DIVISION 20 – MECHANICAL GENERAL

Section 20 00 00 - Mechanical Work - General

READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL
1.1 SUMMARY OF WORK
A. The extent and location of “Mechanical Work - General” is shown in the Contract Documents.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES
A. The publications listed below form a part of this specification to the extent referenced. The publications are referred to within the text by the basic designation only.
1. ASME (American Society of Mechanical Engineers)

a. ASME A13.1 – Scheme for the Identification of Piping Systems (2007)
b. ASME B16.21 – Nonmetallic Flat Gaskets for Pipe Flanges (2011)
c. ASME B18.2.1 – Square, Hex, Heavy Hex Bolts and Screws (2012)
d. ASME B1.20.1 – Wrought Copper and Copper Alloy Solder (2012)
2. ASTM (American Society for Testing and Materials)

a. ASTM A 47 – Ferritic Malleable Iron Castings (2009)
b. ASTM A 53 – Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless
c. ASTM A 307 – Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod (2012)

d. ASTM A 126 – Gray Iron Castings for Valves, Flanges and Pipe Fittings (2009)
e. ASTM A 536 – Ductile Iron Castings (2009)
f. ASTM B 32 – Solder Metal
g. ASTM C 1107 – Packaged Dry, Hydraulic Cement Grout
h. ASTM D 2235 – Solvent Cement for ABS Plastic Pipe and Fittings
i. ASTM D 2564 – Solvent Cements for PCV Plastic Piping Systems
j. ASTM D 3138 – Solvent Cements for Transition Joints Between ABS and PVC Non-Pressure Piping Components (2011)
k. ASTM F 493 – Solvent Cements for CPVC Plastic Pipe and Fittings
l. ASTM F 656 – Primers for Use in Solvent Cement Joints of PVC Plastic Pipe and Fittings
3. AWWA (American Water Works Association)

a. AWWA C110 – Ductile Iron and Grey Iron Fittings
b. AWWA C111 – Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings
4. AWS (American Welding Society)

a. AWS A5.8.

b. AWS D1.1
c. AWS D10.12

5. CDA (Copper Development Association Inc.)
1.3 SUBMITTALS
A. Submit materials data in accordance with Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
Only request submittals needed to verify compliance with Project requirements.

1. Product Data: For dielectric fittings, flexible connectors, mechanical sleeve seals, pipe and fittings, and identification materials and devices.

2. Shop Drawings: Detail fabrication and installation for metal and wood supports and anchorage types for mechanical materials and equipment.

3. Coordination Drawings: For access panel and door locations.

4. Coordination Drawings: Detail major elements, components, and systems of mechanical equipment and materials in relationship with other systems, installations, and building components. Show space requirements for installation and access. Indicate if sequence and coordination of installations are important to efficient flow of the Work. Include the following:

a. Planned piping layout, including valve and specialty locations and valve-stem movement.

b. Clearances for installing and maintaining insulation.

c. Clearances for servicing and maintaining equipment, accessories, and specialties, including space for disassembly required for periodic maintenance.
The connection point of the HVAC equipment to Port DDC system and Fire Alarm systems shall be shown on the shop drawings.
d. Equipment and accessory service connections and support details.

e. Exterior wall and foundation penetrations.

f. Fire rated wall and floor penetrations.

g. Sizes and location of required concrete pads and bases.

h. Scheduling, sequencing, movement, and positioning of large equipment into building during construction.

i. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings and their relationship to other penetrations and installations.

j. Reflected ceiling plans to coordinate and integrate installation of air outlets and inlets, light fixtures, communication system components, sprinklers, and other ceiling mounted items.

5. Samples: Of color, lettering style and other graphic representation required for each identification material and device.

1.4 QUALITY ASSURANCE

A. Comply with ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification devices.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver pipes and tubes with factory applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe end damage and prevent entrance of dirt, debris, and moisture.

B. Protect stored pipes and tubes from moisture and dirt. Elevate above grade. Do not exceed structural capacity of floor, if stored inside.

C. Protect flanges, fittings, and piping specialties from moisture and dirt.

1.6 SEQUENCING AND SCHEDULING

A. Coordinate mechanical equipment installation with other building components.

B. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction to allow for mechanical installations.

C. Coordinate installation of required supporting devices and set sleeves in poured-in-place concrete and other structural components, as they are constructed.

