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SECTION 33 71 19 – UNDERGROUND DUCT BANKS AND MANHOLES 
GENERAL
WORK INCLUDED
This Section specifies the requirements necessary to provide underground ductbanks in reinforced concrete.
RELATED WORK
This Section shall be used in conjunction with the following other specifications and related Contract Documents to establish the total requirements for underground electrical ductbanks.  All earth and concrete work under this Section shall be under the supervision of the Civil Engineer.
Division 01 Sections included in the project specifications
Excavation Support Systems
Excavation and Backfilling
Concrete Formwork
Concrete Reinforcement and Embedded Materials
Section 26 00 00 - Basic Electrical Requirements
Section 26 05 00 - Basic Electrical Materials and Methods
Section 26 05 33 - Raceway, Conduit, and Boxes
In the event of conflict involving underground electrical ductbank requirements between this Section and any other Sections, the provisions of this Section shall govern.
APPLICABLE CODES AND STANDARDS
NEMA TC 6 & 8 – Polyvinyl Chloride (PVC) Plastic Utilities Duct for Underground Installations
NEMA TC 9 – Fittings for Polyvinyl Chloride (PVC) Plastic Utilities Duct for Underground Installations
ASTM C 31 – Standards Practice for Making and Curing Concrete Test Specimens in the Field
ASTM C 39 – Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
ASTM C 172 – Standards Practice for Sampling Freshly Mixed Concrete 
ACI 301 – Structural Concrete
ASTM A 615 – Deformed and Plain Carbon Steel Bars for Concrete Reinforcement
ASTM D 698 – Standard Test Methods for laboratory Compaction Characteristics of Soil Using Standard Effort
SUBMITTALS
Submit the following in addition to, and in accordance with, Section 26 00 00, Basic Electrical Requirements, and Division 01 for submittal requirement.
Complete list of equipment and materials including manufacturer's descriptive and technical literature, catalog cuts, and installation instructions for conduit and fittings, concrete (including admixture), and rebar.
Ready‑mix delivery tickets shall be submitted to the Owner for review prior to unloading at the site.
Delivery ticket minimum information:
Name of ready-mix plant
Serial number of ticket
Date and truck number
Name of contractor
Job name and location
Mix design number
Amount concrete (cubic yards)
Type and amount of admixtures
Amount of water added at the batch plant
Times of loading, arriving at the site, and unloading
Volume of water added by receiver of concrete and his initials
Provide concrete testing and inspection as required by Division 03 specifications.
Submit trench safety plans, sealed and signed by a professional engineer registered in the State of Texas, as outlined by 3.1 A of this specification. 
Provide the following one week before pulling medium-voltage cable:
Diagram of ductbank indicating lengths of straight conduit sections, bend locations with radius of bands, conduit sizes.
Pulling calculation per cable manufacturer's recommended method with acceptable values for pulling tension and sidewall pressure indicated for each cable size/type.
WARRANTY
Provide a warranty for material and installation per Section 26 00 00, Basic Electrical Requirements, unless a longer warranty period is required in specific product specifications.
PRODUCTS
CONDUIT AND FITTINGS
All products shall be new, first-quality materials.
Nonmetallic Conduit: rigid PVC per NEMA TC-6 & 8.   Conduit sizes and type shall be in accordance with Drawings.  Conduit shall be of standard length, with tapered end and matching solvent weld couplings.  Provide fitting of the same type material as ducts.
Provide spacers with minimum separation between conduits as indicated on Drawings.   
Provide full length polypropylene pull rope in empty conduits installed. 
Provide schedule 40 PVC for all conduits located below grade, both in and out of ductbanks, unless otherwise noted on drawings. 
Provide 10 foot section of galvanized rigid steel conduit where transitioning from ductbank outside building footprint to cement stabilized sand under the footprint of the building with the 10 foot section centered on the edge of the building footprint. 
CONCRETE
Cast-in-place concrete and components:  Conform to the following general requirements:
Provide concrete work per ACI 301.
Concrete shall be normal weight, air-entrained with 28 day strength of 2,500 psi or per the direction of the Civil Engineer.
Slump:  Performed at the point of placement shall not exceed 6 inches.  Make slump tests for each nine cubic yards of concrete placed.
Color:  All electrical ductbank concrete shall be color dyed by mixing red inorganic pigment (iron oxide) in cement; rate shall be 1 ½ pounds of iron oxide per cubic yard of cement.    All communications duct bank shall be dyed orange in a manner acceptable to the Owner.  The inner duct for telecom shall be UL listed for underground use with optical and copper communication cables.
