamber.

B.
Shop fabricated aluminum items:

1.
Ladders for the Valve Chamber
C.
Other Items


1.
Steel Pipe Bollards

1.03
QUALITY ASSURANCE
LISTNUM 1 \l 3 \s 1
Referenced Standards:  This Section incorporates by reference the latest revisions of the following documents.  In case of conflict between the requirements of this Section and the listed documents, requirements of the Contract Specifications shall prevail.

            Reference


          Title
AISI

Stainless Steel Types


ASTM A36/A36M

Specification for Carbon Structural Steel

ASTM A53/A53M

Specification for Pipe, Steel, Black and Hot-Dipped, 



Zinc-Coated, Welded and Seamless

ASTM A123/A123M
Specification for Zinc (Hot‑Dip Galvanized) Coatings on Iron


and Steel Products
ASTM A143

Practice for Safeguarding Against Embrittlement of Hot‑Dip
 

Galvanized Structural Steel Products and Procedure for 


Detecting Embrittlement

ASTM A153/A153M
Specification for Zinc Coating (Hot‑Dip) on Iron and Steel 


Hardware

ASTM A193/A193M
Specification for Alloy-Steel and Stainless Steel Bolting



Materials for High‑Temperature Service

ASTM A240/A240M
Specification for Heat‑Resisting Chromium and



 Chromium‑Nickel stainless Steel Plate, Sheet, and Strip 
for Pressure Vessels

ASTM A276

Specification for Stainless Steel Bars and Shapes.

ASTM A380

Practice for Cleaning, Descaling, and Passivation of Stainless 


Steel Parts, Equipment, and Systems

ASTM A384

Practice for Safeguarding Against Warpage and Distortion 


During Hot‑Dip Galvanizing of Steel Assemblies

ASTM A385

Practice for Providing High‑Quality Zinc Coatings (Hot‑Dip)

ASTM A489

Specification for Carbon Steel Lifting Eyes

ASTM A500

Specification for Cold‑Formed Welded and Seamless Carbon 


Steel Structural Tubing in Rounds and Shapes

ASTM A501

Specification for Hot‑Formed Welded and Seamless Carbon 


Steel Structural Tubing.

ASTM A563

Specification for Carbon and Alloy Steel Nuts

ASTM A653

Specification for Steel Sheet, Zinc‑Coated (Galvanized) or 


Zinc‑Iron Alloy‑Coated (Galvannealed) by the Hot‑Dip



Process

ASTM A780

Practice for Repair of Damaged and Uncoated Areas of Hot‑Dip 


Galvanized Coatings

ASTM A967

Specification for Chemical Passivation Treatments for Stainless 


Steel Parts

ASTM F436

Specification for Hardened Steel Washers

ASTM F593

Specification for Stainless Steel Bolts, Hex Cap Screws, and 


Studs

ASTM F594

Specification for Stainless Steel Nuts

ASTM F844

Specification for Washers, Steel, Plain (Flat), Unhardened for 


General Use

ASTM F1083

Standard Specification for Pipe, Steel, Hot-Dipped Zinc Coated 


(Galvanized) Welded, for Fence Structures

ASTM F1554

Specification for Anchor Bolts, Steel, 36, 55, and 105‑ksi Yield 


Strength

AWS D1.1

Structural Welding Code - Steel

AWS D1.6

Structural Welding Code - Stainless Steel

ICC

International Code Council Evaluation Reports for Concrete and 


Masonry Anchors

NSF

NSF International

SSINA

Specifications for Stainless Steel

SSINA

Design Guidelines for the Selection and Use of Stainless Steel

SSINA

Stainless Steel Fabrication

SSINA

Stainless Steel Fasteners


B
Shop and field welding shall conform to the requirements of Section 05 05 00.

C.
The use of salvaged, reprocessed or scrap materials will not be permitted.


D
Welding Qualification: As specified in Section 05 05 00.

1.04
REGULATORY REQUIREMENTS



A.
Ladders shall be constructed and installed in accordance with applicable OSHA                               requirements and ANSI A14.3.


1.05
SUBMITTALS

A. Procedures: Section 01 33 00.

B. Shop Drawings:  Metal fabrications, including welding and fastener information.

C. Manufacturer’s product data showing conformance to the Specification.

D. Welding Procedures, Qualification, and Inspection Reports: As specified in Section 

05 05 00.

E. 
Passivation method for stainless steel members.

F.  
Hot‑Dip Galvanizing: Certificate of compliance signed by galvanizer, with description of 


material processed and ASTM standard used for coating.

1.06
SHIPMENT, STORAGE, AND HANDLING


A.
Insofar as practical, factory assemble items specified herein. Assemblies that due to necessity have to be shipped unassembled shall be packaged and tagged in manner that will protect materials from damage and will facilitate identification and field assembly.


