SECTION 02785


DUCT BANKS AND MANHOLES


PART 1:  GENERAL


1.01	SECTION INCLUDES


A.	Concrete�encased duct bank, consisting of PVC conduit, for [communications] [power distribution] cabling.


B.	Manholes


C.	Excavation and backfilling.


D.	Sheathing and shoring.


E.	Placing PVC conduit and connecting conduit to all manholes and structures.


F.	Placing concrete encasement.


1.02	RELATED SECTIONS


A.	Section 02222 � Excavation


B.	Section 02223 � Backfilling


C.	Section 02225 � Trenching


D.	Section 03300 � Cast-In-Place Concrete


E.	Section 16110 - Conduit


F.	Section 16121 - Medium Voltage Cable


1.03	REFERENCES


A.	CALTRANS - State of California, Department of Transportation Standard Specifications.


B.	ASTM A 615 - Deformed and Plain Billet�Steel Bars for Concrete Reinforcement.


C.	ASTM C 33 - Concrete Aggregates.


D.	ASTM C 150 - Portland Cement.


E.	CRSI DA1 - Concrete Reinforcing Steel Institute Handbook.


1.04	SUBMITTALS


A.	Submit shop drawings and product data under the provisions of SectionÊ01010.


B.	Furnish products for which tests have been established by the Underwriter's Laboratories, Inc. shall have been approved by that body, or an equivalent testing firm, acceptable to the University, and shall bear its label of approval.


1.05	DELIVERY, STORAGE, AND HANDLING


A.	Deliver materials to site in unopened cartons or bundles as appropriate, clearly identified with manufacturer's name, Underwriter's or other approved label, grade or identifying number.


PART 2:  PRODUCTS


2.01	PLASTIC SPACERS


A.	Use plastic spacers manufactured by the conduit supplier for all encased conduit.


2.02	PVC CONDUIT


A.	PVC conduit, schedule 40, tested and listed or labeled for underground direct-burial and concrete encasement.  All joints shall be watertight and assembled in accordance with the pipe manufacturer's recommendations.


2.03	CONCRETE MATERIALS


A.	Cement:  Portland cement, ASTMÊCÊ150, typeÊII, and sectionÊ90 of CALTRANS.


B.	Aggregate:  ASTMÊCÊ33, sectionÊ90 of CALTRANS, and as follows:


Sieve Size	Grading


 1/2"	100


 3/8"	90�100


 No. 4	60�80


 No. 8	50�70


 No. 16	33�53


 No. 30	19�35


 No. 50	 5�15


 No. 100	 2�6


 No. 200	 0�2





C.	Water:  Water used in mixing and curing concrete shall be clean, potable, and free from oil, alkali, organic material, or any other deleterious substance.


D.	Curing Compound:  Apply curing compound to all surfaces exposed to air to prevent loss of moisture.  Curing compound and method shall be in accordance with sectionÊ90�7.01B of CALTRANS.


1.	Determine the mix proportions for concrete having a specified strength of 2500Êpsi at 28Êdays, with a minimum of cement and a maximum size coarse aggregate.  The mix shall be designed for a slump of 6Êinches.


2.	The proposed mix design shall be evaluated from field tests of a trial batch conforming to the size of load, materials, proportions, slump, mixing and placing equipment, and procedures to be used in the actual work.  The trial batch may be waived when test data of prior performance of the proposed mix design is presented by the Subcontractor and approved by the University.


2.04	REINFORCING STEEL


A.	Bars for reinforcement shall be deformed bars of new billet steel conforming to ASTMÊAÊ615, gradeÊ40.


B.	All reinforcing shall be free from coatings of any character that would tend to reduce the bond of the concrete to the steel.


2.05	MANHOLE


A.	Precast or cast-in place reinforced concrete boxes, sectional type manholes, and handholes shall be furnished complete with cast iron cover, neck, ladders, and traffic lids, provided that:


1.	The precast reinforced concrete manholes are capable of safely sustaining loads and pressures resulting from vertical and lateral earth loadings and/or vehicular loadings or combinations thereof.


