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EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
GENERAL
SUMMARY
Section includes the following pipe expansion joints and expansion compensation devices for mechanical piping systems except high temperature water systems:
Adjust list below to suit Project.
Expansion compensators.
Flexible-hose expansion joints.
Seismic flexible hose joints. 
Pipe bends and loops.
Alignment guides and anchors.
PERFORMANCE REQUIREMENTS
Compatibility:  Products shall be suitable for piping system fluids, materials, working pressures, and temperatures.  
Capability:  Products shall absorb 200 percent of maximum axial movement between anchors.
Wind-Restraint Loading:
Basic Wind Speed: minimum 110 mph.
Building Classification Category:  II.
Minimum 10 lbf/ft² multiplied by maximum area of HVAC component projected on vertical plane normal to wind direction, and 45 degrees either side of normal.
Seismic-Restraint Loading: (to be confirmed for each building)
Site Class as Defined in the CBC:  D.
Most building on campus are group II, building with 300+ occupants in a space are group III as well as police, fire and other essential buildings.
Assigned Seismic Use Group or Building Category as Defined in the CBC:  II.
Component Importance Factor:  1.0.
Component Response Modification Factor:  2.5.
Component Amplification Factor:  2.5.
Design Spectral Response Acceleration at Short Periods (0.2 Second): 1.057 g.
Design Spectral Response Acceleration at 1.0-Second Period: 0.579 g.
ACTION SUBMITTALS
Product Data:  For each type of product.
Retain "Delegated-Design Submittal" Paragraph below if design services have been delegated to Contractor.
0. Delegated-Design Submittal: For each anchor and alignment guide, including analysis data, signed and sealed by the qualified professional engineer responsible for their preparation.
Shop Drawings:  Signed and sealed by a qualified professional engineer. Scale shall not be smaller than ⅛ inch = 1 foot.
Design Calculations:  Calculate requirements for thermal expansion of piping systems and for selecting and designing expansion joints, loops, and bends.
Anchor Details:  Detail fabrication of each anchor indicated.  Show dimensions and methods of assembly and attachment to building structure.
Alignment Guide Details:  Detail field assembly and attachment to building structure.
Schedule:  Indicate type, manufacturer's number, size, material, temperature, pressure rating, end connections, and location for each expansion joint.
INFORMATIONAL SUBMITTALS
Retain "Welding certificates" Paragraph below if retaining "Welding Qualifications" Paragraph in "Quality Assurance" Article.
Welding certificates.
CLOSEOUT SUBMITTALS
Maintenance Data:  For pipe expansion joints to include in maintenance manuals.
QUALITY ASSURANCE
Retain "Welding Qualifications" Paragraph below if shop or field welding is required. If retaining, also retain "Welding certificates" Paragraph in "Informational Submittals" Article.
Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
Seismic Engineering:  Seismic bracing and support design, mounting hardware and equipment, support systems, restraint systems, anchorage systems, and installation shall conform to the CBC requirements.  Submit calculations, plans, and documents stamped by a qualified California registered engineer.
Structural Review: Seismic engineering submittal documents, seismic loads, anchorage support loads, and vertical loads applied to building structures and structural components shall be reviewed, analyzed, and subject to approval by the project structural engineer of record.
Flexible pipe connectors and expansion joints shall be rated for 150% of design maximum working pressure, or as recommended by the product Manufacturer.
PRODUCTS
MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.
[bookmark: OLE_LINK3]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.
EXPANSION JOINTS
Coordinate expansion-joint pressure and temperature ratings with piping systems.
Expansion Compensators:  Double-ply corrugated steel, stainless-steel, or copper-alloy bellows in a housing with internal guides, anti-torque device, and removable end clip for positioning.
Manufacturers:
Adsco Manufacturing, LLC.
Flex-Hose Co., Inc.
Flexicraft Industries.
Ebba Iron Sales
Hyspan Precision Products, Inc.
Mason Industries, Inc.
Metraflex, Inc.
Or equal.
Minimum Pressure Rating:  175 psig at 250°F, unless otherwise indicated.
Configuration for Copper Piping:  Two-ply phosphor-bronze or stainless-steel bellows and bronze or stainless-steel shroud.
Configuration for Steel Piping:  Two-ply stainless-steel bellows and carbon-steel shroud.
End Connections for Copper Tubing NPS 2 and Smaller:  Solder joint or threaded.
End Connections for Copper Tubing NPS 2½ to NPS 4:  Solder joint or threaded.
End Connections for Steel Pipe NPS 2 and Smaller:  Threaded.
End Connections for Steel Pipe NPS 2½ to NPS 4:  Flanged or threaded.
Flexible-Hose Expansion Joints and Assemblies:  Flexible hose construction with inner hose and outer sheath, provide hose assemblies in pairs to allow for vertical and horizontal motion.
Manufacturers:
Flex-Hose Co., Inc.
Flexicraft Industries.
Mason Industries, Inc.
Metraflex, Inc.
Or equal.
Flexible-Hose Expansion Joints for Copper Piping:  Copper-alloy fittings with solder- joint or threaded end connections.
NPS 2 and Smaller:  Bronze hoses and single-braid bronze sheaths with 180 psig at 200°F ratings.
NPS 2½ to NPS 4:  Stainless-steel hoses and single-braid, stainless-steel sheaths with 150 psig at 200°F ratings.
