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                                                                             SECTION 33 40 00 
    
                                                                           STORM SEWERAGE 
 
 
PART 1 - GENERAL 
 
 
1.1  SUMMARY 
   
 
 A. This Section includes all storm sewerage system piping and appurtenances from the parking lot  
 and roof downspouts to the point of disposal. 
 
 B. Related Sections: The following sections contain requirements that relate to this section: 
 
  1. Division 31 Section "Earthwork" for excavation and backfill required for storm sewerage 

system piping and structures. 
  2. Division 03 Section “Cast-in-Place Concrete” for cast-in-place concrete drainage 

structures. 
  3. Division 32 Section "Portland Cement Concrete Paving" for paving coordination  with 

drainage structures. 
 
 C. This Section includes the removal of existing storm sewerage lines and structures by the  
  Contractor prior to commencing new storm sewerage installation. 
 
 
1.2  SUBMITTALS 
 
 A. Product data for drainage piping specialties. 
 
 B. Shop drawings for precast concrete storm drainage manholes, drop inlets and catch basins,  
  including frames, covers, and grates. 
 
 C. Shop drawings for cast-in-place concrete or field-erected masonry storm drainage manholes,  
  drop inlets, and catch basins, including frames and covers. 
 
 D. Coordination drawings showing pipe sizes, manholes and catch basins locations and elevations. 
  Include details of underground structures and connections. Show other piping in the same  
  trench and clearances from storm sewerage system piping. Indicate interface and patial   
 relationship between piping and approximate structures. 
 
1.3  QUALITY ASSURANCE 
 
 A. Louisiana Standard Specifications: Comply with applicable requirements of "Louisiana 

Standard Specifications for Roads and Bridges", 2006 Edition, of the Department of 
Transportation and Development, Office of Highways, unless requirements specified in this 
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Section are more restrictive. 
 
 B. City of New Orleans Standards: Comply with applicable standards of City of New Orleans  
  Department of Public Works, unless requirements specified in this Section are more   
  restrictive. Comply with requirements of the Sewerage and Water Board of New Orleans  
  Network Engineering Dept., unless requirements specified in this section are more   
  restrictive. 
 
 C. Code Compliance: Comply with applicable portions of 2000 Louisiana State Plumbing Code,  
  unless requirements specified in this Section are more restrictive. 
 
 D. Environmental Compliance: Comply with applicable portions of local environmental agency  
  regulations pertaining to storm sewerage systems. 
 
 E. Utility Compliance: Comply with local utility regulations and standards pertaining to storm  
  sewerage systems. 
  
 
1.4  PROJECT CONDITIONS 
 
 A. Site Information: Review site topographic survey, perform site inspection, research public 

utility records,  and verify existing utility locations. Verify that storm sewerage system can be 
installed in compliance with Contract Documents and referenced standards. Locate existing 
storm sewerage system piping and structures that are to be abandoned, demolished, or removed. 

 
 B. Sequencing and Scheduling: Coordinate connection to public sewer with utility company.  
  Coordinate connection to existing storm drain system with the Sewerage and Water Board of  
  New Orleans. Coordinate with other site utility work. Coordinate with City of New Orleans  
  Department of Public Works when connecting any utility service. 
 
 C. Protection: Protect storm sewerage during and after installation from other construction  
  activities and  from entry of soil, construction materials, waterborne trash and debris, liquid  
  pollutants, and other foreign materials. 
 
 
1.5  SEQUENCING AND SCHEDULING 
 
 A. Coordinate connection to public sewer with utility company. 
 
 B. Coordinate with roof downspout storm drainage piping. 
 
 C. Coordinate with other utility work. 
 
 
PART 2 - PRODUCTS 
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2.1  MANUFACTURERS 
 
 A. Manufacturers: Subject to compliance with requirements, provide products by one of the  
  following: 
 

1. Cleanouts: 
 
a)  Ancon, Inc. 
b)  Josam Co. 
c)  Smith (Jay R.) Mfg. Co. 
d)  Wade Div.; Tyler Pipe. 
e)  Zurn Industries, Inc.; Hydromechanics Div. 
f)  

 
2. Underground Warning Tapes: 

 
a) Allen Systems, Inc.; Reef Industries, Inc. 
b) Brady (W.H.) Co.; Signmark Div. 
c) Calpico, Inc. 
d) Carlton Industries, Inc. 
e) EMED Co., Inc. 
f) Seton Name Plate Co. 

 
2.2  PIPE AND FITTINGS 
 
 A. General: Provide pipe and pipe fitting materials compatible with each other. Where more than  
  one type of materials or products is indicated, selection is Installer's option. 
 
 B. Reinforced Concrete Sewer Pipe and Fittings: ASTM C 76, Class III, Wall B, for rubber gasket  
 joints. 
 
  1. Gaskets: ASTM C 443, rubber. 
 
 C. Couplings: Elastomeric compression gasket, made to match pipe inside diameter or hub, and  
  adjoining pipe outside diameter. 
 

