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METAL CASTINGS
v. 9.19
*********************************************************************************************
NTS: This section covers iron castings such as various types of manhole frames and covers, catch basin and curb inlet frames and grates, as well as riser rings and manhole chimney seals.  

A large array of castings are available from manufacturers.  Edit this section as required to include castings for specific projects.

Coordinate this section with the Division 33 sections on manholes, drainage structures (including Section 33 44 13, Drainage Structures), and other materials on which castings will be installed.  Coordinate this section with castings details and other applicable details on the Drawings.
*********************************************************************************************
GENERAL
DESCRIPTION
Scope:
Contractor shall provide labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install metal castings.
Castings include metal items that are not part of miscellaneous metal fabrications or metal systems in other Specifications Sections.
Manhole riser rings and chimney seals are included in this Section. 
Coordination:
Review installation procedures under this and other Sections and coordinate installation of items to be installed with or before metal castings Work.
Where coordination of Work by others is required, notify other contractors in advance of installing castings to provide other contractors with sufficient time for installing items included in their contracts to be installed with or before metal castings Work.
*********************************************************************************************
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Related Sections: 
(--1--)
*********************************************************************************************
NTS: Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS: Select one version of paragraph “1.2 A.” below and delete the other. Insert at (--1--), (--2--) and (--3--) below the various metal castings types to be used for project.  Adjust section “1.2” below for additional work item numbers as needed. If second version of 1.2 A. is selected below, add metal castings to the pay item for manholes and drainage structures. Coordinate with Section 33 44 13 Drainage Structures and 33 49 13 Storm Drainage Manholes.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Metal Castings Various Sizes and Types
Work Item Number and Title 
05 56 00-A (--1--) Metal Castings
05 56 00-B (--2--) Metal Castings
05 56 00-C (--3--) Metal Castings
The quantity of said structures will be the number of each size and type, furnished and installed in place as shown and specified on the plan. 
Payment for metal castings will be based on the contract unit price for each size and type of metal casting.
Metal Castings Various Sizes and Types
Costs associated with castings are included with manholes or storm drainage structures and are not paid for separately.
REFERENCES
*********************************************************************************************
NTS: RETAIN APPLICABLE STANDARDS AND ADD OTHERS AS REQUIRED.
*********************************************************************************************
Standards referenced in this Section are listed below:
American Association of State Highway and Transportation Officials (AASHTO)
AASHTO H-20 Loading
ASTM International.
ASTM A48/A48M, Specification for Gray Iron Castings.
ASTM D4632, Standard Test Method for Grab Breaking Load and Elongation of Geotextiles.
ASTM D4833, Standard Test Method for Index Puncture Resistance of Geomembranes and Related Products. 
ASTM D4751, Standard Test Method for Determining Apparent Opening Size of a Geotextile.
ASTM D4491, Standard Test Methods for Water Permeability of Geotextiles by Permittivity. 
QUALITY ASSURANCE 
Manufacturer’s Qualifications:
Manufacturer shall have at least five years of experience manufacturing products substantially similar to those required and shall be able to submit documentation of at least five installations in satisfactory operation for at least five years each.
Component Supply and Compatibility:
Obtain all frame, lid or cover, and grate products included in this Section regardless of component manufacturer, from a single castings manufacturer.
Castings manufacturer shall review and approve or prepare all Shop Drawings and other submittals for all components furnished under this Section.
Components shall be constructed for specified service conditions and shall be integrated into overall assembly by castings manufacturer.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS 
Action Submittals: Submit the following:
Product Data:
Metal Castings - Product Data
Provide copies of manufacturer’s catalog information for the products proposed for use, specifications, load tables, dimension diagrams, anchor details, and installation instructions.  Include indication of specific products or models being used.
Shop Drawings (NOT USED)
Samples (NOT USED) 
Delegated Design Submittal (NOT USED)
Informational Submittals: Submit the following:
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements: 
Metal Castings – Qualifications Statement
If submitting an unlisted product or manufacturer as a comparable equal to listed products and manufacturers.
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Maintenance Contracts (NOT USED)
Operation and Maintenance Data (NOT USED)
Bonds (NOT USED)
Warranty Documentation (NOT USED)
Record Documentation (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Software (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
DELIVERY, STORAGE AND HANDLING
Packing, Shipping, Handling, and Unloading:
Deliver products to the Site to ensure uninterrupted progress of the Work.  Deliver anchorage materials to be embedded in concrete in ample time to prevent delaying the Work.
Comply with Section 01 65 00, Product Delivery Requirements.  
Storage and Protection:
Protect materials from corrosion and deterioration.
Comply with Section 01 66 00, Product Storage and Handling Requirements. 
PRODUCTS
*********************************************************************************************
NTS: In article “2.1”, edit material and size to suit project.  Delete all unused casting numbers and references from the list below.  Only include castings that are to be used on project. 