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for efficient flow of the Work. Coordinate installation of large equipment requiring positioning before closing in building.

E. Coordinate connection of mechanical systems with exterior underground and overhead utilities and services. Comply with requirements of governing regulations, franchised service companies, and controlling agencies.

F. Coordinate requirements for access panels and doors if mechanical items requiring access are concealed behind finished surfaces.

G. Coordinate installation of identifying devices after completing covering and painting, if devices are applied to surfaces. Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2   PRODUCTS

Edit the following descriptive specifications to identify Project requirements.
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 PIPE AND PIPE FITTINGS

A. Refer to individual Division 23 Heating, Ventilating and Air Conditioning (Change Division as Required) piping sections for pipe and fitting materials and joining methods.

B. Pipe Threads: ASME B1.20.1 for factory threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A. Refer to individual Division 23 Heating, Ventilating and Air Conditioning (Change Division as Required) piping sections for special joining materials not listed below.

B. Pipe Flange Gasket Materials: Suitable for chemical and thermal conditions of piping system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8 inch maximum thickness, unless thickness or specific material is indicated.

a. Full-Face Type: For flat face, Class 125, cast-iron and cast-bronze flanges.

b. Narrow Face Type: For raised face, Class 250, cast iron and steel flanges.

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full face or ring type, unless otherwise indicated.

C. Flange Bolts and Nuts: ASTM A 307 Grade B, Heavy Hex, Carbon Steel, Dimensions per: ASME B18.2.1 unless otherwise indicated.

D. Solder Filler Metals: ASTM B 32-08, lead-free alloys Includes water-flushable flux according to ASTM B813.
E. Brazing Filler Metals: AWS A5.8.
1. BCuP Series: Copper-phosphorus alloys.

2. BAg1: Silver alloy.

F. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

PVC, CPVC, PB, ABS, and like piping products are allowed only for marine projects.

G. Solvent Cements: Manufacturer's standard solvent cements for the following:

1. ABS Piping: ASTM D 2235.

2. CPVC Piping: ASTM F 493.

3. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

4. PVC to ABS Piping Transition: ASTM D 3138.

H. Flanged, Ductile Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon-steel bolts and nuts.

I. Couplings: Iron body sleeve assembly, fabricated to match OD of plain-end, pressure pipes.

1. Sleeve: ASTM A 126, Class B, gray iron.

2. Followers: ASTM A 47 (ASTM A 47M) malleable iron or ASTM A 536 ductile iron.

3. Gaskets: Rubber.

4. Bolts and Nuts: AWWA C111.

5. Finish: Enamel paint.

2.3 DIELECTRIC FITTINGS
A. General: Assembly or fitting with insulating material isolating joined dissimilar metals, to prevent galvanic action and stop corrosion.
Use B. for Work at the Airport

B. Dielectric Fittings:

1. Manufacturer: Victaulic, EPCO, B & K, Or Approved Equal.

2. ASTM A53 electro zinc plated steel body with threaded end connections and NSF/FDA approved LTHS high temperature stabilized polyolefin polymer liner; suitable for 200 F and 300 psi.

3. Dielectric unions: Not Allowed.
C. Description: Combination of copper alloy and ferrous; threaded, solder, plain, and weld neck end types and matching piping system materials.

D. Insulating Material: Suitable for system fluid, pressure, and temperature.

E. Dielectric Flanges: Factory fabricated, companion flange assembly, for 150 or 300 psig minimum working pressure as required to suit system pressures.

F. Dielectric Flange Insulation Kits: Field assembled, companion flange assembly, full face or ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel backing washers.

1. Provide separate companion flanges and steel bolts and nuts for 150 or 300 psig minimum working pressure as required to suit system pressures.

G. Dielectric Couplings: Galvanized steel coupling with inert and non-corrosive, thermoplastic lining; threaded ends; and 300 psig minimum working pressure at 225 degrees F.

H. Dielectric Nipples: Electroplated steel nipple with inert and non-corrosive, thermoplastic lining; plain, threaded, or grooved ends; and 300 psig minimum working pressure at 225 degrees F.

2.4 FLEXIBLE CONNECTORS

A. General: Fabricated from materials suitable for system fluid and that will provide flexible pipe connections. Include 125 psig minimum working pressure rating, unless higher working pressure is indicated, and ends according to the following:

1. 2 Inch IPS and smaller: Threaded.