 1. Gaskets: ASTM C 443, rubber for concrete pipe; and ASTM F 477, elastomeric  seal for 
plastic pipe. Gaskets for dissimilar or other pipe materials shall be compatible with pipe 
materials being joined. 

 
 
2.3  DROP INLETS 
 
 A. Brick/Concrete Drop Inlets: Brick and mortar, of depth indicated. Wall thickness shall be brick 

8 inches minimum, and inside dimensions shall be 24x30 inches with a frame and grate, as 
indicated. Thickness of section of wall deeper than 8 feet shall be 14 inches minimum. 
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 1. Wall: ASTM C 32, Grade MS, manhole brick. 
 2. Mortar and Parging: ASTM C 270, Type S, using ASTM C 150, Type II Portland 
 cement. 
 3. Concrete Strength: Minimum 4,000 psi 28-day compressive strength. 
 4. Bottom and Top: Reinforced concrete. 
 5. Channel and Bench: Concrete. 
 6. Steps: 3/4 inch wrought iron; cast into sidewall at 12-inch intervals. 

 
 B. Drop Inlet Frames and Grates: ASTM A48-83, Class 35, heavy-duty, cast iron, 25 3/4-inch x 31 

3/4-inch grate dimension with short slotted drainage openings. 
 
 
2.4  MANHOLES 
 
 A. Brick Manholes: Brick and mortar, of depth indicated, complying with Sewerage and Water  
  Board Standard Drawing No. 7260-SWD, and Drawing No. D-870. 

 
 1. Base, Channel, and Bench: Concrete. 
 2. Wall: ASTM C 32, Grade MS, manhole brick; 8-inch minimum thickness, 48-inch 

diameter, with tapered top for a 24-inch frame and cover. Thickness of section of wall 
deeper than 8 feet shall be 12 inches minimum. 

 3. Mortar and Parging: ASTM C 270, Type S, using ASTM C 150, Type II Portland 
cement. 

 
 B. Cast-in-Place Manholes: Reinforced concrete of dimensions and with appurtenances indicated. 
 

 1. Bottom, Walls, and Top: Reinforced concrete. 
 2. Channel and Bench: Concrete. 
 3. Steps: Cast into sidewall at 12-inch intervals. 

 
 C. Manhole Steps: Wide enough for an adult to place both feet on one step and designed to  
  prevent lateral slippage off the step. 

 
 1. Material: Steel-reinforced plastic. 

 
 D. Manhole Frames and Covers: ASTM A48-83, Class 35, heavy-duty, cast iron, 24-inch inside 

diameter by 7- to 9-inch riser with 4-inch minimum width flange, and 26-inch-diameter cover, 
indented top design,with lettering "DRAIN" cast into cover. 

 
 
2.5  CLEANOUTS 
 
 A. General: Provide PVC cleanout plug, with round cast-iron access frame and heavy-duty,  
  secured, cast-iron cover. 
 
 
2.6  CONCRETE AND REINFORCEMENT 
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 A. Concrete: Portland cement mix, 4,000 psi (5,000 psi for precast). 
 

 1. Cement: ASTM C 150, Type II. 
 2. Fine Aggregate: ASTM C 33, sand. 
 3. Coarse Aggregate: ASTM C 33, crushed gravel. 
 4. Water: Potable. 

 
 B. Reinforcement: Steel conforming to the following: 

 
 1. Fabric: ASTM A 185, welded wire fabric, plain. 
 2. Reinforcement Bars: ASTM A 615, Grade 60, deformed. 

 
 
2.7  IDENTIFICATION 
 
 A. Plastic Underground Warning Tapes: Polyethylene plastic tape, 6 inches wide by 4 mils thick,  
  solid  green  in color with continuously printed caption in black letters "CAUTION - SEWER  
 LINE BURIED BELOW." 
 
 
PART 3 - EXECUTION 
 
 
3.1  PREPARATION OF FOUNDATION FOR BURIED STORM SEWERAGE SYSTEMS 
 
 A. Grade trench bottom to provide a smooth, firm, stable, and rock-free foundation, throughout the 

length of the pipe. 
 
 B. Remove unstable, soft, and unsuitable materials at the surface upon which pipes are to be laid,  
  and backfill with clean sand or pea gravel to indicated level. 
 
 C. Shape bottom of trench to fit bottom of pipe. Fill unevenness with tamped sand backfill. Dig 

bell holes at each pipe joint to relieve the bells of all loads and to ensure continuous bearing of 
the pipe barrel on the foundation. 

 
 
3.2  PIPE APPLICATIONS FOR UNDERGROUND STORM SEWERS 
 
 A. Pipe Sizes 36 inches and Larger: Reinforced concrete sewer pipe and fittings. 
 
 B. Pipe Sizes 8 to 30 Inches: PVC sewer pipe. 
 
 
3.3  INSTALLATION, GENERAL 
 
 A. General Locations and Arrangements: Drawings (plans and details) indicate the general 
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location and arrangement of the underground storm sewerage system piping. Location and 
arrangement of piping layout take into account many design considerations. Install the piping 
as indicated, to the extent practical. 

