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STORM UTILITY DRAINAGE PIPE
GENERAL
SUMMARY
Section includes gravity-flow, non-pressure storm drainage outside of buildings as indicated on the drawings, with the following components:
Adjust list below to suit Project.  
Pipe and fittings
Backwater valves.
Cleanouts.
Drains.
Corrosion-protection piping encasement.
Precast concrete or cast-in-place concrete manholes.
Channel drainage systems.
Catch basins, drop inlets and junction structures.
Curb inlets
Retention structures.
Pipe outlets.
Miscellaneous materials.
ACTION SUBMITTALS
0. As Built Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same trench and clearances from storm drainage system piping.  Indicate interface and spatial relationship between manholes, piping, and proximate structures.
Concrete mix designs: Concrete mix designs reports for cast-in-place manholes and manhole bases.
PRODUCTS
HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings:  ASTM A888 or CISPI 301.
Heavy-Duty, Shielded, Stainless-Steel Couplings, NPS 15, and Smaller:  With ASTM A666, Type 301 or Type 304, stainless-steel shield; four or more stainless-steel bands and tightening devices; and ASTM C564, rubber sleeve.
Manufacturers:
ANACO, Husky Series SD-4000.
Mission Rubber Company, heavy weight.
Or equal.
DUCTILE-IRON CULVERT PIPE AND FITTINGS
Pipe:  ASTM A716, for push-on joints.
Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints.
Compact Fittings:  not allowed.
Gaskets:  AWWA C111, rubber.
PVC PIPE AND FITTINGS
PVC Sewer Pipe and Fittings, NPS 15 and Smaller, depth of cover less than 14 feet:  ASTM D3034, SDR 35, with bell-and-spigot ends for gasketed joints with ASTM F477, elastomeric seals.
PVC Sewer Pipe and Fittings, NPS 15 and Smaller, depth of cover 14 feet and greater:  ASTM D3034, SDR 26 with bell-and-spigot ends for gasketed joints with ASTM F477, elastomeric seals.
PVC Sewer Pipe and Fittings, NPS 18 and Larger:  ASTM F679, Table-1 wall thickness, with bell-and-spigot ends for gasketed joints with ASTM F477, elastomeric seals and  ASTM D285. 
PVC Profile Gravity Sewer Pipe and Fittings:  ASTM F794 pipe, with bell-and-spigot ends; ASTM D3034 fittings, with bell ends; and ASTM F477, elastomeric seals.
CONCRETE PIPE AND FITTINGS
Nonreinforced-Concrete Sewer Pipe and Fittings:  ASTM C14, Class 2, with bell-and-spigot ends and gasketed joints with ASTM C443, rubber gaskets.
Reinforced-Concrete Sewer Pipe and Fittings:  ASTM C76, with bell-and-spigot   ends and gasketed joints with ASTM C443, rubber gaskets.
Class I, Wall B.
Class III, Wall B.
NONPRESSURE-TYPE PIPE COUPLINGS
0. Comply with ASTM C1173, elastomeric, sleeve-type, transition coupling, for joining underground non-pressure piping.  Include ends of same sizes as piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism on each end.
Sleeve Materials:
For Concrete Pipes:  ASTM C443, rubber.
For Plastic Pipes:  ASTM F477, elastomeric seal or ASTM D5926, PVC.
For Dissimilar Pipes:  ASTM D5926, PVC, or other material compatible with pipe materials being joined.
Unshielded Flexible Couplings:  Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-metal tension band and tightening mechanism on each end.
Manufacturers:
Dallas Specialty & Mfg. Co.
Fernco Inc.
Mission Rubber Company.
NDS Inc.
Or equal.
Shielded Flexible Couplings:  ASTM C1460, elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
Manufacturers:
a. Dallas Specialty & Mfg. Co.
b. Mission Rubber Company.
c. Or equal.
Non-pressure-Type Rigid Couplings:  ASTM C1461, sleeve-type reducing- or transition-type mechanical coupling molded from ASTM C1440, TPE material with corrosion-resistant-metal tension band and tightening mechanism on each end.
Manufacturers:
ANACO.
