DIVISION 33 - UTILITIES
Section 33 46 00 - Subdrainage


READ THIS FIRST

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

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

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

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.
PART 1   GENERAL

1.1 SUMMARY OF WORK

A. The location and extent of the “Subdrainage System” Work is indicated in the Contract Documents. The Work includes the requirements for providing the subdrain systems, drainage structures, drainage pipes and dewatering systems.

1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. American Association of State Highway and Transportation Officials (AASHTO)

1. AASHTO M 36 Standard Specification for corrugated Steel Pipe, Metallic-Coated for Sewers and Drains
2. AASHTO M86 Standard Specification for Concrete Sewer, Storm Drain and Culvert Pipe
3. AASHTO M 196 Standard Specification for Corrugated Aluminum Pipe for Sewers and Drains
4. AASHTO M197 Standard Specification for Aluminum Alloy Sheet for Corrugated Aluminum Pipe
5. AASHTO M252 Standard Specification for Corrugated Polyethylene Drainage Pipe.
6. AASHTO M278 Standard Specification for Class PS46 Poly (Vinyl Chloride) (PVC) Pipe.
B. American Society for Testing Materials (ASTM)

1. ASTM C14 Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and Culvert Pipe.
2. ASTM C76 Standard Specification for Reinforced concrete Culvert, Storm Drain, and Sewer Pipe
3. ASTM C118 Standard Specification for concrete Pipe for Irrigation or Drainage
C. FAA regulations

D. City of Seattle

1. City of Seattle Precast Manholes Type 200 {Maintenance Holes Type 204a to Type 212b}

2. City of Seattle Precast Manholes Types 201 {Maintenance Holes Type 204a to Type 212b}

E. Washington Department of Transportation (WSDOT)

1. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction Section 9-03.12 (4) Gravel Backfill for Drains
2. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction Section 9-05.4(7) Coupling Bands
3. WSDOT 2014 Standard Specifications for Road, Bridge, and Municipal Construction 9-05.5(5) Coupling Bands
1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products. Submittals shall include the following:
1. Drain Pipe

2. Underdrain Pipe

3. Manholes Shop Drawings

4. Gravel Backfill for Drains

PART 2   MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

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

2.1 PROJECT INFORMATION

2.2 PREPARATION FOR MATERIALS

2.3 FABRICATION, PRODUCTION, & SUPPLY OF MATERIALS

2.4 MATERIAL REQUIREMENTS

A. Drain Pipe
1. Concrete drain pipe shall meet the requirements of ASTM C118.

2. Concrete drain pipe and fittings larger than 12‑inch diameter shall be reinforced concrete pipe, complying with ASTM C76. Class IV, Wall B, 12‑inch and smaller storm drain pipe and fittings shall be concrete conforming to ASTM C14, Class 2 Or Approved Equal, unless otherwise specified on the drawings. Before being laid, the pipe and fittings shall be carefully inspected for defects and those not meeting the foregoing specifications shall be rejected.

3. Zinc-coated (galvanized) corrugated iron or steel drain pipe shall meet the requirements of AASHTO M‑36. The galvanized sheet thickness shall be 0.052 inches for six inch diameter drain pipe and 0.064 inches for eight inch diameter and larger drain pipe. When sealed joints are required, the bands shall not have projections.

4. Corrugated aluminum alloy drain pipe shall meet the requirements of AASHTO M‑196, without perforations.

B. Underdrain Pipe
1. Perforated concrete underdrain pipe shall meet the requirements of AASHTO M175, Type I, except the perforations shall be approximately 1/2 inch in diameter. Strength requirements shall be as shown in Table I of AASHTO M86.

2. Perforated, bituminized fiber underdrain pipe shall meet the requirements of AASHTO M177.

3. Zinc-coated (galvanized) or aluminum coated (aluminized) corrugated iron or steel underdrain pipe shall meet the requirements of AASHTO M36, except that the perforations required in Class I, II and III pipe may be located anywhere on the tangent of the corrugations provided the other perforation spacing requirements remain as specified. Welded seams shall not be permitted on aluminum coated (aluminized) corrugated iron or steel underdrain pipe. The pipe may conform to any one of the Type III pipes specified in AASHTO M36, and perforations in Class I, II and III pipe may be drilled or punched. The galvanized or aluminized sheet thickness shall be 0.052 inches for six inch diameter underdrain pipe and 0.064 inches for eight inch and larger diameter underdrain pipe.