2. 2-1/2-Inch IPS and larger: Flanged.

3. Option for 2-1/2-Inch IPS and larger: Grooved for use with keyed couplings.

B. Bronze Hose, Flexible Connectors: Corrugated, bronze, inner tubing covered with bronze wire braid. Include copper tube ends or bronze flanged ends, braze welded to hose.

C. Stainless Steel Hose/Stainless Steel Pipe, Flexible Connectors: Corrugated, stainless steel inner tubing covered with stainless steel wire braid. Include stainless steel nipples or flanges, welded to hose.

2.5 MECHANICAL SLEEVE SEALS
A. Description: Modular design, with interlocking rubber links shaped to continuously fill annular space between pipe and sleeve. Include connecting bolts and pressure plates.

B. Manufacturer: Link Seal Thunderline, Advanced Products and Systems InnerLynx, Metraflex MetraSeal Type: EPDM or Butyl Rubber links with bolts to seal annular space, Or Approved Equal.  
2.6 SLEEVES
A. General: The following materials are for wall, floor, slab, and roof penetrations:

1. Steel Pipe: ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends.

2. Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile iron pressure pipe, with plain ends and integral water stop, unless otherwise indicated.

3. Stack Sleeve Fittings: Manufactured, cast iron sleeve with integral clamping flange. Include clamping ring and bolts and nuts for membrane flashing.

a. Underdeck Clamp: Clamping ring with set screws.

2.7 ESCUTCHEONS

A. General: Manufactured wall, ceiling, and floor plates; deep pattern type if required to conceal protruding fittings and sleeves.

1. Inside diameter: Closely fit around pipe, tube, and insulation of insulated piping.

2. Outside diameter: Completely cover opening.
B. Cast Brass: One piece, with set screw.

1. Finish: Rough brass.

C. Cast Brass: Split casting with concealed hinge and set Finish: Polished chrome-plate screw.

1. Finish: Rough brass.

2. Finish: Polished chrome-plate.

D. Stamped Steel: Split plate, with concealed hinge, set screw, and chrome plated finish Preferred.
E. Cast Iron Floor Plate: One piece casting.

2.8 GROUT

A. Non-shrink, Nonmetallic Grout: ASTM C 1107, Grade B.

1. Characteristics: Post hardening, volume adjusting, dry, hydraulic-cement grout, non-staining, non-corrosive, nongaseous, and recommended for interior and exterior applications.

2. Design Mix: 5000 psig, 28 day compressive strength.

3. Packaging: Premixed and factory packaged.

PART 3   EXECUTION

3.1 PREPARATORY WORK

A. Inspections:

1. Prior to all Work, carefully inspect the installed Work of all other trades and verify that all such Work is complete to the point where the Work of this section may properly commence.

2. Verify that the Work of this section may be performed in strict accordance with all pertinent codes and regulations and the original design.

B. Discrepancies:

1. In the event of discrepancy, immediately notify the Engineer.

2. Do not proceed with installation in such areas until all discrepancies have been resolved.

C. Inspect each piece of pipe, tubing, fittings and equipment for defects and obstructions. Promptly remove all defective material from the site.

3.2 DEMOLITION

A. Refer to Section 02 41 13 - Site Demolition for general demolition requirements and procedures.

B. Disconnect, demolish, and remove piped utility systems, equipment, and components indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping. Fill abandoned piping with concrete and cap or plug piping with same or compatible piping material.

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store equipment; when appropriate, reinstall, reconnect, and make operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove equipment and deliver to Owner.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.
D. Accessible Work: Remove indicated exposed pipe and ductwork in its entirety.

E. Work Abandoned in Place: Cut and remove underground pipe a minimum of 2 inches beyond face of adjacent construction. Cap and patch surface to match existing finish. Update Redlines to indicate capped and abandoned pipe.
F. Removal: Remove indicated equipment from Project site and dispose of in accordance with applicable city, county, state, and federal regulations.

G. Temporary Disconnection: Remove, store, clean, reinstall, reconnect, and make operational equipment indicated for relocation

3.3 PIPING INSTALLATIONS
A. General Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations. Install piping as indicated, unless deviations to layout are approved on Coordination Drawings.

B. Install piping in accord with recognized industry practices which will yield permanently leak proof piping systems, capable of performing each indicated service without piping failure. Install each run with minimum joints and couplings, but with adequate and accessible unions for disassembly and maintenance/replacement of valves and equipment.