Or equal.
BACKWATER VALVES
0. Coated Cast-Iron Backwater Valves:  Horizontal type; with cast-iron body, removable cover, and swing check valve.
Manufacturers:
Josam 67400 Series
MIFAB BV1000
WATTS BV-200
Zurn Industries, Inc.; Z1090 or Z1095 
Or equal.
CLEANOUTS
0. Gray-Iron Cleanouts:  ASME A112.36.2M, round, gray-iron housing with clamping device and round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass closure plug.
Manufacturers:
Josam Company.
MIFAB Manufacturing, Inc.
Smith, Jay R. Mfg. Co.
Wade Div.; Tyler Pipe.
Watts Industries, Inc.
Zurn Industries, Inc.
Or equal.
Top-Loading Classification(s):  Heavy duty.
Sewer Pipe Fitting and Riser to Cleanout:  ASTM A74, Service class, cast-iron soil pipe and fittings.
PVC Cleanouts:  Fabricate from parts in accordance with campus standard details.
WALKWAY, PLAZA AND PLANTING AREA DRAINS
0. Gray-Iron Area Drains:  ASME A112.21.1M, round body with anchor flange and round secured grate with Sediment Bucket.  Include bottom outlet with inside calk or spigot connection, of sizes indicated.
Manufacturers:
Josam Company.
MIFAB Manufacturing, Inc.
Smith, Jay R. Mfg. Co.
Wade Div.; Tyler Pipe.
Watts Industries, Inc.
Zurn Industries, Inc.
Or equal.
Top-Loading Classification:  Heavy duty.
Grates:
Walkway and Plaza: Polished Bronze, vandal-proof, ADA compliant and heel proof.
Planter: Secured Cast iron dome, with secured stainless steel screen.
Gray-Iron Trench Drains:  ASME A112.21.1M, 6-inch- wide top surface, rectangular body with anchor flange or other anchoring device, and rectangular secured grate.  Include units of total length indicated and number of bottom outlets with inside calk or spigot connections, of sizes indicated.
Manufacturers:
Josam Company.
Smith, Jay R. Mfg. Co.
Tyler Pipe.
Watts Industries, Inc.
Zurn Industries, Inc.
Or equal.
Top-Loading Classification(s):  Medium and heavy duty.
CORROSION-PROTECTION PIPING ENCASEMENT
0. Encasement for Underground Metal Piping:  ASTM A674 or AWWA C105.
Form: Sheet, tape, or tube.
Material:  LLDPE film of 0.008-inch, minimum, thickness or 10-mil tape.
Color: Black or Natural.
MANHOLES
0. Standard Precast Concrete Manholes:  ASTM C478, precast, reinforced concrete, of depth indicated, with provision for sealant joints.
Diameter:  48 inches, minimum.
Ballast:  Increase thickness of precast concrete sections or add concrete to base section, as required to prevent flotation.
Base Section:  6-inch, minimum, thickness for floor slab and 4-inch, minimum, thickness for walls and base riser section, and having separate base slab or base section with integral floor.
Riser Sections:  4-inch, minimum, thickness, and lengths to provide required depth Approved by University’s Representative.
Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated.  Top of cone of size that matches grade rings.
Joint Sealant:  ASTM C990, bitumen or butyl rubber.
Resilient Pipe Connectors:  ASTM C923, cast or fitted into manhole walls, for each pipe connection.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of manhole to finished grade is less than 36 inches.
Grade Rings:  Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
Subparagraph below is optional for precast concrete manholes.  Retain only if required and coating will be plant applied.  Verify availability.
Protective Coating:  Plant-applied, coal-tar, epoxy-polyamide paint; 15-mil minimum thickness applied to exterior and interior surfaces.
Manhole Frames and Covers:  Ferrous frame; 30 or 36-inch ID by 6-inch, minimum, riser with 4-inch, minimum, width flange and 32 or 38-inch-diameter cover.  Include indented top design with lettering cast into cover, stating "UCI STORM" in accordance with campus standard details.
Material:  ASTM A536, Grade 60-40-18 ductile iron designed for AASHTO HS20-44, unless otherwise indicated.