	The following criteria shall be used for design:


a	Vehicular loading where applicable, shall be H-20 in compliance with latest AASTO specifications.


b.	Design shall be based on maximum depth of fill over particular manhole.


c. 	Design and details shall comply with minimum ACI 318-89 code requirements, Class "A" (3000 psi) type.


2.	Manhole is designed to provide a dry watertight installation.  Waterproofing exterior is required.


3.	Pull irons, cast in each endwall, and sidewall and endwall knockouts, are included.


4.	Manholes shall be complete with 12 inch diameter sump, 4-1/2 inches deep, located on the bottom section.  Drain the sump to daylight, using 2 inch galvanized steel pipe, at not less than 2% slope.


5.	Hand holes shall be smooth bottomed with 2 inch galvanized steel drain line to nearest drainage point at not less than 2% slope.


6.	Conduit penetrations shall have sleeves suitable for termination of electrical plastic conduit - NEMA Type II (Schedule 40).


7.	Manholes and hand holes shall be complete with ground rods, inserts for cable racks, and necessary racking.


8. 	Calculations and details are prepared by a person licensed by the State of California and proficient in this type of design; all subject to approval by the Project Manager.


B.	Precast concrete manholes shall be Forni, Christy or equal, rectangular type of standard manufacture.


C. 	Precast concrete manholes shall conform to all applicable provisions specified herein or shown on the plans for manholes regarding cover assemblies, pulling irons, hardware, etc.


D. 	Cover and Frame Assemblies of Manholes:


1.	Parkway Type:


a.	Parkway steel cover shall be provided with lift holes, bolt-down holes and hold-down bolts.


b.	Parkway steel frame shall be provided with self-cleaning spring nuts and removable beams or channels.


2.	Traffic Type:  The traffic steel cover and frame shall be similar to those mentioned in 1.a and 1.b respectively, but they shall be designed for H-20-44 loading.


E.	Pull Irons:  Pull irons, Apex Steel #X-402A, Alhambra #A-3350, Hubbard #9119, or equal.


F. 	Finish:  Pull irons, and miscellaneous ferrous hardware, hot-dip galvanized.


G. 	Pull Line:  1/4" diameter braided line of yellow polypropylene line of continuous fiber polyolefin; minimum breaking strength, 200 lbs.


PART 3:  EXECUTION


3.01	EXCAVATION AND BACKFILL


A.	Excavation and backfill shall conform to SectionsÊ[02222] [,] [02223] [,] [and] [02225].


B.	Sheathing, shoring, and barricades shall conform to SectionÊ01210.


C. 	Safety Requirements:


1.	Do all shoring and pumping necessary to protect excavation and safety of workers.


2.	Comply with all safety requirements of all applicable authorities.


3.	Protect excavations with barricades as required by applicable safety regulations.


D.	Excavation:


1.	Install manholes on a 6 inch bed of crushed rock.


2.	Perform trenching, shoring and backfilling required for proper laying of conduit.


3.	Grade bottom trenches so that conduits will drain to pull boxes with a fall of not less than three (3) inches per 100 feet.


4.	Excavate to nine (9) inches below bottom of conduit.  Backfill with sand and pea gravel, well tamped.


5.	Trench at least six (6) inches wider than the greatest diameter of conduit or group of conduits.


E.	Backfilling:


1.	Cover no work until installation has been inspected and surveyed by the Project Manager.  Give at least three (3) working days notice to the Project Manager of intent to cover work to permit such inspection and survey.


2.	Backfill with tamped sand, free of rocks, clumps of dirt, and all foreign matter.


3.	Provide a minimum of 36 inches of cover from top of concrete envelope of encased ducts to finished grade unless otherwise noted on the drawings.