Flexible-Hose Expansion Joints for Steel Piping:  Stainless steel hoses and single braid stainless steel sheaths.  Carbon-steel fittings with threaded end connections for NPS 2 and smaller and flanged end connections for NPS 2½ and larger. Pressure and temperature rating of 180 psig at 200 degrees F.
Seismic Flexible-Hose Expansion Assembly: Manufactured assembly with two flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section of flexible hose; with inlet and outlet elbow fittings, corrugated-metal inner hoses, and braided outer sheaths. Carbon-steel fittings with threaded end connections for NPS 2 and smaller and flanged end connections for NPS 2½ and larger.
Configuration: Pre-assembled unit with flanged connections, stainless steel hoses and double braid stainless steel sheaths.
Pressure and Temperature Rating:  220 psig at 200°F.
Design Basis:  Flex Hose Company – Tri-flex loop.
ALIGNMENT GUIDES
Indicate alignment-guide length and maximum spider travel on Drawings.
Description:  Steel, factory fabricated, with bolted two-section outer cylinder and base for alignment of piping and two-section guiding spider for bolting to pipe.
Manufacturers:
Adsco Manufacturing, LLC.
Ebba Iron Sales
Flexicraft Industries.
Hyspan Precision Products, Inc.
Mason Industries, Inc.
Metraflex, Inc.
Or equal.
MATERIALS FOR ANCHORS
Steel Shapes and Plates:  ASTM A 36/A 36M.
Bolts and Nuts:  ASME B18.10 or ASTM A183, hot-dip galvanized carbon steel, or 316 Stainless Steel, hex head.
Washers:  hot-dip galvanized carbon steel, or 316 Stainless Steel.
Mechanical Fasteners:  Insert-wedge-type stud with expansion plug anchor for use in hardened Portland cement concrete, and tension and shear capacities appropriate for application.
Stud:  Threaded, hot-dip galvanized carbon steel, or 316 Stainless Steel.
Expansion Plug:  hot-dip galvanized carbon steel, or 316 Stainless Steel.
Washer and Nut:  hot-dip galvanized carbon steel, or 316 Stainless Steel.
Chemical Fasteners:  Insert-type-stud bonding system anchor for use with hardened Portland cement concrete, and tension and shear capacities appropriate for application.
Bonding Material:  ASTM C881, Type IV, Grade 3, 2-component epoxy resin suitable for surface temperature of hardened concrete where fastener is to be installed.
Stud:  ASTM A307, hot-dip galvanized carbon steel, or 316 Stainless Steel with continuous thread on stud, unless otherwise indicated.
Washer and Nut:  hot-dip galvanized carbon steel, or 316 Stainless Steel.
Concrete:  Portland cement mix, 3000 psi minimum.  Refer to Division 03 Section "Cast-in-Place Concrete" for formwork, reinforcement, and concrete.
Grout:  ASTM C1107, factory-mixed and factory-packaged, dry, hydraulic-cement, nonshrink, nonmetallic grout; suitable for interior and exterior applications.
Properties:  Nonstaining, noncorrosive, and nongaseous.
Design Mix:  5000-psi, 28-day compressive strength.
EXECUTION
EXPANSION-JOINT INSTALLATION
Install manufactured, nonmetallic expansion joints in accordance with Fluid Sealing Association’s "Technical Handbook: Non-Metallic Expansion Joints and Flexible Pipe Connectors", and manufacturers installation instructions.
Install expansion joints of sizes matching size of piping in which they are installed.
Install alignment guides to allow expansion and to avoid end-loading and torsional stress.
PIPE BEND AND LOOP INSTALLATION
Attach pipe bends and loops to anchors.
Steel Anchors:  Attach by welding.  Comply with Division 23 welding specification.
Concrete Anchors:  Attach by fasteners.  Follow fastener manufacturer's written instructions.
Pipe bends and loops for high temperature water and high pressure steam system shall be of one continuous piece of pipe, welded at each end. See High Temperature Water Piping Specification Section for additional specification.
ALIGNMENT-GUIDE INSTALLATION
Show locations and quantity of guides on Drawings.
Install guides on piping adjoining pipe expansion joints and bends and loops.
Attach guides to pipe and secure to building structure. 
ANCHOR INSTALLATION
Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9 and to prevent transfer of loading and stresses to connected equipment.
Fabricate and install steel anchors by welding steel shapes, plates, and bars to piping and to structure.  Comply with Division 23 welding specifications.
Construct concrete anchors of poured-in-place concrete of dimensions indicated and include embedded fasteners.
Install pipe anchors in accordance with expansion-joint manufacturer's written instructions if expansion joints or compensators are indicated.
Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors installed on or in concrete.
SEISMIC JOINTS
Install Seismic Joints in accordance with the requirements of CBC. 
Install seismic joints of sizes matching size of pipe in which they are installed.
Seismic joints shall be flexible stainless steel hose type.
Provide shut-off valve on main pipe side of seismic joint installations to isolate failed joints, allowing the main system(s) to stay in service.
Install seismic joints in piping. 
Ensure maintenance accessibility of seismic joints.
ROOFTOP AND OUTDOOR APPLICATIONS
Outdoor assemblies shall be fully weather-proof design and installation, with appropriate materials, and material coatings.  Mounting hardware such as bolts, nuts, washers, anchors straps, brackets, fastening hardware etc., shall be stainless steel.
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