Cylinder Tests:  Make four cylinder tests from each pouring operation and not less than four cylinders for each 18 cubic yards, or part thereof, over 10 cubic yards of concrete poured and not less than once a day nor less than once for each concreting operation.  Take samples at point of placement; conform to ASTM C 172 and ASTM C 31.
Test two (2) cylinders at 7 days.
Test two (2) cylinders at 28 days.
Tests conform to ASTM C 39.
Temperature limits for concrete work shall be in accordance with civil engineering standard. 
REINFORCING STEEL
All ductbanks shall be constructed with reinforcing bars in the ductbank.  The quantities and sizes of the reinforcing bars shall be provided as directed by the project structural engineer.
MANHOLES
The manholes shall be precast concrete quality and dimensions as per civil drawings.  The manhole shall have grade 60 reinforcement of H20 loading and 4,500 psi concrete.  Precast end bell type terminators shall be provided for each ductbank entry as noted on the Drawings.  Pulling eyes shall be located opposite each set of duct openings.  The manhole shall include a 30 inch type B frame and cover suitable for vehicular traffic appropriately marked “electric” or “telephone”.  The frame shall be doweled into the manhole to prevent any movement away from the opening.  A #4/0 bare copper ground wire shall penetrate the side wall in the bottom Section of the manhole and shall extend 48 inches inside and outside the manhole.  The exterior end of this grounding lead shall be connected to a ¾ inch diameter 10-foot long grounding rod.  The interior end of this grounding lead shall be connected to a copper grounding plate.  The exposed metal surfaces such as cable rack, metal conduit shall be connected to the grounding plate.  Use of a ground rod to penetrate the manhole wall is unacceptable.  A sump shall be included in the bottom of each manhole.
Mastic joint compound shall be provided and shall be placed in the grooves of the attached Sections.
Provide cable support hardware and all supports for all cable, cable splices and cable terminations as required to support cable inside manhole. 


EXECUTION 
TRENCH EXCAVATION
Comply with the following OSHA Part 1926 – Safety and Health Regulations for Construction, Subpart P - Excavation
1926.650 - Requirements for Open Excavations 
1926.651 - Requirements for Specific Excavations 
1926.652 – Requirements for Protective Systems
1926.653  - Definitions
Before beginning trenching operations, stake out the proposed ductbank routing including trench width and obtain approval from the Owner’s representative.  After trenching has begun and before any ducts or conduits are placed, notify the Owner’s representative so that the trenching and installation may be inspected.  Also notify the Owner’s representative prior to any placement of concrete for ductbanks, so that he may observe the placement.
Excavate to permit installation of the duct bank along the grades shown on the Drawings.  Deviations to ductbank depth must have prior approval from the Owner and Engineer.
Excavate a trench of sufficient width to allow thorough compacting of the backfill under and around the duct bank. a level sand bed a minimum of 6 inches deep shall be placed in the trench before conduit is installed.
Where excavation is in rock, remove all rock to a depth below the grade shown on the Drawings.  Rock is defined as material that cannot be ripped or excavated by a backhoe with a one cubic yard bucket with rock teeth.  Water shall be continuously pumped out from the trench.
The Owner's approval is required for the extent of the trench excavation prior to the duct bank installation. Contractor shall schedule excavation in accordance with the Owner's requirements prior to beginning construction.
Provide all necessary bracing and bridging to maintain traffic flow during construction through all areas interrupted by trenching.  Provide construction signage, traffic barriers, and warning notices throughout the construction period.
Provide all necessary repairs to erosion control measures and reseeding of grass in areas disturbed by trenching.
Sheet and brace the excavation as required to prevent caving.  The trench width may be increased accordingly. Maintain sheeting until the ductbank has been inspected and backfilled to either a depth of 30-inch minimum over the top of the ductbank or as indicated on Drawings.  Leave sheeting and shoring in place where directed by the Owner's representative.
DUCTBANK INSTALLATION
Provide conduit in one complete lot.  Partial shipment is not approved.
Carefully handle and place all conduits to prevent breakage or other damage.  Brace and support all conduits as shown on the Drawings to prevent shifting when concrete is poured.  all underground ductbanks under roads and parking lots shall be steel reinforced.
Lay conduit in true straight line of a gradual or uniform sweep.  Maintain uniform grade between buildings and/or manholes per profile Drawings.  Conduits shall be sloped to drain into manholes or buildings where possible at a minimum grade 4 inches per 100 feet.  Provide factory made long sweep bends for all bends 15 degrees or more, either horizontal or vertical, unless prior approval is given by Owner to bend conduit in field.  Bend radius shall be 48” minimum unless noted otherwise on Drawings.