4. Coupling bands for zinc coated (galvanized) or aluminum coated (aluminized) corrugated iron or steel underdrain pipe shall meet the requirements of coupling bands for Type III pipe of AASHTO M36. The bands shall be fabricated of the same material as the pipe and with the same metallic protective treatment as the pipe, if metallic bands are used. Acceptable coupling bands are the two-piece helically corrugated band with non-reformed ends and integrally formed flanges, universal bands [dimple bands], a smooth sleeve type coupler, and those bands meeting the requirements of WSDOT Standard Specifications, Section 9-05.4(7). Smooth sleeve type couplers may be either plastic or steel suitable for holding the pipe firmly in alignment without the use of sealing compound or gaskets.

5. Perforated, corrugated aluminum alloy underdrain pipe shall meet the requirements of AASHTO M196, except that the perforations may be located anywhere on the tangent of the corrugations, provided the other perforation spacing requirements remain as specified.

6. Coupling bands for corrugated aluminum alloy underdrain pipe shall meet the requirements of coupling bands for Type III pipe of AASHTO M197. The bands shall be fabricated of the same material of the pipe, if metallic bands are used. Acceptable coupling bands are the two-piece helically corrugated band with non-reformed ends and integrally formed flanges, universal bands [dimple bands], a smooth sleeve type coupler and those bands meeting the requirements of WSDOT Standard Specifications Section 9-05.5(5). Smooth sleeve type couplers may be either plastic or aluminum alloy suitable for holding the pipe firmly in alignment without the use of sealing compound or gaskets.

7. Perforated polyvinyl chloride (PVC) underdrain pipe shall meet the requirements of AASHTO M278. The maximum size pipe shall be eight inches in diameter.

8. Perforated corrugated polyethylene drainage tubing underdrain pipe shall meet the requirements of AASHTO M252. The maximum size pipe shall be eight inches in diameter.

Where special loading considerations are required, add appropriate specification text.

C. Manholes
1. Manholes shall be of precast concrete and shall be made up from the components indicated on the drawings.

a. Manhole Rings and Covers shall be cast iron or ductile iron castings of the size and style indicated on the drawings. The Contractor has the option of furnishing either cast-in-place or precast manholes inlets unless otherwise indicated on the drawings.

b. Mortar shall be mixed 1:1; Type I Cement and Sand.

Competition waiver to be submitted to CPO for ARMCO 20C to be the only approved product for the Port.
c. Flap Gate shall be ARMCO 20C flat back with lubricate bushings, No Equal.  
D. Gravel Backfill For Drains
1. Gravel Backfill for Drains shall conform to the requirements of Section 9-03.12 (4) of the WSDOT Standard Specifications.

2.5 MATERIAL HANDLING, DELIVERY, & STORAGE

2.6 DELIVERABLES

2.7 QUALITY ASSURANCE

PART 3   EXECUTION

3.1 PROJECT INFORMATION

3.2 PREPARATION FOR EXECUTION OF WORK

3.3 EXECUTION OF WORK

A. Earthwork
1. Excavation, bedding and backfilling shall be as specified in Section 31 00 00 - Earthwork of these specifications.

B. Surveys
1. Alignment and grade of site drainage piping will be established by Port of Seattle survey crews upon 48 hours’ notice to the Engineer. Check the line and grade during installation to ensure that the Work is within the following allowable tolerances:

a. Fine grade and prepare bedding so the pipe can be initially placed with a variation from true line or grade, measured at each joint, of not more than 1/32 inch per inch diameter or 1/2 inch maximum, provided that:

(1) A resulting level or backsloping length of pipe does not occur; and

(2) No more than one‑half of the permissible variation shall be accumulated between successive joints.

b. Pipe laid within these tolerances shall not be subjected to any further adjustment. Measurement for grade shall be taken at the pipe invert, NOT TOP OF PIPE. Eccentricity of pipe barrels, with respect to jointing surfaces, shall not produce grade interruption adverse to flow of more than 1/4 inch maximum.