 
 B. Install piping beginning at low point of systems, true to grades and alignment indicated with  
  unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets,  
  seals, sleeves, and couplings in accordance with manufacturer's recommendations for use of  
  lubricants, cements, and other installation requirements. Maintain swab or drag in line and pull  
 past each joint as it is completed. 
 

C. Use drop inlets for changes in direction, except where a fitting is indicated. Use fittings for 
branch connections, except where direct tap into existing sewer is indicated. 

 
 D. Use proper size increasers, reducers, and couplings, where different size or material of pipes  
  and fittings are connected. Reduction of the size of piping in the direction of flow is prohibited. 
 
 E. Install piping pitched down in direction of flow, at minimum slope of 1 percent, except where  
  indicated otherwise. 
 
 F. Extend storm sewerage system piping to connect to existing drainage outfall or junction, as  
  indicated on Plans. 
 
 G. Sleeving: Install sleeve at retaining walls, or where jacking is required. Use Schedule 40, steel  
  pipe 6 inches larger than sewer pipe. 
 
 
3.4  PIPE AND TUBE JOINT CONSTRUCTION AND INSTALLATION 
 
 A. Join and install PVC pipe as follows: 
 

 1. Pipe and gasketed fittings, joining with elastomeric seals in accordance with 
ASTM D 3212. 

 2. Installation in accordance with ASTM D 2321. 
 
B. Join concrete pipe and fittings with rubber gaskets in accordance with ASTM C 443, and install 

piping in accordance with applicable provisions of ACPA "Concrete Pipe Installation Manual." 
 
C. Join different types of pipe with standard manufactured couplings or fabricated fittings intended 

for that purpose. 
3.5  DROP INLETS 
 

A. Construct inlets to sizes and shapes indicated. 
 
B. Set frames and grates to elevations indicated. 

 
 
3.6  MANHOLES 
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A. General: Install manholes complete with accessories as indicated. Form continuous concrete or 

split pipe section channel and benches between inlets and outlet. Set tops of frames and covers 
flush with finish surface where manholes occur in pavements. Elsewhere, set  tops 3  inches 
above finish surface, unless otherwise indicated. 

 
B. Construct brick manholes as indicated. 
 
C. Construct cast-in-place manholes as indicated. 
 
D. Provide rubber joint gasket complying with ASTM C 443 at joints of sections. 
 
E. Apply bituminous mastic coating at joints of sections. 

 
 
3.7  CLEANOUTS 

 
A. Install cleanouts and extension from sewer pipe to cleanout at grade as indicated. Set cleanout 

frame and cover in concrete block 18 by 18 by 12 inches deep, except where location is in 
concrete paving. Set top of cleanout 1 inch above surrounding earth grade or flush with  

 grade when installed in paving. 
 
 
3.8  CATCH BASINS 
 

A. Construct catch basins to sizes and shapes indicated. 
 
B. Set frames and grates to elevations indicated. 

 
 
3.9  TAP CONNECTIONS 
 

A. Make connections to existing piping and underground structures so that finished work will 
 conform as nearly as practicable to the requirements specified for new work. 

 
B. Use commercially manufactured wye fittings for piping branch connections. Remove section of 
 existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6-inch 
 overlap, with not less than 6 inches of 4000-psi 28-day compressive-strength concrete. 

 
C. Make branch connections from side into existing 4- to 21-inch piping by removing section of 
 existing  pipe and installing wye fitting into existing piping. Encase entire wye with not less 
 than 6 inches of 4000-psi 28-day compressive-strength concrete. 

 
D. Make branch connections from side into existing 24-inch or larger piping or to underground 

structures by  cutting opening into existing unit sufficiently large 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. 
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On outside of pipe 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. 

 
 1. Provide concrete that will attain minimum 28-day compressive strength of 4000 psi, 

unless otherwise indicated. 
 2. Use epoxy bonding compound as interface between new and existing concrete and piping 

materials. 
 

E. Protect existing piping and structures to prevent concrete or debris from entering while making 
 tap connections. Remove debris, concrete, or other extraneous material that may  
 accumulate. 

 
 
3.10 CLOSING ABANDONED STORM SEWERAGE SYSTEM 
 

A. Abandoned Piping: Close open ends of abandoned underground piping that is indicated to 
 remain in place.  Provide sufficiently strong closures to withstand hydrostatic or earth 
 pressure that may result after  ends of abandoned utilities have been closed. 

 
 1. Close open ends of concrete or masonry utilities with not less than 8-inch-thick brick 

masonry bulkheads. 
 

B. Abandoned Structures: Remove structure and close open ends of the remaining piping or 
 remove top of structure down to not less than 3 feet below final grade; fill structure with 
 approved compacted backfill,  to within 1 foot of top of structure remaining, and fill with 
 concrete. 