Subparagraph below is optional.  Retain only if required and coating will be foundry applied.  Verify availability.
Protective Coating:  Foundry-applied, coal-tar, epoxy-polyamide paint; 10-mil minimum thickness applied to surfaces.
Designed Precast Concrete Manholes:  ASTM C913; designed in accordance with ASTM C890 for ASSHTO HS20-44, heavy-traffic, structural loading; of depth, shape, and dimensions required, with provision for sealant joints.
Ballast:  Increase thickness of one or more precast concrete sections or add concrete to manhole, as required to prevent flotation.
Joint Sealant:  ASTM C990, bitumen or butyl rubber.
Resilient Pipe Connectors:  ASTM C923, cast or fitted into manhole walls, for each pipe connection.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of manhole to finished grade is less than 30 inches.
Grade Rings:  Reinforced-concrete rings, 6- to 9-inch total thickness, to match diameter of manhole frame and cover.
Subparagraph below is optional for precast concrete manholes.  Retain only if required and coating will be plant applied.  Verify availability.
Protective Coating:  Plant-applied, coal-tar, epoxy-polyamide paint; 15-mil minimum thickness applied to exterior and interior surfaces.
Retain subparagraph and associated subparagraphs below only if required.  Buried manholes with risers to grade require manhole frames and covers only at top of riser.
Manhole Frames and Covers:  Ferrous frame; 30 or 36-inch ID by 6-inch, minimum, riser with 4-inch-minimum width flange and 32 or 38-inch-diameter cover.  Include indented top design with lettering cast into cover, using wording equivalent to "UCI STORM" in accordance with campus standard details.
Material:  ASTM A536, Grade 60-40-18 ductile iron designed for AASHTO HS20-44, unless otherwise indicated.
Subparagraph below is optional.  Retain only if required and coating will be foundry applied.  Verify availability.
Protective Coating:  Foundry-applied, coal-tar, epoxy-polyamide paint; 10-mil minimum thickness applied to surfaces.
CAST-IN-PLACE CONCRETE
0. General:  Cast-in-place concrete shall comply with ACI 318/318R, ACI 350R, and the following:
Cement:  ASTM C150, Type II.
Fine Aggregate:  ASTM C33, sand.
Coarse Aggregate:  ASTM C33, crushed gravel.
Water:  Potable.
Portland Cement Design Mix:  4000 psi minimum, with 0.45, maximum, water-cementitious materials ratio.
Reinforcement Fabric:  ASTM A185, steel, welded wire fabric, plain.
Reinforcement Bars:  ASTM A615, Grade 60, deformed steel.
Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58, maximum, water-cementitious materials ratio.
Reinforcement Fabric:  ASTM A185, steel, welded wire fabric, plain.
Reinforcement Bars:  ASTM A615, Grade 60, deformed steel.
POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS
0. Description, General:  Modular system of precast, polymer-concrete channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.  Include number of units required to form total lengths indicated or required.
Manufacturers:
ABT, Inc.
ACO Polymer Products, Inc.
Innovative Plastics Products. Inc.
Josam Company
Strongwell 
Or equal
Retain paragraphs and associated subparagraphs below for the three types available.  Use one type only unless special circumstances required additional types.
Sloped-Invert, Polymer-Concrete Systems:  Include the following components:
Channel Sections:  Interlocking-joint, precast, modular units with end caps.  Include 4-inch inside width and deep, rounded bottom, with built-in invert slope of 0.6 percent and with outlets in number, sizes, and locations indicated.  Include extension sections necessary for required depth.
Frame:  Include gray-iron or steel frame for grate.
Grates with manufacturer's designation "Heavy Duty," and “Heel Proof” with slots or perforations that fit recesses in channels.
Material:  Stainless steel.
Delete subparagraph below if not required.
Covers:  Solid gray iron, if indicated.
Locking Mechanism:  Manufacturer's standard device for securing grates to channel sections.
Narrow-Width, Level-Invert, Polymer-Concrete Systems:  Include the following components:
Channel Sections:  Interlocking-joint, precast, modular units with end caps.  Include 5-inch inside width and 9¾-inch, deep, rounded bottom, with level invert and with NPS 4 outlets in number and locations indicated.