C. Installation Of Underground Pipe
1. Furnish all necessary machinery for the Work and pump, bail, or otherwise remove any water which accumulates in the trench. Perform all Work necessary to keep the trench clear of water while the foundation and the masonry are being constructed or the pipe is being laid.

2. Placing: Place the pipe in appropriate bedding graded to conform with the grades and alignment indicated on the drawings and prepared as specified. Ensure that the pipe has a full, solid bearing along its entire length. Provide small depressions for pipe bells when utilized. Make minor adjustments to line and grade by scraping away, or filling in with, bedding material. Do not support pipes on blocks or mounds of any nature.

3. Jacking: Where indicated on the drawings, sections of the sewer line shall be jacked under existing roadways and railroad tracks without interruption to traffic or damage to existing paved surfaces or track alignment.

(1) Locate faces of jacking pits a minimum of 10 feet from adjacent edges of traveled ways. The pit edge shall be appropriately shored and barricaded to protect the public as the Port Representative may direct.

(2) Mining or tunneling beyond the forward face of jacking pits will not be allowed. The sewer pipe may be installed by a combination of augering and jacking with the approval of the Port Representative.

Specify struts in steel pipe if appropriate.

4. Jointing: Take care to properly align the pipe and clean the bell and spigot or tongue of the pipe. Gaskets must be straight, properly lubricated and without twist. The pipe shall be partially supported by hand, sling, or crane, as required, to minimize lateral pressure on the gasket and to maintain concentricity until the pipe has been forced into final longitudinal position in accordance with the manufacturer's recommendations. Pipe handling, after the gasket has been affixed, shall be carefully controlled to avoid bumping the gasket and, thus, knocking it out of position or loading it with dirt or other foreign material. Gaskets so disturbed shall be removed, cleaned, re-lubricated and replaced before the joint is attempted. Apply sufficient restraint to the line to ensure that the joints, once home, are held so by tamping fill material under and alongside the pipe. At the end of the day’s work, block the last pipe in such a manner as may be required to prevent creep during down time.

5. Drainage Pipe Backfill: Pipe, when installed, shall be surrounded by a minimum of 6 inches of gravel backfill in all directions.

D. Installation Of Manholes
1. Furnish all necessary labor, materials, or equipment to pump, bail, or otherwise dewater the trench or pit for the duration of the construction and backfill period.

2. Manholes:

a. Place manholes at the elevation and location indicated on the drawings upon the appropriate bedding, prepared in accordance with Section 31 00 00 - Earthwork.

b. Construct cast-in-place manholes in accordance with the drawings. Concrete and reinforcing steel shall conform to the requirements of Division 3 - Concrete.

For two paragraphs below (Manhole, Type 200 and Type 201), verify that specification is appropriate for special loading considerations.

c. Precast Manholes, City of Seattle Type 200: Carefully place on the prepared bedding so as to be fully and uniformly supported in true alignment, making sure that all entering pipes can be inserted on proper grade.

d. All lift holes and all joints between precast elements shall be thoroughly wetted and then completely filled with mortar, smoothed and pointed both inside and out, to ensure watertightness.

e. Place precast sections and align to provide vertical sides and vertical alignment of the ladder rungs. The completed manhole shall be rigid, true to dimensions and watertight.

f. In precast manhole sections where steel loops have been provided in lieu of lift holes, remove the loops flush with the inside wall surface after the manhole has been completed. No sharp cutoff protrusions will be permitted. If concrete spalling occurs as a result of the loop removal, restore the spalled area with mortar to a uniformly smooth surface.