 
 
3.11 INSTALLATION OF IDENTIFICATION 
 

A. Install continuous plastic underground warning tape during back-filling of trench for 
underground water service piping. Locate 6 to 8 inches below finished grade, directly over 
piping. 

 
3.12 FIELD QUALITY CONTROL 
 

A. Testing: Perform testing of completed piping in accordance with local authorities having 
 jurisdiction. 
 
B. Cleaning: Clear interior of piping and structures of dirt and other superfluous material as work 
 progresses. Maintain swab or drag in piping and pull past each joint as it is completed. 

 
 1. In large, accessible piping, brushes and brooms may be used for cleaning. 
 2. Place plugs in ends of uncompleted pipe at end of day or whenever work stops. 

  3. Flush piping between manholes, if required by local authority, to remove collected 
debris. 
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C. Interior Inspection: Inspect piping to determine whether line displacement or other damage has 
 occurred. 

 
 1. Make inspections after pipe between manholes and manhole locations has been installed 

and approximately 2 feet of backfill is in place, and again at completion of project. 
 2. If inspection indicates poor alignment, debris, displaced pipe, infiltration, or other 

defects, correct such defects and reinspect. 
 
 
   END OF SECTION 




	TOTL Specification (Electronic Format) (79692920-119E-408E-BBAE-C4061FEE49BC).pdf
	100cd_speccover 10_0706.pdf
	00 01 10 TOC.doc
	00 01 13-Dir.xls
	00 01 16 Seals.doc
	00 11 16 .doc
	00 21 13 InsToBid97A701.doc
	00 21 13 InstructionsTo Bidders.pdf
	00 22 13 Supp Instruction to Bidders.doc
	00 31 19 Exist Drawings.doc
	00 31 32 Geotech Cover Page .doc
	00 31 32 Geotechnical.pdf
	00 41 00 Bid Form.doc
	00 52 00 A101 2007 Agreement Cover Page.doc
	00 61 00 Performance Bond.doc
	00 72 00 A201 2007 General Conditions Cover Page.doc
	00 72 00 A201-2007 General Conditions.pdf
	00 73 00 SuppCondTo A2012007.doc
	01 10 00 Summary.DOC
	01 23 00 Alternates.DOC
	01 26 00 Cont Modification Procedures.doc
	01 29 00 Payment Procedures.DOC
	01 31 00 Proj Manage and Coordination.doc
	01 32 00 Const Progress.doc
	01 33 00 Submittal Procedures C106 Attachment.doc
	01 33 00 Submittal Procedures.doc
	01 40 00 Quality Requirements.doc
	01 42 00 References.doc
	01 50 00 Temp Facilities .DOC
	01 60 00 Product Requirements.doc
	01 60 00 Substitute Request.doc
	01 73 00 Execution.doc
	01 77 00 Closeout.doc
	01 78 39 Record Documents.doc
	02 41 19 Demo.DOC
	03 30 00 Cast In Place Concrete 06-8-10.doc
	03 35 20 SealedConcrete .DOC
	04 72 00 Cast Stone.DOC
	05 12 00 Structural Steel Framing Re-Bid.pdf
	05 73 00 Railings.DOC
	06 10 00 Rough Carpentry.DOC
	06 16 43 Sheathing.doc
	06 40 23 Wood Panels.DOC
	07 21 16 Thermal Insulation.doc
	07 62 00 Downspouts.DOC
	07 65 00 SelfAdhering.doc
	07 92 00 Sealants.doc
	08 11 13 Hollow Metal.DOC
	08 14 16 Wood Doors.doc
	08 71 00 Hardware.doc
	08 80 00 Glazing.doc
	09 22 16 Studs.doc
	09 24 00 Plaster.doc
	09 26 13 Veneer Plaster.DOC
	09 29 00 Gypsum Board.doc
	09 66 23 Terrazzo.DOC
	09 75 00 Stone.doc
	09 91 13 Ext Painting.doc
	09 91 23 Int Painting.DOC
	10 23 76 Walkway.DOC
	10 28 13 Toilet Accessories.doc
	10 44 13 Fire Exting Cabinets.DOC
	10 44 16 Extinguishers.DOC
	MEP SPECIFICATIONS.pdf
	5620 fr 5284 spec 310000 Earthwork 03-15-10.pdf
	A. This Section includes the following:
	1. Preparing of subgrade for retaining walls, slabs, sidewalks, pavements, and     foundations.
	2. Excavating and backfilling for underground mechanical and electrical utilities and    buried mechanical and electrical appurtenances.
	3.  Pavement base course.
	4. Placement and compaction of general backfill and site fill (sub-base).
	5. Placement of geogrid.
	6. Excavation and backfill required for all sewer systems.
	7. Structural excavation
	8. Incidental excavation.