Stainless steel grates with “Heel Proof” slots or perforations that fit recesses in channels.
Delete subparagraph below if not required.
Covers:  Solid gray iron, if indicated.
Locking Mechanism:  Manufacturer's standard device for securing grates to channel sections.
Wide-Width, Level-Invert, Polymer-Concrete Systems:  Include the following components:
Channel Sections:  Interlocking-joint, precast, modular units with end caps.  Include 8-inch inside width and 13¾-inch, deep, rounded bottom, with level invert and with outlets in number, sizes, and locations indicated.
Grates with slots or other openings that fit recesses in channels.
Material:  Gray iron.
Covers:  Solid gray iron, if indicated.
Delete subparagraph below if not required.
Locking Mechanism:  Manufacturer's standard device for securing grates to channel sections.
Drainage Specialties:  Precast, polymer-concrete units.
Revise four subparagraphs and associated subparagraphs below to suit Project.
Large Catch Basins:  24 x 12-inch polymer-concrete body, with outlets in number and sizes indicated.  Include gray-iron “Heel Proof” slotted grate.
Delete first subparagraph below if not required.
Frame:  Include gray-iron or steel frame for grate.
Small Catch Basins:  19- to 24-inch by approximately 6-inch polymer-concrete body, with outlets in number and sizes indicated.  Include gray-iron “Heel Proof” slotted grate.
Frame:  Include gray-iron or steel frame for grate.
Sediment Interceptors:  27-inch, square, polymer-concrete body, with outlets in number and sizes indicated.  Include 24-inch, square, gray-iron frame and “Heel Proof” slotted grate.
Supports, Anchors, and Setting Devices:  Manufacturer's standard, unless otherwise indicated.
Channel-Section Joining and Fastening Materials:  As recommended by system manufacturer.
CATCH BASINS, DROP INLETS AND JUNCTION STRUCTURES
Standard Precast Concrete Catch Basins:  ASTM C478, precast, reinforced concrete, of depth indicated, with provision for sealant joints.
Base Section:  6-inch, minimum, thickness for floor slab and 4-inch, minimum, thickness for walls and base riser section, and having separate base slab or base section with integral floor.
Riser Sections:  4-inch, minimum, thickness, 48-inch diameter, and lengths to provide depth indicated.
Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is indicated.  Top of cone of size that matches grade rings.
Joint Sealant:  ASTM C990, bitumen or butyl rubber.
Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch total thickness, that match 24-inch, diameter, frame and grate.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of catch basin to finished grade is less than 30 inches.
Pipe Connectors:  ASTM C923, resilient, of size required, for each pipe connecting to base section.
Designed Precast Concrete Catch Basins:  ASTM C913, precast, reinforced concrete; designed to ASTM C890 for ASSHTO HS20-44, heavy-traffic, structural loading; of depth, shape, and dimensions indicated, with provision for sealant joints.
Joint Sealants:  ASTM C990, bitumen or butyl rubber.
Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch total thickness, that match 24-inch, diameter, frame, and grate.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of catch basin to finished grade is less than 30 inches.
Pipe Connectors:  ASTM C923, resilient, of size required, for each pipe connecting to base section.
Cast-in-Place Concrete, Catch Basins:  Construct of reinforced concrete; designed to ASTM C890 for structural loading; of depth, shape, dimensions, and appurtenances indicated.
Bottom, Walls, and Top:  Reinforced concrete.
Channels and Benches:  Concrete.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12-to 16-inch intervals.  Omit steps if total depth from floor of catch basin to finished grade is less than 30 inches.
Retain paragraph and subparagraphs below for rectangular structures.
Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for AASHTO HS20-44, structural loading.  Include flat grate with small square or short-slotted drainage openings.
Size:  24 x 24 inches, minimum, unless otherwise indicated.
Grate Free Area:  Approximately 50 percent, unless otherwise indicated.
Grates in bicycle pathway shall be suitable for bike tires.
Grates in walkways shall have heel proof option.
Retain paragraph and subparagraphs above or paragraph and subparagraph below.