4. 	Restore all paved surfaces and curbs to their original condition.


3.02	INSTALLATION


A.	Duct banks, to be encased in concrete, shall be at least 24 inches below finish grade, with top of concrete 18Êinches below finished grade.  Conduits, to be direct-buried, shall be at least 24 inches below finish grade, unless otherwise indicated on the drawings. Refer to Section 02225 - Trenching for backfill and compaction requirements.


B.	Non-metallic conduit, encased in concrete, shall be used for underground duct banks unless otherwise noted.  The minimum size non-metallic conduit, in underground duct banks, shall be 4 inch trade size.


C.	Assemble couplings and fittings to conduit by the solvent weld method.


D.	Install end bells where conduits terminate in manholes and handholes provide a water-tight seal between end bells and manhole wall.


E.	Use 25 foot radius sweep sections for changes in direction, where space permits.  Where space restrictions require shorter radius bends, install elbows of the maximum radius possible.


F.	Provide interlocking plastic conduit spacing chairs, Johns-Mansville, Carlon Chemical Co., or equal, to space conduits as shown.  Locate spacers immediately adjacent to couplings or not more than 8 feet on center elsewhere.  Conduit spacing shall be as shown on drawings.


G.	Underground duct banks shall have a minimum 30 inch earth cover and shall be encased in a reinforced concrete envelope as follows:


1.	Concrete shall be placed a minimum of 3 inches around the reinforcing rods, have a sensibly rectangular cross-section, and shall have a minimum strength of 2,500 psi based on 28 day compressive strengths made in accordance with requirements of American Concrete Institute publication ACI 318.  


2.	Reinforcing rods, No. 4 or larger, shall be placed at corners of the envelope and rectangular rings of No. 4 bars on 3 foot centers, maximum.  Lap bars at least 40Êbar�diameters at splices, unless noted otherwise on drawings.  Fabricating, bending, and installing reinforcing steel shall conform to the requirements of the CRSIÊHandbook.


3.	There shall be a minimum clearance of 2 inches between any reinforcing rod and the conduit.  


4.	All ducts shall be laid true to line and grade and supported by means of spacers.  Sufficient height of the conduit shall be allowed above the bottom of the trench to allow for the specified concrete encasement.  Concrete blocks to support reinforcing off the ground will be permitted.  Duct elbows shall be factory made.  All underground ducts shall be watertight.  Slope ducts from buildings to manholes and from manhole to manhole so that a minimum slope of 4 inches to 100 feet occurs to drain ducts into underground structures.


5.	Protect all underground ducts against damage during pouring of concrete or backfilling.


H.	After conduit installation and encasement of all underground ducts, a flexible mandrel, followed by a stiff brush, shall be pulled through each conduit to thoroughly clean and bore.  The mandrel shall be at least 12 inches long with a diameter approximately 1/4 inch less than the inside diameter of the conduit.


I.	All underground ducts must be accepted prior to placement of concrete or backfill.  Work is not to be covered up until it has been inspected and surveyed by the University.  Give at least 3 working days notice of intention to cover work, to permit such inspection and survey.


J.	Before screwing rigid-steel conduit into couplings or fittings, cover the threads with an approved material to make watertight, where conduit is installed underground, in contact with earth fill outdoors, in a damp or moist location indoors, or in concrete or masonry.  touch up all spots where galvanizing has been removed or damaged.


K.	Anchor conduit securely to prevent movement during concrete placement.


L.	Stagger conduit joints in concrete encasement at least 6 inches vertically.


M.	Provide at least 3�inch concrete cover at bottom, top, and sides of duct bank.


N.	Provide two No. 4 steel reinforcing bars in top of bank under paved areas.


	Include the following paragraph for high voltage (12.47 kV and above) duct bank installations.


O.	Provide No. 4/0 AWG bare copper ground wire entire length of duct bank and bond [in accordance with the drawings.] [every 20 feet to steel reinforcing bar.]


P.	Duct banks with 12.47 kV circuits shall be topped with a minimum of 2 inches of red dyed concrete, float finished smooth and parallel to the ducts.


END OF SECTION 02785
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