	B. Excavating and Backfilling for Mechanical/Electrical Work: Refer to Divisions 22 and 26 for excavation and backfill required in conjunction with underground mechanical and electrical utilities and buried mechanical and electrical appurtenances.
	C. Final grading, together with placement and preparation of topsoil for lawns and planting, will be in another contract.
	A. Excavation consists of removal of material encountered to subgrade elevations indicated and subsequent disposal of materials removed.
	B. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations or dimensions without specific direction of Architect. Unauthorized excavation, as well as remedial work directed by Architect or Architect’s consultants, shall be at Contractor's expense.
	1.  Under footings, foundation bases, or retaining walls, fill unauthorized excavation by extending indicated bottom elevation of footing or base to excavation bottom, without altering required top elevation. Lean concrete fill may be used to bring elevations to proper position, when acceptable to Architect.
	2. In locations other than those above, backfill and compact unauthorized excavations as specified for authorized excavations of same classification, unless otherwise directed by Architect.

	C. Additional Excavation: When excavation has reached required subgrade elevations, notify Architect, who will inspect conditions. If the Architect determines that bearing materials at required subgrade elevations are unsuitable, continue excavation, until suitable bearing materials are encountered and replace excavated material as directed by the Architect. The Contract Sum may be adjusted by an appropriate Contract Modification.
	1. Removal of unsuitable material and its replacement as directed will be paid on basis of Conditions of the Contract relative to changes in work.

	D. Sub-base: The compacted soil layer immediately below granular base.
	E. Subgrade: The undisturbed earth or the compacted soil layer immediately below subsequent construction.
	F. Structure: Foundations, slabs, tanks, curbs, or other manmade stationary features occurring above or below ground surface.
	A. Test Reports: Submit the following reports directly to Architect from the testing services, with copy to Contractor:
	1. Test reports on all fill materials.
	2. Verification of suitability of each footing subgrade material, in accordance with specified requirements.
	3. Field reports; inplace soil density tests.
	4. One optimum moisturemaximum density curve for each type of soil encountered.
	5. Report of actual unconfined compressive strength and/or results of bearing tests of each material tested.

	A. Codes and Standards: Perform excavation work in compliance with applicable requirements of authorities having jurisdiction, such as:
	1.  Louisiana Standard Specifications: Comply with applicable requirements of "Louisiana Standard Specifications for Roads and Bridges," 2000 Edition, of the Department of Transportation and Development, Office of Highways, for work performed on LaDOTD rights-of-way, unless requirements specified in this Section are more restrictive.
	2. City of New Orleans Standards: Comply with applicable standards of the City of New Orleans 1999 General Specifications for Street Paving of the Department of Public Works, for work performed on public rights-of-way unless requirements specified in this Section are more restrictive, or as indicated elsewhere.
	3. Sewerage  & Water Board of New Orleans: Comply with applicable standards of the Sewerage & Water Board of New Orleans, for work performed on public rights-of-way or on S&WB servitudes, unless requirements specified in this Section are more restrictive.

	B. Testing and Inspection Service: Owner will employ and pay for a qualified independent geotechnical testing and inspection laboratory to perform soil testing and inspection service during earthwork operations.
	C. Testing Laboratory Qualifications: To qualify for acceptance, the geotechnical testing laboratory must demonstrate to Architect's satisfaction, based on evaluation of laboratorysubmitted criteria conforming to ASTM E 699, that it has the experience and capability to conduct required field and laboratory geotechnical testing without delaying the progress of the Work.
	A. Site Information: Data in subsurface investigation reports was used for the basis of the design and are available to the Contractor for information only. Conditions are not intended as representations or warranties of accuracy or continuity between soil borings. Owner will not be responsible for interpretations or conclusions drawn from this data by Contractor.
	1. Additional test borings and other exploratory operations may be performed by Contractor, at the Contractor's option; however, no change in the Contract Sum will be authorized for such additional exploration.

	B. Existing Utilities: Locate existing underground utilities in areas of excavation work. If utilities are indicated to remain in place, provide adequate means of support and protection during earthwork operations.
	1.  Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation, consult utility owner immediately for directions. Cooperate with Owner and utility companies in keeping respective services and facilities in operation. Repair damaged utilities to satisfaction of utility owner.
	2. Do not interrupt existing utilities serving facilities occupied by Owner or others, during occupied hours, except when permitted in writing by Architect and then only after acceptable temporary utility services have been provided.
	3. Provide minimum of 48hour notice to Architect and utility owner, and receive written notice to proceed before interrupting any utility.
	4. Demolish and completely remove from site existing underground utilities indicated to be removed. Coordinate with utility companies for shutoff of services if lines are active.

	C. Use of Explosives: Use of explosives is not permitted.
	D. Protection of Persons and Property: Barricade open excavations occurring as part of this work and post with warning lights.
	1. Operate warning lights as recommended by authorities having jurisdiction.
	2. Protect structures, utilities, sidewalks, driveways, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	3. Perform earthwork of contaminated excavated materials in compliance with the recommendations of an industrial hygienist, in compliance with other specifications in this Section.