Retain paragraph below for round, manhole-type structures.
Frames and Grates:  ASTM A536, Grade 60-40-18, ductile iron designed for AASHTO HS-20-44, structural loading.  Include 24-inch ID by 7- to 9-inch riser with 4-inch, minimum, width flange, and 26-inch diameter flat grate with small, square, or short-slotted drainage openings.
Grate Free Area:  Approximately 50 percent, unless otherwise indicated.
Grates in bicycle pathway shall be suitable for bike tires.
Grates in walkways shall have heel proof option.
CURB INLETS
Curb Inlets:  Made with vertical curb opening, of materials and dimensions conforming to City of Irvine standards.
Gutter Inlets:  Made with horizontal gutter opening, of materials and dimensions conforming to City of Irvine standards.  Include heavy-duty frames and grates.
Combination Inlets:  Made with vertical curb and horizontal gutter openings, of materials and dimensions conforming to City of Irvine standards.  Include heavy-duty frames and grates.
Frames and Grates:  Heavy-duty frames and grates conforming to City of Irvine standards, except openings shall not affect bike tires.
Curb Inlets:  Vertical curb opening, of materials and dimensions indicated.
Gutter Inlets:  Horizontal gutter opening, of materials and dimensions indicated.  Include heavy-duty frames and grates.
Combination Inlets:  Vertical curb and horizontal gutter openings, of materials and dimensions indicated.  Include heavy-duty frames and grates.
Frames and Grates:  Dimensions, opening pattern shall be “Bike Tire Proof,” free area, and other attributes indicated or required.
STORM WATER RETENTION STRUCTURES
Detail these structures.  They are usually made of cast-in-place concrete or sections of large piping and often include features for special applications.
Cast-in-Place Concrete, Storm water Retention Structures:  Construct of reinforced-concrete bottom, walls, and top; designed to ASTM C890, heavy-traffic, structural loading; of depth, shape, dimensions, and appurtenances indicated.
Ballast:  Increase thickness of concrete, as required to prevent flotation.
Grade Rings:  Include 2 or 3 reinforced-concrete rings, of 6- to 9-inch total thickness, that match 24-inch-diameter frame and cover.
Steps:  ASTM A615, deformed, ½-inch steel reinforcing rods encased in ASTM D4101, polypropylene, wide enough to allow worker to place both feet on 1 step and designed to prevent lateral slippage off of step.  Cast or anchor steps into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of structure to finished grade is less than 30 inches.
Manhole Frames and Covers:  ASTM A536, Grade 60-40-18, ductile-iron castings designed for heavy-duty service.  Include 24-inch ID by 7- to 9-inch riser with 4-inch, minimum, width flange, and 26-inch-diameter cover.  Include indented top design with lettering "UCI STORM SEWER" cast into cover.
PIPE OUTLETS
Revise this Article to suit Project, and detail on Drawings.  Delete first paragraph below if piping includes flared outlet fittings and concrete head walls are not required.
0. Head Walls:  Cast-in-place reinforced concrete, with apron and tapered sides.
Riprap Basins:  Broken, irregular size and shape, graded stone conforming to NSSGA's "Quarried Stone for Erosion and Sediment Control" and matching size of existing.
MISCELLANEOUS MATERIALS
Retain this paragraph if painting of concrete manholes or ferrous frames and covers is required.
0. Paint:  SSPC-Paint 16.
Warning Tape:  Provide non-metallic warning tape shall state “CAUTION STORM DRAIN BURIED BELOW”.
PE Sheeting:  ASTM D4397, with at least 8-mil thickness.
Copper Tracer Wire: Copper, 12-gauge, minimum, yellow color, 45-mil polyethylene cover designed for direct-burial applications. Use of THHN-wire for this application is prohibited.
EXECUTION
PIPING APPLICATIONS
Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.
Use non-pressure-type flexible couplings where required to join gravity-flow, non-pressure sewer piping, unless otherwise indicated.
Shielded flexible or rigid couplings for same or minor difference OD pipes.
Unshielded, increaser/reducer-pattern, flexible or rigid couplings for pipes with different OD.