C. If not otherwise indicated, run piping in shortest route which does not obstruct usable space or block access for servicing construction, columns and other structural and permanent enclosure elements of building.

D. Where possible in finished or occupied spaces, conceal piping from view, by locating in column enclosures, in hollow wall construction or above suspended ceilings; but do not encase horizontal runs in solid partitions except where indicated.

E. Install piping at indicated slope.

F. Install components with pressure rating equal to or greater than system operating pressure. Keep openings in pipes closed during the progress of the Work. Upon completion of Work, cap or plug all piping on all open ends, but applicable to all Work.

G. Install piping free of sags and bends.

H. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

I. Install interior and exterior piping at right angles or parallel to building walls. Diagonal runs are prohibited, unless otherwise indicated.

J. Install piping tight to slabs, beams, joists, columns, walls, and other building elements. Allow sufficient space above removable ceiling panels to allow for ceiling panel removal.

K. Install piping to allow application of insulation plus 1 inch clearance around insulation.

L. Locate groups of pipes parallel to each other, spaced to permit valve servicing. Group piping whenever practical at common elevations.

M. Install fittings for changes in direction and branch connections.

N. Install couplings according to manufacturer's written instructions.

O. Double-wrap underground ferrous piping and fittings (except cast iron soil piping), including risers at buildings to a minimum of six inches above grade, with ten mil thick vinyl, pressure-sensitive tape; provide half-lap coverage each way for a total of four thicknesses.

P. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board partitions, and suspended ceilings according to the following:

1. Chrome Plated Piping: Cast brass, one piece, with set screw, and polished chrome plated finish. Use split casting escutcheons if required, for existing piping.

2. Un-insulated Piping Wall Escutcheons: Cast brass or stamped steel, with set screw.

3. Un-insulated Piping Floor Plates in Utility Areas: Cast iron floor plates.

4. Insulated Piping: Cast brass or stamped steel; with concealed hinge, spring clips, and chrome plated finish.

5. Piping in Utility Areas: Cast brass or stamped steel, with set screw or spring clips.

Q. [Sleeves are not required for core drilled holes.]
R. Install sleeves for pipes passing through [concrete and masonry walls,] [gypsum-board partitions,] and [concrete floor and roof slabs].

1. Cut sleeves to length for mounting flush with both surfaces.

2. Build sleeves into new walls and slabs as Work progresses.

3. Install sleeves large enough to provide 1/4 inch annular clear space between sleeve and pipe or pipe insulation. Use the following sleeve materials:

a. [PVC Pipe Sleeves: For pipes smaller than 6 inch IPS.]
b. [Steel Pipe Sleeves: For pipes smaller than 6 inch IPS.]
c. Steel, Sheet-Metal Sleeves: For pipes 6 inch IPS and larger, penetrating gypsum board partitions.

d. Stack Sleeve Fittings: For pipes penetrating floors with membrane waterproofing. Secure flashing between clamping flanges. Install section of cast iron soil pipe to extend sleeve to 2 inches above finished floor level.

e. Seal space outside of sleeve fittings with firestopping material.

4. Except for underground wall penetrations, seal annular space between sleeve and pipe or pipe insulation, using elastomeric joint sealants. Refer to Section 07 92 00 - Joint Sealers for materials.

S. Aboveground, Exterior Wall, Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve seals. Size sleeve for 1 inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches in diameter.

2. Install cast iron "wall pipes" for sleeves 6 inches in diameter and larger.

3. Assemble and install mechanical sleeve seals according to manufacturer's written instructions. Tighten bolts that cause rubber sealing elements to expand and make watertight seal.

T. Underground, Exterior Wall, Pipe Penetrations: Install cast iron "wall pipes" for sleeves. Seal pipe penetrations using mechanical sleeve seals. Size sleeve for 1 inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Assemble and install mechanical sleeve seals according to manufacturer's written instructions. Tighten bolts that cause rubber sealing elements to expand and make watertight seal.

U. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations. Seal pipe penetrations with firestopping materials. Refer to Section 07 84 00 - Firestopping for materials.

V. Verify final equipment locations for roughing in.

W. Refer to equipment specifications in other sections of these Specifications for roughing in requirements.

X. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in individual piping specification sections:

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe - Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

2. Soldered Joints: Construct joints according to AWS's "Soldering Manual," Chapter "The Soldering of Pipe and Tube"; or CDA's "Copper Tube Handbook."