	E. Handling and Disposition of Excavated Material:
	1. To be removed from the site.

	A. Shall be Backfill and Fill Materials:  Sand free of wood roots, clay lumps and other deleterious materials.  Sand fill should have no more than 10% material passing the No. 200 sieve; liquid limit less than 25; plasticity index less than 6.
	B. Unsatisfactory soil materials are defined as those complying with ASTM D2487 soil classification groups GC, SC, ML, MH, CL, CH, OL, OH, and PT.
	C. Base Course Material: Naturally or artificially graded mixture of natural or crushed stone (asphalt), pumped riversand (concrete), crushed concrete (paver).
	D. Backfill and Fill Materials (Sub-base): Pumped riversand or other satisfactory soil materials free of clay, rock or gravel larger than 2 inches in any dimension, debris, waste, frozen materials, vegetation and other deleterious matter. 
	E. Unacceptable Materials:  Materials from on site excavations shall not be used.
	2.2  OTHER MATERIALS
	B. Single Layer, Type I Biaxial Structural Geogrid: The geogrid shall conform to the physical properties listed in the following table. The listed property values are certifiable minimum average roll values, and are equal to the mean values less one standard deviation which reflects a 95% confidence level. The minimum properties values are as follows:

	A. Excavation is unclassified and includes excavation to subgrade elevations indicated, regardless of character of materials and obstructions encountered.
	A. General: Comply with local codes, ordinances, and requirements of agencies having jurisdiction.
	B. Slope sides of excavations to comply with local codes, ordinances, and requirements of agencies having jurisdiction. Shore and brace where sloping is not possible because of space restrictions or stability of material excavated. Maintain sides and slopes of excavations in safe condition until completion of backfilling.
	C. Shoring and Bracing: Provide materials for shoring and bracing, such as sheet piling, uprights, stringers, and cross braces, in good serviceable condition. Maintain shoring and bracing in excavations regardless of time period excavations will be open. 
	1.  Provide permanent steel sheet piling or pressurecreosoted timber sheet piling wherever subsequent removal of sheet piling might permit lateral movement of soil under adjacent structures. Cut off tops a minimum of 30 inches below final grade and leave permanently in place.

	A. Prevent surface water and subsurface or ground water from flowing into excavations and from flooding project site and surrounding area.
	1. Do not allow water to accumulate in excavations. Remove water to prevent softening of foundation bottoms, undercutting footings, and soil changes detrimental to stability of subgrades and foundations. Provide and maintain pumps, well points, sumps, suction and discharge lines, and other dewatering system components necessary to convey water away from excavations.
	2. Establish and maintain temporary drainage ditches and other diversions outside excavation limits to convey rain water and water removed from excavations to collecting or runoff areas. Do not use trench excavations as temporary drainage ditches.
	A. Stockpiling:  Stockpile acceptable excavated materials and borrow materials for backfill and fill where directed.  Place, grade, and shape stockpiles for proper drainage. 

	A. Conform to elevations and dimensions shown within a tolerance of plus or minus 0.10 foot, and extending a sufficient distance from footings and foundations to permit placing and removal of concrete formwork, installation of services, and other construction and for inspection.
	1. Excavations for footings and foundations: Do not disturb bottom of excavation. Excavate by hand to final grade just before concrete reinforcement is placed. Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. For pile foundations, stop excavations from 6 inches to 12 inches above bottom of footing before piles are placed. After piles have been driven, remove loose and displaced material. Excavate to final grade, leaving solid base to receive concrete pile caps.
	3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Structures: Conform to elevations and dimensions indicated within a tolerance of plus or minus 0.10 foot; plus a sufficient distance to permit placing and removal of concrete formwork, installation of services, and other construction and for inspection. Do not disturb bottom of excavations, intended for bearing surface.

	A. Cut surface under pavements to comply with crosssections, elevations and grades as indicated.
	A. Excavate trenches to uniform width, sufficiently wide to provide ample working room and a minimum of 12 inches of clearance on both sides of pipe or conduit.
	B. Excavate trenches and conduit to depth indicated or required to establish indicated slope and invert elevations and to support bottom of pipe or conduit on undisturbed soil. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.
	1. For pipes and equipment 6 inches or larger in nominal size, shape bottom of trench to fit bottom of pipe for 90 degrees (bottom 1/4 of the circumference). Fill depressions with tamped, crushed limestone backfill. At each pipe joint, dig bell holes to relieve pipe bell of loads and to ensure continuous bearing of pipe barrel on bearing surface.

	A. Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees F.
	A. General: Place soil material in layers to required subgrade elevations, for each area classification listed below, using materials specified in Part 2 of this Section.
	1. On grassed areas, use topsoil and comply with planting requirements in Division 32.
	2. Under walkways, driveways, sidewalks, and handicap ramps, use pumped riversand.
	3. Under pavements, use base material.
	4. Under piping and conduit and equipment, use crushed stone where required over natural subgrade and for correction of unauthorized excavation. Shape excavation bottom to fit bottom 90 degrees of cylinder.
	5. Backfill trenches with concrete where trench excavations pass within 18 inches of column or wall footings and that are carried below bottom of such footings or that pass under wall footings. Place concrete to level of bottom of adjacent footing.
	6. Concrete is specified in Division 03.
	7. Do not backfill trenches until tests and inspections have been made and backfilling is authorized by Engineer. Use care in backfilling to avoid damage or displacement of pipe systems.
	8. Provide 8inchthick concrete base slab support for all drop inlets, manholes, and catch basins. After installation and testing of piping or conduit, provide minimum 4inchthick encasement (sides and top) of concrete for piping or conduit less than 30 inches below surface of roadway prior to backfilling or placement of pavement sub-base.