Special Pipe Fittings:  Use for pipe expansion and deflection.  Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.
Gravity-Flow, Non-pressure Sewer Piping:  Use any of the following pipe materials for each size range:
NPS 3 to NPS 15:  Hubless cast-iron soil pipe and fittings; heavy-duty, shielded, stainless-steel couplings; and coupled joints.
NPS 3 and NPS 15: PVC sewer pipe and fittings, gaskets, and gasketed joints.
NPS 8 to NPS 12: NPS 14 ductile-iron culvert pipe, ductile-iron standard fittings, gaskets, and gasketed joints.
NPS 8 to NPS 12: Nonreinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
NPS 15:  NPS 15 ductile-iron culvert pipe, ductile-iron standard fittings, gaskets, and gasketed joints.
NPS 15:  Nonreinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
NPS 18 to NPS 36: Nonreinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
NPS 18 to NPS 36: Reinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
NPS 42 to NPS 60: Reinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
NPS 66 to NPS 144 Reinforced-concrete sewer pipe and fittings, gaskets, and gasketed joints.
PIPING INSTALLATION
0. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Install piping as indicated, to extent practical.  Where specific installation is not indicated, follow piping manufacturer's written instructions.
Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
Install manholes for changes in direction unless 12-inch or smaller pipe size.  
Use fittings for connections to mains where new connections are greater than half the size of the main.
Where connections to mains are less than half the size of the main, a direct tap into main is permissible. Install in accordance with the American Public Works “Green Book” or City of Irvine standards whichever is more stringent.
Install increasers and reducers where different sizes of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or a combination of both.
Install gravity-flow, non-pressure drainage piping as follows:
Install piping pitched down in direction of flow, at minimum slope of 1 percent, unless otherwise indicated or approved by University Representative.
Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint system, or cast-in-place concrete supports or anchors.
Install piping in accordance with campus standard details.
Install hubless cast-iron soil piping following CISPI C310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook."
Install ductile-iron culvert piping to ASTM A716.
Install ductile-iron and special fittings to AWWA C600 or AWWA M41.
Install PVC sewer piping to ASTM D2321 and ASTM F1668.
Install non-reinforced-concrete sewer piping following ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."
Install reinforced-concrete sewer piping following ASTM C1479 and ACPA's "Concrete Pipe Installation Manual."
Install double wrap of corrosion-protection piping encasement over the following underground metal piping in accordance with ASTM A674 or AWWA C105:
Hubless cast-iron soil pipe and fittings.
Ductile-iron pipe and fittings.
Special pipe fittings.
PIPE JOINT CONSTRUCTION
0. Where specific joint construction is not indicated, follow piping manufacturer's written instructions.
Join gravity-flow, non-pressure drainage piping with the following:
Join hubless cast-iron soil piping in accordance with CISPI C310 and the CISPI "Cast Iron Soil Pipe and Fittings Handbook" for hubless-coupling joints.
Join ductile-iron culvert piping in accordance with AWWA C600 for push-on joints.
Join ductile-iron and special fittings in accordance with AWWA C600 or AWWA M41.
Join PVC sewer piping in accordance with ASTM D2321 and ASTM D3034 for elastomeric-seal joints or ASTM D3034 for elastomeric gasket joints.
Join non-reinforced-concrete sewer piping in accordance with ASTM C14 and the ACPA "Concrete Pipe Installation Manual" for rubber-gasket joints.
Join reinforced-concrete sewer piping in accordance with the ACPA "Concrete Pipe Installation Manual" for rubber-gasket joints.
Join dissimilar pipe materials with non-pressure-type flexible couplings.
BACKWATER VALVE INSTALLATION
0. Install horizontal-type backwater valves in piping where indicated or anywhere needed to prevent the backflow of water into a building or depressed area.
Install combination horizontal and manual gate valve type in piping and in manholes where indicated.
Install terminal-type backwater valves on end of piping and in manholes where indicated.
CLEANOUT INSTALLATION
0. Install cleanouts and riser extension from storm drain pipe to cleanout at grade.  Use cast-iron soil pipe fittings in pipes at branches for cleanouts and cast-iron soil pipe for riser extensions to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe.