Space ducts or conduits a minimum of 3 inches, or in accordance with Drawings, from adjacent ducts.  Place spacers or separators on not greater than 5-foot centers.
Stagger joints 6 inches vertically and horizontally in horizontal duct runs and make joints watertight in accordance with manufacturer’s recommendations.  Where necessary to cut a tapered end on a duct, make the cut with a tool or lathe designed to cut such a taper to match the taper of the particular duct used.
Cleanout conduits as work progresses and securely plug all open ends to prevent water, mud or debris from entering the duct.
Prior to acceptance of ductbank by the Owner, the Contractor shall pull an approved mandrel through each conduit witnessed by the Owner's representative.  Mandrel must not be less than 12 inches long with a diameter approximately ¼ inch less than the inside diameter of the duct or conduit.  Swab all conduits clean immediately before pulling cable.
Form conduits into ductbanks as shown on the Drawings.  Quantity of spacers shall be as required to insure conduit is supported to maintain a true straight line without sagging. Spacers shall be made of plastic, concrete or a suitable nonmetallic, non-decaying material.  conduits shall be secured to the spacers using plastic ties; use of wire is not acceptable.
A minimum 10-foot Section of galvanized rigid steel conduit shall be used when ducts enter and terminate in manholes, buildings, concrete walls, or other rigid structures.  Provide PVC/rigid steel conduit adapters and rigid steel end bells where the ducts enter and terminate in the manhole, building, concrete walls, or other rigid structures.
Concrete forming and placement.  Concrete shall be placed in forms within the excavated trench.  Top of concrete shall be level.  Trowel in additional red dye on top of concrete. Conduits shall be not less than 3 inches from the edge of concrete.
Identify the ductbank location with metallic safety tape or vinyl tape with magnetic tracer marked "CAUTION! BURIED HIGH VOLTAGE ELECTRICAL LINE".  Tape shall be located 12 inches above the ductbank.  Identify each individual conduit as per the schedule in the Drawings.  Conduits shall be identified in accordance with 26 05 53 Electrical Identification.
Inner ducts shall be pre-lubricated to meet coefficient of friction requirements recommended by manufacturers.
Inner duct assembly alignment shall be maintained by internal spacers.
PVC inner ducts and PVC outer shell shall expand and contract at the same rate.
MANHOLE INSTALLATION
The excavation for the manhole shall be to a suitable depth to allow for the manhole cover to be slightly elevated above the finished grade to prevent run-off from the entering.  The finished grade material shall be sloped around the manhole collar of frame to prevent adequate cover and support.
The site preparation for the manhole shall conform to the manufacturer’s recommendations. Generally 3 to 6 inches of stabilize sand and base material shall be spread in the bottom of the excavation.  The base material or sand shall be compacted and graded to the proper elevation.
TRENCH BACKFILLING
Backfill using fine material up to 24 inches above the top of the ductbank placed in 6‑inch lifts and thoroughly tamped.
Consolidate the ductbank fill material under roads or similar traffic areas in such a manner as to provide an unyielding foundation of the paving.  Remove all excess materials.
Succeeding layers of backfill 18 inches and greater above the ductbank may contain courser materials.  Backfill shall be free of all organic material or any other material that would cause subsequent settlement.  Maximum size of backfill stone or aggregate shall not exceed 6 inches in its greatest dimension.
Surface of backfill shall be safe for vehicular traffic as soon as possible.  At the upper 12 inches of the backfill provide an approved moist material, thoroughly compacted by tamping thin lifts (approximately 4 inches per lift).  Lay the top layer at the required grade surface.
Compact backfill by tamping or other method as approved by the Owner's representative.  Maintain compaction at a minimum of 95 percent of the maximum density at optimum moisture content as determined by ASTM D 698.  The Owner's representative shall direct which method of consolidation is to be followed on each part of the work.
Contractor shall assume full responsibility for any deficiency in quantity of material or filling of depressions caused by settlement of backfill material. Damage to other trade's work caused by settling shall be corrected at the Contractor's expense.  Contractor shall assume full responsibility for damages to any underground utility lines or other structure.
Dispose of all excess material from the construction site as directed by the Owner.  Contractor should remove excess spoils and other material from the site.
RECORD DRAWINGS
Provide all concrete test reports as required per Division 03 specifications.
All duct bank locations shall be located with respect to site horizontal controls.  All ductbanks shall be located at ends and change of directions.  Record accurately all ductbank bends (radius and center point) ±1-foot by 0-inch accuracy on the construction As-Build drawings.
Record the installed length of each conduit in the ductbank to the nearest foot and transmit to the Owner's representative.
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