D&C  DTK:hf

SECTION 260543
UNDERGROUND CONDUIT SYSTEM

SEE INFORMATION AT END OF SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Earthwork:  Section 310000.


B.
Cast-In-Place Concrete:  Section 033001.

1.02
SUBMITTALS


A.
Product Data:  Catalog sheets, specifications and installation instructions.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Rigid Ferrous Metal Conduit:  Steel, galvanized on the outside and inside (conduit enameled on the inside will not be accepted), UL categorized as Rigid Ferrous Metal Conduit (identified on UL Listing Mark as Rigid Metal Conduit-Steel or Rigid Steel Conduit), as manufactured by Allied Tube & Conduit Corp., LTV Steel Tubular Products Co., Triangle Wire & Cable Inc., or Wheatland Tube Co.


B.
Rigid Nonmetallic Conduit And Fittings (Concrete Encased):  Cantex, Inc.'s Schedule 40, Carlon Electrical Products Inc.'s Plus 40, CertainTeed Corp.'s Schedule 40, Omni/Opti-Com Manufacturing Network, Inc.'s Schedule 40 or Queen City Plastic Inc.'s Schedule 40.


C.
Plastic Coated Rigid Metal Conduit, Fittings and Accessories:  Rigid ferrous metal conduit, fittings and accessories coated with 40 mils thick polyvinylchloride coating; Occidental Coating Co.'s Ocal 40, Protective Coatings Developments Inc.'s Kor-Kap, or Robroy Industries' Plastibond System.


D.
Conduit Spacers and Levelers:  Commercially manufactured type to suit conduit, installation and spacing requirements.


E.
Duct Seal:  Appleton Electric Co.'s DUC Weatherproof Compound, Manville Corp.'s Duxseal, OZ/Gedney Co.'s DUX, or Thomas & Betts Corp.'s DX.


F.
Drag Line:  Minimum 1/8 inch polypropylene monofilament utility rope; American Synthetic Ropes' Flotorope, Greenlee Tool Co.'s 2 ply Rope 431, or Thomas Industries/Jet Line Products' Rope 232.


G.
Thru Wall Sealing Bushings:



1.
For Walls Which Have or Will Have Membrane Waterproofing:




a.
Cast-In-Place Installations:  OZ/Gedney Co.'s Type FSK thruwall seal and Type FSKA membrane clamp adapter.




b.
Core Drilled or Sleeved Installations:  OZ/Gedney Co.'s Type CSM and Type CSMC with membrane clamp adapter.



2.
For Walls Which Will Not Have Membrane Waterproofing:




a.
Cast-In-Place Installations:  OZ/Gedney Co.'s Type FSK.




b.
Core Drilled or Sleeved Installations:  OZ/Gedney Co.'s Type CSM, or Thunderline Corp.'s Link-Seal.


H.
End Bells:



1.
For Rigid Ferrous Metal Conduit:  OZ/Gedney Co.'s Type TNS.



2.
For Rigid Nonmetallic Conduit:  Conduit manufacturer's standard end bells.


I.
Insulated Grounding Bushings:  Appleton Electric Co.'s GIB-50 Series, Crouse Hinds GLL Series, OZ/Gedney Co.'s IBC-50L Series, Raco Inc.'s 1212 Series, or Thomas & Betts Corp.'s 3870 or BG Series.

PART 3   EXECUTION

3.01
PREPARATION


A.
Before installing any Work, lay out the proposed course for the conduits, location of manholes, etc. and have same approved by the Director's Representative.

3.02
INSTALLATION


A.
Spacing:



1.
Arrangement for Power and Signal Service:  Separate power system conduits from signal system conduits with minimum 6 inches thick concrete wall or 12 inches of earth.



2.
Conduit Bank:  Separate individual conduits a minimum of 3 inches.  Use spacers and levelers located no more than 8 feet apart.


B.
Depth:



1.
Existing Grade To Remain:  Unless otherwise indicated or directed, install conduit more than 18 inches below existing finished grade.



2.
Existing Grade To Be Altered:  Unless otherwise indicated or directed, install conduit more than 18 inches below the existing grade where the finished grade is to be higher than the existing grade.  Where the finished grade is to be lower than the existing grade, install conduit more than 18 inches below finished grade.



3.
Under Roads and Parking Lots:




a.
Rigid Ferrous Metal Conduit:  Unless otherwise indicated or directed, install rigid ferrous metal conduit more than 24 inches below top surface of roads and parking lots.




b.
Rigid Nonmetallic Conduit (Concrete Encased):  Unless otherwise indicated or directed, install concrete encased rigid nonmetallic conduit more than 30 inches below top surface of roads and parking lots.