Use heavy-duty, top-loading classification cleanouts in earth or unpaved foot traffic and paved foot traffic and vehicle-traffic service areas.
Use extra-heavy-duty, top-loading classification cleanouts in roads areas.
Set cleanout frames and covers in earth in cast-in-place concrete block, 18 x 18 inches x 12 inches deep.  Set with tops 1 inch above surrounding earth grade.
Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.
DRAIN INSTALLATION
0. Install type of drains in locations indicated.
Use heavy-duty, top-loading classification drains in earth or unpaved foot traffic and paved foot traffic, and vehicle-traffic service areas.
Use extra-heavy-duty, top-loading classification drains in roads areas.
Embed drains in 4-inch, minimum, depth of concrete around bottom and sides.
Fasten grates to drains if indicated.
Set drain frames and covers with tops flush with pavement surface.
Assemble trench sections with flanged joints.
Embed trench sections in 4-inch, minimum, concrete around bottom and sides.
MANHOLE INSTALLATION
0. General:  Install manholes, complete with appurtenances and accessories indicated.
Install precast concrete manhole sections in accordance with ASTM C891.
Cast-in-place manholes in paragraph below require data or details on Drawings.
Construct cast-in-place manholes as indicated.
Install PE sheeting on earth where cast-in-place-concrete manholes are to be built.
Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  Set tops 3 inches above finished surface elsewhere, unless otherwise indicated.
Construct base slab of cast-in-place concrete or use precast concrete base sections.  Make inverts in cast-in-place concrete and precast concrete bases with a smooth-surfaced semi-circular bottom conforming to the inside contour of the adjacent drainage sections.  For changes in direction of drains and entering branches into the manhole, make a circular curve in the manhole invert of as large a radius as manhole size will permit.  
For cast-in-place concrete construction, either pour bottom slabs and walls integrally or key and bond walls to bottom slab.  
For precast concrete construction, make joints between sections with gaskets made for installing joints in concrete piping.  Give a smooth finish to the inside joints of precast concrete manholes, curb inlets, and catch basins.  
Make joints between concrete manholes and pipes entering manholes with the resilient connectors or mortared to produce a watertight joint; install in accordance with the recommendations of the connector manufacturer.
CATCH BASIN INSTALLATION
0. Construct catch basins to sizes and shapes indicated or required.
Set frames and grates to elevations indicated or required.
STORM WATER INLET AND OUTLET INSTALLATION
0. Construct inlet head walls, aprons, and sides of reinforced concrete.
Construct riprap of broken stone.
Install outlets that spill onto grade, anchored with concrete.
Install outlets that spill onto grade, with flared end sections that match pipe.
Construct energy dissipaters at outlets.
CONCRETE PLACEMENT
0. Place cast-in-place concrete in accordance with ACI 318/318R.
DRAINAGE SYSTEM INSTALLATION
0. Assemble and install components in accordance with manufacturer's written instructions.
Install with top surfaces of components, except piping, flush with finished surface.
Assemble channel sections to form slope down toward drain outlets.  Use sealants, adhesives, fasteners, and other materials recommended by system manufacturer.
Embed channel sections and drainage specialties in 4-inch, minimum, concrete around bottom and sides.
Fasten grates to channel sections if indicated.
Assemble channel sections with flanged or interlocking joints.
Embed channel sections in 4-inch, minimum, concrete around bottom and sides.
CONNECTIONS
0. Make connections of existing piping and underground structures in accordance with City of Irvine junction details.  Finish work will conform as nearly as practicable to requirements for new work.
Use commercially manufactured wyes for branch connections.  Field cutting into piping will not be permitted.  Spring wyes into existing line and encase entire wye, plus 6 inches overlap, with not less than 6 inches of 3000-psi 28 day compressive strength concrete. 
For branch connections from side into existing 24-inch or larger piping, or to underground structures, cut opening into unit sufficiently large to allow 3 inches of concrete to be packed around entering connection.  Cut ends of connection passing through pipe or structure wall to conform to shape and be flush with inside wall, unless otherwise indicated.  On outside of pipe structure wall, encase entering connection in 6 inches of concrete for minimum length of 12 inches to provide additional support or collar from connection to undisturbed ground.