Only gray iron castings are specified below; edit section if ductile iron, fiberglass, or other casting materials are to be used.  Consult with manufacturers when loads greater than AASHTO H-20 are required. 
*********************************************************************************************
CASTING MATERIALS
*********************************************************************************************
NTS:  The following casting numbers correspond with City Utilities standard details for castings. Provide standard details in Contract Documents and make sure detail numbers on Drawings match this specification.
*********************************************************************************************
24” Sanitary Casting:
Material: ASTM A48/A48M, Class 35B.
Products and Manufacturers: Provide one of the following:
R-1772, manufactured by Neenah Foundry Company, with “Sanitary” lettered solid lid.
1022Z1, manufactured by East Jordan Iron Works, Inc, with 1020AHDGS “Sanitary Sewer” lettered solid lid.
Or equal.
Watertight Sanitary Casting:
Material: ASTM A48/A48M, Class 35B.
Products and Manufacturers: Provide one of the following:
R-1772, manufactured by Neenah Foundry Company, with “Sanitary Sewer” lettered, solid, bolted lid.
1022Z1PT, manufactured by East Jordan Iron Works, Inc, with “Sanitary Sewer” lettered, solid, bolted lid.
Or equal.
12” Cleanout Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-1976, manufactured by Neenah Foundry Company.
1578, manufactured by East Jordan Iron Works, Inc.
Or equal.
24” Solid Storm Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-1772, manufactured by Neenah Foundry Company, with environmental lettering/symbols.
1022Z1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
24” Watertight Storm Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-1772, manufactured by Neenah Foundry Company, with “Storm” lettered, solid, bolted lid.
1022Z1PT, manufactured by East Jordan Iron Works, Inc, with “Storm” lettered, solid, bolted lid.
Or equal.
24” Storm Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-2502, manufactured by Neenah Foundry Company, with Type D grate and environmental lettering/symbols.
1022Z1M1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
24” Beehive Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-1722, manufactured by Neenah Foundry Company, with R-4351-D beehive grate and environmental lettering/symbols.
1022Z1, manufactured by East Jordan Iron Works, Inc, with 6509-O beehive grate and environmental lettering/symbols.
Or equal.
30” x 30” Beehive Grate:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-4215-C, manufactured by Neenah Foundry Company, with environmental lettering/symbols.
6610-O, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
2’ x 2’ Alley Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3036-B, manufactured by Neenah Foundry Company, with type S grate and environmental lettering/symbols.
5100ZM1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
2’ x 2’ Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3010, manufactured by Neenah Foundry Company, with grate Type A and environmental lettering/symbols.
7010ZM1T1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
2’ x 2’ Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3010, manufactured by Neenah Foundry Company, with grate Type R and environmental lettering/symbols.
7010ZM5T1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
2’ x 2’Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3010, manufactured by Neenah Foundry Company, with grate Type S and environmental lettering/symbols.
7010ZM3T1, manufactured by East Jordan Iron Works, Inc, with environmental lettering/symbols.
Or equal.
2’ x 3’ Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3067, manufactured by Neenah Foundry Company, with grate Type C and environmental lettering/symbols.
7030Z1, manufactured by East Jordan Iron Works, Inc, with grate Type M2 and environmental lettering/symbols.
Or equal.
2’ x 3’ Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3067, manufactured by Neenah Foundry Company, with grate Type R and environmental lettering/symbols.
7030Z1, manufactured by East Jordan Iron Works, Inc, with grate Type M3 and environmental lettering/symbols.
Or equal.
