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SECTION 230500
BASIC MECHANICAL MATERIALS AND METHODS
PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes the following:

1. Mechanical demolition.

2. Equipment installation requirements common to equipment sections.

3. Supports and anchorages.

B. All systems provided shall be complete and operational.  Refer to complete specifications and drawings for additional detailed requirements.  Manufacturers recommended installation guidelines shall be used if no other specific direction is given.  Bidder shall be responsible to coordinate and include in his bid all necessary appurtenances and additional material to ensure proper installation and function.  All bidders shall be responsible to review the complete set of specifications, drawings and addendums.   

1.2 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions.  Examples include rooftop locations.

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants.  Examples include above ceilings and in duct shafts.

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include installations within unheated shelters.

1.3 QUALITY ASSURANCE

A. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.

PART 2 -  PRODUCTS

2.1 JOINING MATERIALS

A. Refer to individual sections for special joining materials not listed below.

B. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping system manufacturer, unless otherwise indicated.

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.

D. Brazing Filler Metals:  AWS A5.8, BCuP Series or BAg1, unless otherwise indicated.

E. Solvent Cements for Joining Plastic Piping:

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

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

2.2 SEALS

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular space between pipe and sleeve.

B. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include type and number required for pipe material and size of pipe.

2.3 SLEEVES

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with welded longitudinal joint.

Sleeve in paragraph below is available with many end variations.

Sleeve in paragraph below is without seepage holes and cannot be used instead of a floor drain.

PVC sleeves in first two paragraphs below may be prohibited by fire authorities having jurisdiction.

B. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms.

C. PVC Pipe:  ASTM D 1785, Schedule 40.

PART 3 -  EXECUTION

3.1 MECHANICAL DEMOLITION

Delete this Article if no mechanical demolition is required.  Edit this Article as required for mechanical demolition.  Show items for demolition on Drawings and supplement Drawings with descriptions in this Article.

A. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.

1. Piping and tubing to be removed:  Remove piping and tubing as required for demolition and installation of equipment.  Temporarily cap or plug remaining piping and tubing with same or compatible piping material to prevent dirt or moisture migration.

2. Ducts to Be Removed:  Remove ducts indicated to be removed by limits of construction or demolition. 

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

B. If pipe, tubing, 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 at no charge to contract.
C. Remove all piping, tubing, ductwork and components related to the mechanical system being demolished. Do not abandon existing mechanical components or systems in place.
3.2 PIPING AND TUBING SYSTEMS - COMMON REQUIREMENTS

A. Install piping and tubing according to the following requirements and other applicable sections.

B. Install piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.

C. Install piping to permit valve servicing.

D. Install piping with a slope to drain.

E. Install piping free of sags and bends.

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

G. Install piping to allow application of insulation.

H. Select system components with pressure rating equal to or greater than system operating pressure.

I. Install escutcheons for penetrations of walls, ceilings, and floors.

J. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, and concrete floor and roof slabs.

K. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements required for pipe material and size.  Position pipe in center of sleeve.  Assemble mechanical sleeve seals and install in annular space between pipe and sleeve.  Tighten bolts against pressure plates that cause sealing elements to expand and make watertight seal.

Edit first paragraph below to suit Project and add description of firestopping sealant.

L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  

M. Verify final equipment locations for roughing-in.

N. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

3.3 PIPE AND TUBING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and sections specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends.

C. Clean, dehydrate and remove scale, slag, dirt, and debris from inside and outside of pipe, tubing and fittings before assembly.

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32.

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

F. 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:

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

2. 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.

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and welding operators according to Part 1 "Quality Assurance" Article.

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

I. Plastic Piping Solvent-Cement Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:

1. Comply with ASTM F 402, for safe-handling practice of cleaners, primers, and solvent cements.

2. PVC Pressure Piping:  Join schedule number ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

3. PVC Nonpressure Piping:  Join according to ASTM D 2855.

J. Plastic Pressure Piping Gasketed Joints:  Join according to ASTM D 3139.

K. Plastic Nonpressure Piping Gasketed Joints:  Join according to ASTM D 3212.

3.4 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller at final connection to each piece of equipment.

Edit dielectric connection types in two subparagraphs below for each fluid.

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

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

C. 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.

D. Install equipment to allow right of way for piping installed at required slope.

E. Install equipment to permit servicing of electrical panels per OSHA requirements.

F. Place grout under supports for equipment and make smooth bearing surface.

G. Install equipment in accordance with Manufacturer’s recommendations.

3.6 ANCHORS

Coordinate concrete work in this Article with Division 3 Section "Cast-in-Place Concrete" or "Cast-in-Place Concrete (Limited Applications)."

Coordinate below with Division 15 Sections specifying equipment.  Indicate dowel rod quantity, size, and spacing on Drawings.

A. Anchor equipment to concrete slab according to equipment manufacturer's written instructions.

1. Remove existing anchors and repair slab prior to placing new equipment.  Slab shall be flat and free of noticeable defects prior to placing equipment.

2. Install epoxy-coated anchor bolts for equipment and anchor into structural concrete floor.

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

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

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

6. Use 3000-psi, 28-day compressive-strength concrete.

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES

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

B. Field Welding:  Comply with AWS D1.1.

3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages 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.
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