Use epoxy-bonding compound as interface between new and existing concrete and piping materials.
Maintain minimum 10-foot separation between PVC piping and any existing direct buried High Temperature Water (HTW) supply and return piping.
Delete the following paragraphs if no pumped storm drain on the project.
Connect storm water pumped pressure piping from the building's to the site storm drainage piping.  Terminate piping where indicated or as directed by the University’s Representative.
Use commercially manufactured wye fittings for piping branch connections.  Encase entire wye fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.
Make branch connections from side into piping, NPS 4 to NPS 20.  
Make branch connections from side into existing piping, NPS 21 or larger, or to underground manholes and structures by cutting opening into unit large enough to allow 3 inches of concrete to be packed around entering connection.  Cut end of connection pipe passing through pipe or structure wall to conform to shape of and be flush with inside wall, unless otherwise indicated.  On outside of pipe, manhole, or structure wall, encase entering connection in 6 inches of concrete for minimum length of 12 inches to provide additional support of collar from connection to undisturbed ground.
Use concrete that will attain a minimum 28-day compressive strength of 3000 psi, unless otherwise indicated.
Use epoxy-bonding compound as interface between new and existing concrete and piping materials.
Protect piping, manholes, and structures to prevent concrete or debris from entering while making tap connections.  Remove debris or other extraneous material that may accumulate.
PAINTING
Retain this Article if paint is to be field applied to concrete manholes or ferrous frames and covers.
0. Clean and prepare concrete manhole surfaces for field painting.  Remove loose efflorescence, chalk, dust, grease, oils, and release agents.  Roughen surface as required to remove glaze.  Paint the following concrete surfaces as recommended by paint manufacturer:
Cast-in-Place-Concrete Manholes:  Exterior, except bottom and interior.
Precast Concrete Manholes:  exterior and interior.
Prepare ferrous frame and cover surfaces in accordance with SSPC-PA 1 and paint in accordance with SSPC-PA 1 and SSPC-Paint 16.  Do not paint surfaces with foundry-applied, corrosion-resistant coating.
IDENTIFICATION
0. Arrange for installation of warning tape directly over piping and at outside edge of underground structures.
Use warning tape over ferrous piping.
Use copper tracer wire over nonferrous piping and over edges of underground structures if system is concealed and could not be located in the future by visual surface structures.  Show termination points for tracer wire on Record Drawings.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Use detectable warning tape and copper tracer wire over nonferrous piping and over edges of underground structures.
FIELD QUALITY CONTROL
0. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
Submit separate reports for each system inspection.
Defects requiring correction include the following:
Alignment:  Less than full diameter of inside of pipe is visible between structures.
Deflection: Flexible piping with deflection that prevents passage of ball or cylinder of size not less than 92.5 percent of piping diameter.
Crushed, broken, cracked, or otherwise damaged piping.
Infiltration:  Water leakage into piping.
Exfiltration:  Water leakage from or around piping.
Replace defective piping using new materials, and repeat inspections until defects are within allowances specified.
Re-inspect and repeat procedure until results are satisfactory.
University will run a camera through completed piping to determine if work is satisfactory.  Replace any defective piping using new materials.
Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.
Do not enclose, cover, or put into service before inspection and approval.
Test completed piping systems.
Schedule tests and inspections by University Representative with at least 48 hours' advance notice.
Submit separate report for each test.
Retain test in first subparagraph and associated subparagraphs below only if required.
Gravity-Flow Storm Drainage Piping:  Test in accordance with requirements of University’s Representative, UNI-B-6, and the following:
Option:  Test plastic piping in accordance with ASTM F1417.
Option:  Test concrete piping in accordance with ASTM C924.
Leaks and loss in test pressure constitute defects that must be repaired.
Replace leaking piping using new materials, and repeat testing until leakage is within allowances specified.
CLEANING
0. Clean interior of piping of dirt and superfluous materials.  Any flushing of piping shall be with potable or reclaimed water.
END OF SECTION
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