3. Soldered Joints: Construct joints according to AWS's "Soldering Manual," Chapter "The Soldering of Pipe and Tube."

4. Soldered Joints: Construct joints according to CDA's "Copper Tube Handbook."

5. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and Tube."

6. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:

a. Note internal length of threads in fittings or valve ends, and proximity of internal seat or wall, to determine how far pipe should be threaded into joint.

b. Apply appropriate tape or thread compound to external pipe threads, unless dry seal threading is specified.

c. Align threads at point of assembly.

d. Tighten joint with wrench. Apply wrench to valve end into which pipe is being threaded.

e. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

f. Use thread sealant or Teflon tape on male threads only.
7. Welded Joints: Construct joints according to AWS D10.12, "Recommended Practices and Procedures for Welding Low Carbon Steel Pipe," using qualified processes and welding operators.

8. Flanged Joints: Align flange surfaces parallel. Install specified gasket, concentrically positioned. Assemble joints by sequencing bolt tightening to make initial contact of flanges and gaskets as flat and parallel as possible. Use suitable lubricants on bolt threads. Tighten bolts gradually and uniformly using torque wrench.

Y. Piping Connections: Make connections according to the following, unless otherwise indicated:

1. Install nipples, in piping 2 inch IPS and smaller, adjacent to each valve and at final connection to each piece of equipment with 2 inch IPS or smaller threaded pipe connection.

2. Install flanges, in piping 2-1/2 inch IPS and larger, adjacent to flanged valves and at final connection to each piece of equipment with flanged pipe connection.

3. Dry Piping Systems: Install dielectric nipples and flanges to connect piping materials of dissimilar metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect piping materials of dissimilar metals.

3.4 EQUIPMENT INSTALLATION
A. Install equipment level and plumb, unless otherwise indicated.

B. Install equipment to provide maximum possible headroom, if mounting heights are not indicated.

C. Install equipment according to approved submittal data. Portions of the Work are shown only in diagrammatic form. Refer conflicts to Engineer.

D. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.

E. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.

F. Install equipment giving right of way to piping installed at required slope.

G. Install flexible connectors on equipment side of shutoff valves, horizontally and parallel to equipment shafts if possible.

3.5 PAINTING AND FINISHING

A. Refer to Section 09 90 00 - Paints and Coatings for paint materials, surface preparation, and application of paint.

B. Apply paint to exposed piping according to the following, unless otherwise indicated:

1. Exterior, Ferrous Piping: Use semi-gloss, acrylic enamel finish. Include two finish coats over rust inhibitive metal primer.

2. Exterior, Galvanized Steel Piping: Use semi-gloss, acrylic enamel finish. Include two finish coats over galvanized metal primer.

3. Exterior, Ferrous Supports: Use semi-gloss, acrylic enamel finish. Include two finish coats over rust inhibitive metal primer.

C. Do not paint piping specialties with factory applied finish.

D. Damage and Touchup: Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

3.6 CONCRETE BASES
A. Anchor equipment to concrete base according to equipment manufacturer’s written instructions and according to seismic codes at Project location.
B. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both directions than supported unit.
C. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of base.

D. Install epoxy-coated anchor bolts for supported equipment that extend through concrete base, and anchor into structural concrete floor.

E. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

F.  Install anchor bolts to elevations required for proper attachment to supported equipment.

G. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

H. Use 3000 psig, 28 day compressive strength concrete and reinforcement as specified in Section 03 30 00 - Cast-in-Place Concrete.
3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGE

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.

B. Field Welding: Comply with AWS D1.1, "Structural Welding Code Steel."

3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGE

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish materials. Tighten connections between members. Install fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

3.9 CUTTING AND PATCHING

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for mechanical installations. Perform cutting by skilled mechanics of trades involved.

B. Repair cut surfaces to match adjacent surfaces.

3.10 GROUTING

A. Install nonmetallic, non-shrink, grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors. Mix grout according to manufacturer's written instructions.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placing of grout.

E. Place grout, completely filling equipment bases.

F. Place grout on concrete bases to provide smooth bearing surface for equipment.

G. Place grout around anchors.

H. Cure placed grout according to manufacturer's written instructions.

PART 4   MEASUREMENT AND PAYMENT
4.1 GENERAL
A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:
05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2
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