	B. Backfill excavations as promptly as work permits, but not until completion of the following:
	1. Acceptance of construction below finish grade including, where applicable, damp-proofing, water-proofing, and perimeter insulation.
	2. Inspection, testing, approval, and recording locations of underground utilities have been performed and recorded.
	3. Removal of concrete formwork.
	4. Removal of shoring and bracing, and backfilling of voids with satisfactory materials. Cut off temporary sheet piling driven below bottom of structures and remove in manner to prevent settlement of the structure or utilities, or leave in place if required.
	5. Removal of trash and debris from excavation.
	6. Permanent or temporary horizontal bracing is in place on horizontally supported walls.

	A. Ground Surface Preparation: Remove vegetation, debris, unsatisfactory soil materials, obstructions, and deleterious materials from ground surface prior to placement of fills. Plow strip, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so that fill material will bond with existing surface.
	1. When existing ground surface has a density less than that specified under "Compaction" for particular area classification, break up ground surface, pulverize, moisturecondition to optimum moisture content, and compact to required depth and percentage of maximum density.

	B. Place backfill and fill materials in layers not more than 8 inches in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches in loose depth for material compacted by handoperated tampers.
	C. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture content. Compact each layer to required percentage of maximum dry density or relative dry density for each area classification. Do not place backfill or fill material on surfaces that are muddy, frozen, or contain frost or ice.
	D.    Place backfill and fill materials evenly adjacent to structures, piping, or conduit to required elevations. Prevent wedging action of backfill against structures or displacement of piping or conduit by carrying material uniformly around structure, piping, or conduit to approximately same elevation in each lift.
	E. Control soil and fill compaction, providing minimum percentage of density specified for each area classification indicated below. Correct improperly compacted areas or lifts as directed by Engineer if soil density tests indicate inadequate compaction.
	1. Percentage of Maximum Density Requirements: Compact soil to not less than the following percentages of maximum density:

	F. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned before compaction, uniformly apply water to surface of subgrade or layer of soil material. Apply water in minimum quantity as necessary to prevent free water from appearing on surface during or subsequent to compaction operations.
	1. Remove and replace, or scarify and air dry, soil material that is too wet to permit compaction to specified density.
	2. Stockpile or spread soil material that has been removed because it is too wet to permit compaction. Assist drying by discing, harrowing, or pulverizing until moisture content is reduced to a satisfactory value.

	A. General: Uniformly grade areas within limits of grading under this section, including adjacent transition areas. Smooth finished surface within specified tolerances, compact with uniform levels or slopes between points where elevations are indicated or between such points and existing grades.
	B. Grading Outside Retaining Walls: Grade areas adjacent to retaining walls to drain away from structure and to prevent ponding. Finish surfaces free from irregular surface changes and as follows:
	1. Lawn or Unpaved Areas: Finish areas to receive topsoil to within not more than 0.10 foot above or below required subgrade elevations.
	2. Ramps, Sidewalks and Walkways: Shape surface of areas under walks to line, grade, and crosssection, with finish surface not more than 0.10 foot above or below required subgrade elevation.
	3.  Pavements: Shape surface of areas under pavement to line, grade, and crosssection, with finish surface not more than 1/2 inch above or below required subgrade elevation.
	4. Grading Surface of Fill under Footings and Retaining Walls: Grade smooth and even, free of voids, compacted as specified, and to required elevation. Provide final grades within a tolerance of 1/2 inch when tested with a 10foot straightedge.
	5. Compaction: After grading, compact subgrade surfaces to the depth and indicated percentage of maximum or relative density for each area classification.

	A. General: Sub-base course consists of placing sub-base material, in layers of specified thickness, over subgrade surface to support a pavement base course or slab. 
	1. Refer to other Division 03 sections for paving specifications.

	B. Grade Control: During construction, maintain lines and grades including crown and crossslope of sub-base course.
	C. Shoulders: Place shoulders along edges of sub-base course to prevent lateral movement. Construct shoulders of acceptable soil materials, placed in such quantity to compact to thickness of each sub-base course layer. Compact and roll at least a 12inch width of shoulder simultaneous with the compaction and rolling of each layer of sub-base course.
	D. Placing: Place sub-base course material on prepared subgrade in layers of uniform thickness, conforming to indicated crosssection and thickness. Maintain optimum moisture content for compacting sub-base material during placement operations.
	1. When a compacted sub-base course is indicated to be 6 inches thick or less, place material in a single layer. When indicated to be more than 6 inches thick, place material in equal layers, except no single layer more than 6 inches or less than 3 inches in thickness when compacted.