2’ x 3’ Curb and Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
7030Z1, manufactured by East Jordan Iron Works, Inc, with grate Type M5 and environmental lettering/symbols.
Or equal.
33” Round Curb & Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
7020Z, manufactured by East Jordan Iron Works, Inc, with grate Type M1 and environmental lettering/symbols.
Or equal.
33” Round Curb & Gutter Casting:
Material: ASTM A48/A48M, Class 35 B.
Products and Manufacturers: Provide one of the following:
R-3159-A, manufactured by Neenah Foundry Company, with grate Type S and environmental lettering/symbols.
7020Z, manufactured by East Jordan Iron Works, Inc, with grate Type M2 and environmental lettering/symbols.
Or equal.
CASTING FABRICATION 
Fabrication, General: 
Castings shall be of uniform quality, free of sand holes, gas holes, shrinkage cracks, and other surface defects.
Castings shall be ground smooth and well-cleaned by shot blasting in the shop.
Design and fabricate round frames and covers to prevent rocking and rattling under traffic loads that will be imposed in actual use.
Fabricate castings true to pattern so that component parts fit together.
*********************************************************************************************
NTS: When drainage inlets or manhole lids are installed verify that “no dumping drains to waterways” or any other specific symbol or wording required is included on the drawing details.
*********************************************************************************************
The surface of drainage inlets shall have a casted marker that displays that it drains to waterways, as shown on Drawings.
Each casting shall be identifiable and, depending on its size, shall indicate the following: name of producing foundry, ASTM material designation, individual part number, and cast or heat date.  Castings shall include all lettering shown or indicated on the Drawings.
*********************************************************************************************
NTS: Coordinate Article “2.3” Below with Drawings. Note external chimney seals might not be applicable on rehab projects because of the additional excavation required. Edit section if other riser ring materials are acceptable. 
*********************************************************************************************
RISER RINGS 
Riser rings shall be precast concrete and shall have a minimum thickness of 2 inches and a maximum thickness of 6 inches.
Riser ring joints shall be sealed with the following method: 
Preformed Flexible Joint Sealant in accordance with ASTM C990 and AASHTO- M198.
Manufactures: Provide joint sealant from the following:
EZ Stik, by Press-Seal Gasket Corporation.
Kent Seal No 2, by Hamilton Kent.
Or equal. 
*********************************************************************************************
NTS: This is a new material, utilize on projects as applicable delete if not needed. An example application may be to place the composite aggregate around the riser rings of an existing manhole to help reduce infiltration.   AquaBlok is a composite- aggregate technology resembling small stones. This is comprised of a dense aggregate core surrounded by bentonite. When the bentonite is in contact with water it swells providing a seal. Bentonite can be specified as 20%, 25%, and 30% by weight based on the total quantity of material used in production. Insert at (--1--) project specific percent weight. 
*********************************************************************************************
Bentonite Stone
Manufactures: Provide joint sealant from the following:
AquaBlok, by AquaBlok, Ltd.
Or equal. 
Aggregate: Nominal AASHTO #8, limestone
Bentonite: 
Powdered – approximate 200 mesh
Bentonite clay; High-swell Wyoming Sodium Natural Material
Odorless light grey powder
(--1--) by weight
Binder: Cellulosic Polymer
Sanitary Manhole Chimney Seal 
In addition to the required riser ring joint seal, provide one of the following: 
External Chimney Seal, manufactured by Cretex Specialty Products.
Wrapidseal manufactured by CANUSA-CPS. 
Or equal. 
Storm Manhole Chimney Seal
Provide non-woven geotextile wrap around exterior of manhole chimney. Geotextiles shall conform to the requirements in the following table:
	Non-Woven Geotextile Fabric Requirements