4.
Crossing Obstructions:  Use rigid ferrous metal conduit where top of conduit system is less than 18 inches below finished grade when crossing obstructions (heating tunnels, etc.).

INDICATE ON DRAWINGS DEPTH OF CONDUIT IN ROCK IF LESS THAN THAT SPECIFIED.  THE VOLUME OF ROCK REMOVAL ANTICIPATED (CU YDS) MUST BE NOTED ON THE DRAWINGS, ALSO SECTION 312316 - ROCK REMOVAL MUST BE INCLUDED AS RELATED WORK (COORDINATE WITH SECTION 310000 - EARTHWORK).


5.
In Rock:




a.
Unless otherwise indicated on the drawings install rigid ferrous metal conduit or concrete encased rigid nonmetallic conduit at depths previously specified.  Backfill with suitable material in accordance with SECTION 310000 - EARTHWORK.




b.
Where conduit is indicated to be installed at lesser depths, use rigid ferrous metal conduit.  Cover conduit with minimum 2 inches of concrete.  In exposed rock area fill trench with concrete to surface level of rock.  Where rock is not exposed, complete backfill in accordance with SECTION 310000 - EARTHWORK.


C.
Pitch:



1.
Pitch conduit away from buildings.



2.
Pitch conduit toward manhole a minimum of 12 inches per 100 feet.  On runs where it is impossible to maintain the grade all one way, grade from center so that conduits pitch both directions down toward manholes.


D.
Concrete Encasement for Rigid Non-Metallic Conduit Using Either of the Two Methods Indicated Below:  (Concrete Encasement for Rigid Ferrous Metal Conduit is not Required):

INCLUDE SINGLE POUR METHOD DETAIL ON DRAWINGS.


1.
Single Pour Method.



2.
Two Pour Method:




a.
Lay rigid nonmetallic conduits on a continuous concrete footing not less than 3 inches thick and as wide as the encasement.  Install footings straight and true both in line of run and transversely, and finished with an even surface.  Incorporate anchoring devices into the footing for use in tying down the conduits.  Grade footings so that conduits maintain required pitch.  Before installing spacers, levelers, and conduits, let concrete footings harden as required to prevent damage to the footings.





1)
Where conduits enter building or manhole wall, reinforce footings for 10 feet with No. 4 rods, 4 inches on center.





2)
Footings are not required for rigid ferrous metal conduit.




b.
After rigid nonmetallic conduits have been laid on footing with spacers and levelers (located no more than 8 feet apart), tie conduits down to the footing, then surround the conduits by concrete not less than 2 inches thick on top and 2 inches on each side.  Separate individual conduits a minimum of 3 inches so that each conduit is completely enveloped in concrete.





1)
Where conduits enter building or manhole walls, reinforce encasement for 10 feet with No. 4 rods, 4 inches on center.





2)
Encasement is not required for rigid ferrous metal conduit.




c.
Form sides of the concrete encasement.  Exception:  Earth cuts will be permitted as the form where trenches are neatly excavated in stable soils.


E.
Jacking Conduits:  Rigid ferrous metal conduit may be jacked under roads, parking lots, etc.  Submit jacking details for approval.

PARAGRAPH BELOW IS NOT USUALLY REQUIRED BECAUSE FILL IS COMPACTED IN LAYERS.  PARAGRAPH BELOW MAY BE REQUIRED FOR UNUSUAL CONDITIONS SUCH AS CROSSING A RECENTLY FILLED RAVINE OR OTHER SITUATIONS THAT MAY CAUSE DIFFERENTIAL TYPE STRESS. HAVE STRUCTURAL DESIGNER DESIGN THE REINFORCING SYSTEM AND SHOW DETAILS ON THE DRAWINGS.  ALSO SHOW THE EXTENT OF THE UNUSUAL CONDITIONS.

F.
Conduits in Filled Ground:  Where indicated reinforce the footing and encasement for rigid nonmetallic conduits 10 feet beyond limits of fill.  Reinforcement, footing or encasement is not required for rigid ferrous metal conduit.

USE STANDARD DETAILS.

G.
Conduits Entering Buildings and Manholes:



1.
Seal conduit entrances into manholes watertight.



2.
Seal conduit entrances into building walls watertight.  Exception:  Seal is not required in below grade foundation walls associated with slab on grade construction.