B.
Package stainless steel items in a manner to provide protection from carbon 



impregnation.


C.
Protect painted coatings and hot‑dip galvanized finishes from damage due to metal 


banding and rough handling. Use padded slings and straps.


D.
Store fabricated items in dry area, not in direct contact with ground.

PART 2
PRODUCTS

2.01
GENERAL



A.
Meet the following requirements:
	Item
	ASTM Reference

	Steel pipe
	A501 or A53/A53M, Type E or S, Grade B

	Stainless steel:
	

	
Bars and angles
	A276, AISI Type 316 or 316L (weldable)

	
Shapes
	A276, AISI Type 304 or 304L (weldable)

	
Steel Plate, sheet, and strip
	A240/A240M, AISI Type 316 or 316L (weldable)

	
Bolts, threaded rods, and anchor studs
	F593, AISI Type 316, Condition CW

	
Nuts
	F594, AISI Type 316, Condition CW

	Steel bolts and nuts:
	

	
Carbon steel
	A307 bolts, with A563 nuts

	
High-strength
	A325, Type 1 bolts, with A563 nuts

	Anchor rods
	F1554, Grade 55, with weldability supplement S1

	
Eyebolts
	A489

	
Threaded rods
	A36/A36M

	
Flat washers (unhardened)
	F844

	
Flat and beveled washers (hardened)
	F436

	Aluminum:
	

	      Extruded Aluminum
	ASTM B221, Alloy 6061-T6

	      Sheet Aluminum
	ASTM B209, Alloy 6061-T6

	      Aluminum Alloy Bars
	ASTM B211, Alloy 6061-T6

	      Bolts, Nuts, and Washers
	ASTM F593 bolts, ASTM F594 nuts, Type 316 stainless steel

	      Expansion Anchors
	Type 316 stainless steel; follow Section 05501

	      Welding Materials
	AWS D1.1; type required for materials being welded

	      Bituminous Coating
	SSPC - Paint 12, solvent-type bituminous mastic, normally free of sulfur, compounded for 15 mil dry film thickness per coat

	      Cold Galvanizing Compound
	ZRC Products Company, or as approved


B.
Bolts, Washers, and Nuts: Use stainless steel.

2.02
ANCHOR BOLTS AND ANCHOR BOLT SLEEVES


A.
As specified within Section 05 05 23.

2.03
FABRICATED UNITS


A.
Intake and Exhaust Duct for Generator Chamber




1.
Fabricate of stainless steel.




2.
Weld joints continuously and make watertight.




3.
Furnish Rubatex gasket to cover full bearing surface with wall.
2.04
PIPE BOLLARDS


A.
Pipe Bollards:  ASTM F1083 Schedule 40 galvanized steel 6” (outside diameter) pipe with minimum  yield strength of 25 ksi; coating conforming to ASTM F1234 Type A on pipe exterior and interior.  Pipe to be filled with concrete.


B.
Pipe Bollards:  Install pipe in footing depth of 3 feet below finish grade and fill with concrete to a rounded surface at top of pipe.  Bollards shall stand plumb to a height of 42” above finish grade.



C.
Erection Tolerances



1.
Maximum Variation From Plumb:  ¼ inch.



2.
Maximum Offset From True Position:  1 inch.



3.
Components shall not infringe adjacent property lines.

2.05
ACCESSORIES


A.
Antiseizing Lubricant for Stainless Steel Threaded Connections:

1. Suitable for wastewater.

2. Resists washout.

3. Acceptable Manufacturers:

a. Bostik, Middleton, MA; Neverseez.

b. Saf‑T‑Eze Div., STL Corp., Lombard, IL; Anti‑Seize.

c. Approved equal.

B.
Neoprene Gasket:


1.
ASTM D1056, 2C1, soft, closed‑cell neoprene gasket material, suitable for exposure 


to sewage and sewage gases, unless otherwise shown on Drawings.


2.
Thickness: Minimum 1/4 inch.


3.
Furnish without skin coat.


4.
Acceptable Manufacturer: 


a.
Rubatex Corporation, Bedford, VA; Rubatex No. R‑411‑N


b.
Approved equal

2.06
FABRICATION


A.
General:


1.  
Finish exposed surfaces smooth, sharp, and to well‑defined lines.


2.
Furnish necessary rabbets, lugs, and brackets so work can be assembled in neat, 


substantial manner.


3.
Conceal fastenings where practical; where exposed, flush countersink.


4.
Drill metalwork and countersink holes as required for attaching hardware or other 


materials.


5.
Grind cut edges smooth and straight. Round sharp edges to small uniform radius. 


Grind burrs, jagged edges, and surface defects smooth.