	Physical Property
	Test Method
	Unit
	Min. Value

	Grab Tensile Strength
	ASTM D 4632
	lbs.
	200

	Grab Tensile Elongation
	ASTM D 4632
	%
	50

	Puncture Strength
	ASTM D 4833
	lbs.
	500

	Apparent Opening Size (AOS)
	ASTM D 4751
	U.S. Sieve
	#80

	Flow Rate
	ASTM D 4491
	gal/min/ft2
	95


EXECUTION 
INSPECTION
Examine conditions under which Work is to be performed and notify Engineer in writing of conditions detrimental to proper and timely completion of the Work.  Do not proceed with installation until unsatisfactory conditions are corrected.
RISER RINGS
*********************************************************************************************
NTS:  Edit section below for use on rehab projects.  External chimney seals are not usable on rehab projects.  The use of asphaltic mastic is no longer allowed on city utility projects.
*********************************************************************************************
Use riser rings to provide adjustment of the casting to finish grade.
*********************************************************************************************
NTS:  If project requires watertight castings and riser rings may be needed, add in the Standard Detail for Cast-In-Place Section Alternative to Adjusting Rings to the drawings. Edit paragraphs below as necessary.  
*********************************************************************************************
Use precast concrete riser rings for all precast and masonry manholes and structures, where watertight castings are NOT required.  
Riser rings shall be used for all precast and masonry manholes and structures, where required.  Riser ring stacks shall be a maximum of 12-inches in height, and shall be provided between the top of the cone or slab and the underside of the manhole casting for adjustment of the casting to finished grade.  No more than 2 grade rings shall be stacked together to reach the finished grade.
Riser rings shall be provided between the top of the cone or slab and the underside of the manhole casting.  
Riser rings for precast manholes shall be laid in rubber base extrudable preformed gasket material and shall conform to details shown.  
Joints between the casting, riser rings, and top section of the manhole shall be sealed using the applicable external chimney seal.
Where watertight castings are specified, a cast-in-place concrete section shall be used in lieu of riser rings.  Cast-in-place section shall conform to details shown.
Engineer shall be notified if the above requirements cannot be met for specific field installations and Contractor shall not proceed without written approval from Engineer.
*********************************************************************************************
NTS: Edit sections “A-E” below as needed to suit project.
*********************************************************************************************
INSTALLATION 
Comply with casting manufacturer's printed instructions and the Contract Documents. Where castings are installed on precast concrete, fabricated fiberglass, or other fabricated products, install casting in accordance with requirements of manufacturer of product on which casting will be installed.
Set castings accurately to required location, alignment, and elevation, plumb, level, true and free of rack, measured from established lines and levels. Where applicable, brace temporarily or anchor tempo­rarily in formwork. 
In paved streets: 
Where Work is in paved streets or areas which have been brought to grade, not more than 12 inches shall be provided between the top of the cone or slab and the underside of the manhole casting for adjustment of the casting to finished street grade.
*********************************************************************************************
NTS: Edit Paragraphs “D & E” below based on project specific requirements. Paragraph “D & E” are intended for sanitary sewer applications. When project is for storm sewer applications coordinate Paragraph “D” with Drawings and edit to suit designed/intended drainage plans. 
*********************************************************************************************
In Unpaved Streets or Alleys:
Where Work is in unpaved streets or alleys, provide space for riser rings between the top of the cone or slab and the underside of the manhole casting for adjustment of the casting to finished grade. The top of the manhole casting shall be flush with the finished grade, unless otherwise directed by the Engineer. 
Within Cultivated and Non-Cultivated Areas:
Where Work is in cultivated areas, the top of the manhole casting shall be 1 foot above finished grade and in non-cultivated areas the casting shall be flush with the finished grade, unless otherwise directed by the Engineer.
+ + END OF SECTION + +
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