3.
Install end bells at conduit entrances into manholes.



4.
Install end bells at conduit entrances into buildings.  Exceptions:




a.
Install insulated grounding bushing on conduit entrance stub up associated with slab on grade construction.




b.
Install insulated grounding bushing and 2 locknuts on conduit where conduit is terminated in cabinet, junction or pull box.


H.
Cleaning Conduits:  Take precautions to prevent foreign matter from entering conduits during installation.  After installation clean conduits with tools designed for the purpose.


I.
Conduit for Future Use (Spare Conduit and Empty Conduit):  Demonstrate to the Director's Representative that conduits installed for future use are clear of obstructions (draw mandrel 1/2 inch less in diameter than conduit).  Install a drag line in each conduit.


J.
Sealing Ends of Conduits:



1.
Occupied Conduits:  Seal ends of conduits to be used for Work of this contract until cables are to be installed.  After cable installation, seal conduits at building entrances and first manhole outside building.  Seal with duct seal.



2.
Conduits For Future Use:  Seal the ends of spare and empty conduits at building entrances and manholes.  Seal with plastic plugs or a contrasting color cement/sand mixture.


K.
Using Existing Underground Conduits:  Clean the conduits with tools designed for the purpose.  The condition of conduits after cleaning may be determined with a mandrel 1/2 inch less in diameter than the conduit, with the sheath painted with black lacquer.  Pull mandrel through conduit.  Conduit is acceptable when there are no roller marks or scratches on the mandrel.  Other methods may be used if approved.  Report and demonstrate to the Director's Representative any defect found in the conduit system that cannot be eliminated.  The Contractor is held responsible for any damage to cables resulting from imperfections in the conduit.

3.03
CONDUIT SCHEDULE - TYPES AND USE


A.
Rigid Ferrous Metal Conduit:  Install in all locations unless otherwise specified or indicated on the drawings.


B.
Rigid Nonmetallic Conduit (Concrete Encased):  May be installed in all locations except:



1.
Where conduit stubs up or rises through slab or finished grade.



2.
Where other type raceways are specified or indicated on the drawings.

USE PARAGRAPH BELOW WHEN CONDUITS ARE INSTALLED IN OR NEAR CORROSIVE SOILS (SEA SHORE, COAL STORAGE AREA, ASH DUMP, CINDER FILLED AREAS, SALT DOMES, ETC.).  SEE NEC ART. 346.  SHOW ON DRAWINGS EXTENT OF PLASTIC COATED RIGID METAL CONDUIT.  FOR EXTREME CONDITIONS CONSIDER ALLOWING ONLY USE OF CONCRETE ENCASED RIGID NONMETALLIC CONDUITS OR CONCRETE ENCASED PLASTIC COATED RIGID METAL CONDUIT.  IN SECTION 310000, SPECIFY CUSHION MATERIAL AROUND THE CONDUIT FOR INITIAL BACKFILL (SAME AS PLACING FILL & BACKFILL FOR RIGID NONMETALLIC CONDUIT).

C.
Plastic Coated Rigid Metal Conduit:  Use at locations indicated on drawings.

END OF SECTION

THE REMAINDER OF THIS SECTION IS FOR INFORMATION ONLY; NOT TO BE INCLUDED IN PROJECT SPECIFICATIONS.

1.
When appropriate, include underground conduit and feeder schedule on the drawings.

2.
Show conduit sizes.  Use 4 inch conduit for underground systems.  (Check with your supervisor if smaller seems appropriate).

3.
Fiberglass Reinforced Epoxy (FRE) Schedule 40 is available for special applications such as the underside of bridges.  It is more expensive.  Available From:  FRE Composites Inc., Opti-Com Mfg. Network Inc.

4.
Use standard details for conduit entrances into buildings, conduits under roads, conduits crossing obstructions and concrete encasement (single pour method).

5.
Using existing underground conduits:


A.
If known, indicate on the drawings damaged conduits which are to be repaired under this contract.


B.
If damaged conduits are expected but extent unknown, either replace damaged conduits by order on contract, or include unit price or cash allowance for replacement of damaged conduits (consider use of Section 260542 to clean conduits and determine extent of damage).  Check with your supervisor.

6.
Indicate on the drawings an equipment grounding conductor installed in the raceway when equipment grounding is required for the load being served.  (Do not depend on underground ferrous metal raceways as the equipment grounding conductor).  See NEC 250-916 (1993).

END OF INFORMATION
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