6.
Punch holes 1/16‑inch larger than the nominal size of the bolts, unless otherwise 


indicated. Whenever needed because of the thickness of the metal, subpunch and 


ream or drill holes.


7.
Fit and assemble in largest practical sections for delivery to site.


B.
Materials:


1.
Use stainless steel shapes, unless otherwise noted.


2.
Fabricate stainless steel in accordance with SSINA.


C.
Welding:


1.
Weld connections and grind exposed welds smooth. When required to be watertight, 


make welds continuous.


2.
Welded fabrications shall be free from twisting or distortion caused by improper 


welding techniques.


3.
Stainless Steel: Meet requirements of AWS D1.6.


D.
Finish:


1.
Unless otherwise indicated:


a.
Stainless Steel: None.


b.
Dissimilar Metal Protection:  Apply one coat of Rust-Oleum #9578 High Build 


Coal Tar Epoxy, thinned as recommended by the manufacturer, 125-150 sq. ft./ 


per gallon, or approved equal. Apply two finish coats at 8 mils dry film per4 coat.


c.    Aluminum:  Apply one coat of bituminous paint to surface in contact with                                   cementitious or dissimilar materials.


E.
Watertight Seal: Where required or shown, furnish neoprene gasket of a type that is 


satisfactory for use in contact with sewage. Cover full bearing surfaces.


F.
Ladder Accessories:                                                                                                                                  1.   Safety Extension Post:                                                                                                                              a.   Manufacturer:  The Bilco Company, Model 2 Ladder UP.                                                                  b.   Material:  High strength steel.                                                                                                             c.   Finish:  Hot dip galvanized.                                                                                                                 d.   Operation:  Telescoping tubular section; locks automatically when fully extended;                                  movement controlled by a spring balancing mechanism.

2.07
FABRICATION TOLERANCES



A.
Squareness:  1/8 inch maximum difference in diagonal measurements.



B.
Maximum Offset Between Faces:  1/16 inch.



C.
Maximum Misalignment of Adjacent Members:  1/16 inch.



D.
Maximum Bow:  1/8 inch in 60 inches.


E.
Maximum Deviation From Plane:  1/16 inch in 60 inches.


2.08

SOURCE QUALITY CONTROL


A.
Visually inspect all fabrication welds and correct any deficiencies.


1.
Stainless Steel: AWS D1.6.

PART 3
EXECUTION


3.01
Examination and Preparation


A.
Verify measurements at the site when possible.  Include field dimensions in shop 



drawings.


B.
Verify that field conditions are acceptable and are ready to receive work.


C.
Make provisions for erection loads with temporary bracing. Keep work in alignment.


D.
Supply items required to be cast into concrete or embedded in masonry with setting 


templates.


3.02
Finish


A.
Welds and adjacent areas be prepared such that there is:


1.
No undercutting or reverse ridges on the weld beads.


2.
No weld spatter on or adjacent to the weld or any other area to be painted.


3.
No sharp peaks or ridges along the weld bead.


4.
All embedded pieces of electrode or wire and the adjacent weld shall be removed and 

replaced with new welds.

3.03
Installation of Metal Fabrications


A.
General:


1.
Install metal fabrications plumb or level, accurately fitted, free from distortion or 


defects.


2.
Install rigid, substantial, and neat in appearance.


3.
Install manufactured products in accordance with manufacturer’s recommendations.


4.
Obtain Engineer approval prior to field cutting members or making 



       adjustments not scheduled.  Repair damage to galvanized coating and welds with two                     coats of cold galvanizing compound.

B.
Allow for erection loads and provide temporary bracing to maintain true alignment until 


completion of erection and installation of permanent attachments.


C.
Protect encased or embedded dissimilar metals (both metals must be encased or 




embedded) from galvanic corrosion by means of pressure tapes, coatings or isolators.


D.
Place metalwork to be embedded in concrete accurately and hold in correct position while the concrete is placed or, if indicated, form recesses or blockouts in the concrete. Thoroughly clean the surfaces of metalwork in contact with or embedded in concrete. If accepted, recesses may be neatly cored in the concrete after it has attained its design strength and the metalwork grouted in place.

3.04
Electrolytic Protection


A.
Stainless Steel:


1.
During handling and installation, take necessary precautions to prevent carbon 


impregnation of stainless steel members.


2.
After installation, visually inspect stainless steel surfaces for evidence of iron rust, oil, 


paint, and other forms of contamination.


3.
Remove contamination in accordance with requirements of ASTM A380 and A967.


4.
Brushes used to remove foreign substances shall utilize only stainless steel or 



nonmetallic bristles.


5.
After treatment, visually inspect surfaces for compliance.

END OF SECTION

METAL FABRICATIONS
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