g. Precast Manholes, City of Seattle Types 201: Place the first precast section on the monolithic base structure before the base has taken initial set and carefully adjust to true grade and alignment with all inlet pipes properly installed so as to form an integral, watertight unit; or the section may be mortared into a suitable groove provided in the top of the monolithic base. The first section shall be uniformly supported by the base concrete and shall not bear directly on any of the pipes.

h. All lift holes and all joints between precast elements, and all connections between precast elements and cast-in-place bases or structures, shall be thoroughly wetted and completely filled with mortar, smoothed and pointed both inside and out, to ensure watertightness.

i. Place precast sections and align to provide vertical sides and vertical alignment of the ladder rungs. The completed manhole shall be rigid, true to dimension and watertight.

j. Grade Adjustments: Construct manholes of the type noted on the project drawings to provide adjustment space for setting cover fastenings to a finished grade. The manhole grade furnished by the Port Representative for manhole construction indicates the approximate top grade for the manhole plus or minus 0.2 foot, and the final grade will be set by the Port Representative after backfilling has been completed to the grade established by the Port Representative. No separate payment for final adjustment of the cover castings for new construction will be made and all costs thereof will be considered as incidental and be included in the [unit contract] price [for the manhole].

k. Where Work is in paved streets or areas which have been brought to grade, not less than eight inches or more than 16 inches shall be provided between the top of the cone or slab and the underside of the manhole casting ring for adjustment of the casting ring to street grade.

l. Where Work is in streets or other areas which have not been brought to grade, the top of the cone or slab shall be constructed to provide clearance not less than 24 inches or more than 36 inches below the surface to be restored, unless otherwise directed by the Port Representative.

m. Channel: Conform accurately to the sewer grade and bring together smoothly with well-rounded junctions, satisfactory to the Port Representative. Carry channel sides up vertically to the crown elevation of the various pipes and the concrete shelf between channels shall be smoothly finished and warped evenly with slopes to drain.

n. Pipe Connections: Place all un-reinforced pipes entering or leaving the manhole on firmly compacted bedding, particularly within the area of the manhole excavation, which normally is deeper than that of the sewer trench [and provide with flexible joints within 12 inches of the manhole structure]. Take special care to see that the openings through which pipes enter the structure are completely and firmly rammed full of mortar to ensure watertightness.

o. Backfill: Hand-place backfill around the manhole, extending at least one pipe length into each trench and tamp with selected material up to an elevation of six inches above the crown of all entering pipes. Conform to the applicable provisions of Section 31 00 00 - Earthwork.

3. Drop Manholes: Drop manholes, wherever indicated on the drawings, shall conform in all respects to the requirements for standard manholes of the type or types used on the project except for the additional drop detail indicated.

3.4 DELIVERABLES

3.5 QUALITY ASSURANCE

A. Inspection and Testing: The Port of Seattle will provide field or plant inspection and testing service to the satisfaction of the Port Representative. Sampling and testing to assure compliance with the contract provisions shall be in accordance with Section 01 45 29 - Quality Control; Testing Laboratory Services of these specifications. The Contractor may obtain copies of results of tests performed by the Port of Seattle from the office of the Engineer at no cost. Tests conducted for the sole benefit of the Contractor shall be at the Contractor's expense.

Use paragraph above when the project does not utilize CQC. Coordinate closely with Section 01 45 29 - Quality Control; Testing Laboratory Services to assure Sampling and Testing on materials called for in that section agree with intent of this section.

OR

B. Testing and Inspection for Contractor Quality Control: The Contractor shall perform the inspection and tests described below and, based upon the results of these inspections and tests, shall take the action required and shall submit specified reports.

1. Sampling and Testing of Materials:

2. Pipeline Testing:

3. Field Tests for Concrete:

4. Reports:

Use paragraph above when project utilizes CQC and Section 01 45 16.13 - Contractor’s Quality Control Program. Provide text for inspection and testing to be performed by the Contractor with specifics on frequency and scope.

C. Qualification of Workmen: Employ at least one person who shall be present at all times during execution of this portion of the Work, shall be thoroughly familiar with the type of materials being installed and the best methods for their installation and shall direct all Work performed under this section.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

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

End of Section

Revision History:
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