	A. Quality Control Testing During Construction: Allow Owner’s testing service to inspect and approve each subgrade and fill layer before further backfill or construction work is performed.
	1. Perform field density tests in accordance with ASTM D 1556 (sand cone method) or ASTM D 2167 (rubber balloon method), as applicable.

	B. Footing Subgrade: For each strata of soil on which footings will be placed, perform at least one test to verify required design bearing capacities. Subsequent verification and approval of each footing subgrade may be based on a visual comparison of each subgrade with related tested strata when acceptable to Engineer.
	C. Paved Areas Subgrade: Perform at least one field density test of subgrade for every 1,000 sq. ft. of paved area. In each compacted fill layer, perform one field density test for every 1,000 sq. ft. of overlaying building slab or paved area, but in no case fewer than three tests.
	D. If in opinion of Architect, based on testing service reports and inspection, subgrade or fills that have been placed are below specified density, perform additional compaction and testing until specified density is obtained.
	A. Provide erosion control methods in accordance with requirements of authorities having jurisdiction.
	A. Protection of Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of trash and debris.
	B. Repair and re-establish grades in settled, eroded, and rutted areas to specified tolerances.
	C. Reconditioning Compacted Areas: Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, scarify surface, reshape, and compact to required density prior to further construction.
	D. Settling: Where settling is measurable or observable at excavated areas during general project warranty period, remove surface (pavement, lawn, or other finish), add backfill material, compact, and replace surface treatment. Restore appearance, quality, and condition of surface or finish to match adjacent work, and eliminate evidence of restoration to greatest extent possible.
	A. Removal from Transfiguration of the Lord Property: Remove excess excavated material, trash, debris, and waste materials and dispose of it off property at a legal landfill.
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	B. Join concrete pipe and fittings with rubber gaskets in accordance with ASTM C 443, and install piping in accordance with applicable provisions of ACPA "Concrete Pipe Installation Manual."
	C. Join different types of pipe with standard manufactured couplings or fabricated fittings intended for that purpose.
	A. Construct inlets to sizes and shapes indicated.
	B. Set frames and grates to elevations indicated.
	A. General: Install manholes complete with accessories as indicated. Form continuous concrete or split pipe section channel and benches between inlets and outlet. Set tops of frames and covers flush with finish surface where manholes occur in pavements. Elsewhere, set  tops 3  inches above finish surface, unless otherwise indicated.
	B. Construct brick manholes as indicated.
	C. Construct castinplace manholes as indicated.
	D. Provide rubber joint gasket complying with ASTM C 443 at joints of sections.
	E. Apply bituminous mastic coating at joints of sections.
	A. Install cleanouts and extension from sewer pipe to cleanout at grade as indicated. Set cleanout frame and cover in concrete block 18 by 18 by 12 inches deep, except where location is in concrete paving. Set top of cleanout 1 inch above surrounding earth grade or flush with 
	grade when installed in paving.
	A. Construct catch basins to sizes and shapes indicated.
	B. Set frames and grates to elevations indicated.
	A. Make connections to existing piping and underground structures so that finished work will  conform as nearly as practicable to the requirements specified for new work.
	B. Use commercially manufactured wye fittings for piping branch connections. Remove section of  existing pipe, install wye fitting into existing piping, and encase entire wye fitting plus 6inch  overlap, with not less than 6 inches of 4000psi 28day compressivestrength concrete.
	C. Make branch connections from side into existing 4 to 21inch piping by removing section of  existing  pipe and installing wye fitting into existing piping. Encase entire wye with not less  than 6 inches of 4000psi 28day compressivestrength concrete.
	D. Make branch connections from side into existing 24inch or larger piping or to underground structures by  cutting opening into existing unit sufficiently large 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 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.
	E. Protect existing piping and structures to prevent concrete or debris from entering while making  tap connections. Remove debris, concrete, or other extraneous material that may   accumulate.
	A. Abandoned Piping: Close open ends of abandoned underground piping that is indicated to  remain in place.  Provide sufficiently strong closures to withstand hydrostatic or earth  pressure that may result after  ends of abandoned utilities have been closed.
	B. Abandoned Structures: Remove structure and close open ends of the remaining piping or  remove top of structure down to not less than 3 feet below final grade; fill structure with  approved compacted backfill,  to within 1 foot of top of structure remaining, and fill with  concrete.
	A. Install continuous plastic underground warning tape during backfilling of trench for underground water service piping. Locate 6 to 8 inches below finished grade, directly over piping.
	A. Testing: Perform testing of completed piping in accordance with local authorities having  jurisdiction.
	B. Cleaning: Clear interior of piping and structures of dirt and other superfluous material as work  progresses. Maintain swab or drag in piping and pull past each joint as it is completed.
	C. Interior Inspection: Inspect piping to determine whether line displacement or other damage has  occurred.





