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DRILLED SHAFT FOUNDATIONANCHOR BOLT DETAIL

ELECTRICAL CONNECTION DETAIL

3

FOR THREE-WIRE CIRCUIT-CENTER GROUNDED

NOTES:

1

G

2

    Split Bolt or other connector.

3

1

2

3

LUMINAIRES SERVED AT 240V FOR 120/240 VOLT SERVICE

SINGLE FIXTURE

Ground Wire

3

FOR THREE-WIRE CIRCUIT-CENTER GROUNDED

G

1 2

G

2

3

LUMINAIRES SERVED AT 240V FOR 120/240 VOLT SERVICE

DOUBLE FIXTURE

Ground Wire

    Use  threaded, copper or tin-plated copper, pole bonding connector, sized 

    appropriately for conductors. 

    Double-Pole Inline fuse and connector, sized appropriately for conductors. Bussmann TRON

    HEY with 2A0660 & 2A0661 Insulating Boots and LIMITRON KTK-R fast acting fuses or equal -

    100W fixture use 1 amp fuses, 400 W fixture use 4 amp fuses.

                                                 

G N G N

Ground 

10

Rod

Typical

120 Volt

Typical

120 / 240 Volt

  THREE WIRE

240

-

2

120

SCHEMATIC TYPE D

4

120/240 VOLTS

Typical

240 Volt

Branch Circuit Branch Circuit

Branch Circuit

Luminaire

3

9
8

G

15

6

12

Bonding

jumper

Two Photocell

viewing windows

not shown but

required when

photocell is

listed as

enclosure

mounted.

TYPE D SERVICE NOTES

Photocell and lighting contactor shall be located in the same UL type 3R

enclosure with load center.  There shall be a window on each side of

enclosure to allow operation of photocell. Both photocell, contactor and

breaker area shall have dead front trim. Type D load center with lighting controls

shall have power distribution blocks for a minimum of 10, #4 conductors.

5

7

11

13

N

G

SCHEMATIC LEGEND

 

 1 - Omit

 2 - Meter

 3 - Service Assembly Enclosure

 4 - Main Disconnect Breaker

 5 - Lightning Arrestor - 

     Delta LA302 or Eq

 6 - Circuit Breakers

 7 - Lighting Contactor Feed - 

 8 - Control Station ("H-O-A" Switch)

 9 - Photo Electric Control

     (enclosure-mounted)

10 - Lighting Contactor - 

11 - Power Distribution Block Feed -

12 - Power Distribution Terminal

     Blocks - SqD LBA or Eq

13 - Neutral/Ground Bus

14 - Omit

15 - Load Center

 

 

             Control Wiring

             Equipment grounding

             conductor always required

             Neutral Conductor

             (for 120 volt loads only)

             Power Wiring

STREET LIGHT DETAILS

EXISTING ELECTRIC SERVICE PEDESTAL SCHEMATIC
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Conduit

CONDUIT HANGER DETAIL

(Attachment to concrete surfaces)

Wing Wall

RMC 

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

STANDARD PLANS

TEXAS DEPARTMENT OF TRANSPORTATION

CK:- NEG NO.:DW:- CK:-DN:-

Traffic Operations Division

KB DNJW GC

71A

ELECTRICAL DETAILS-

CONDUIT

Conduit Strap,

malleable,

Hot-dipped galv.

Concrete

Structure

CONDUIT MOUNTING OPTIONS

(See para. II.B.2)

Conduit

Concrete

Structure

 1/2 " PVC
Grade

line

4-98
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STATE

COUNTY HIGHWAY
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R.M.

Conduit

Threaded

coupling

Lock

nut

2" min.

RMC to PVC

or HDPE coupling

below grade

when PVC or

HDPE is

shown on layout.

Circuit

Conduit

RMC

Ground Rod Clamp

 5/8 " X 8’ Ground Rod

4 to

6"

2 to 4"

3’ max.

Secure at a min. of 2 places (3/8 "

x 1 1/2 " anchors typ.) to structure

or as directed by the Engineer.

Steel expansion

anchor (3/8 in. dia. typ.

1 in. min., 1 1/2 in. max.

depth)

1 in. min.

 1/2 in. min.

ED(1)-03

Steel expansion

anchor (3/8 in.

dia. typ. 1 in.

min., 1 1/2 in.

max. depth)

Conduit Mounting

Channel (B-line,

Kindorf, Unistrut

or equal) (Hot dip

galvanized)

Conduit Spacer

(mounting shoe)

3/8 " Dia. linked

eyerods welded,

Elcen Fig. 690,

Grinnel Fig. 278X,

or equal

Existing

Bridge

Slab

Adjustable

hanger Blow

Knox Fig. 9

Elcen Fig. 13,

or equal

(Attachment to horizontal surfaces)

Hangers need not be UL listed for

electrical use

ie: plumber pipe hangers

are acceptable

12-00

Strut Type

Stainless steel

or hot dipped

galvanized

Conduit Strap

#8 Ground Wire Minimum

3/8 " Dia.

x 3" long

conc. anchor

Kwikbolt,

Parabolt,

or equal.

I.   GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

     The location of all conductors, conduits, junction boxes, ground boxes, and electrical services is diagrammatic only and may be shifted

     by the Engineer to accommodate local conditions.

     Materials shall be new and unused. Materials and installation shall comply with the applicable provisions of the National Electrical Code

     (NEC), National Electrical Manufacturers Association (NEMA) standards, and shall be Underwriters Laboratories (UL) Listed unless other-

     wise shown on the plans or specifications or approved by the Engineer in writing. Faulty fabrication or poor workmanship in any material,

     equipment, or installation shall be justification for rejection. When reference is made to UL, it can be considered to mean a Nationally

     Recognized Independent Testing Lab (NRTL). Comparable standards of Canadian Standard Association, Electrical Testing Laboratories or

     Factory Mutual can be equal to the referenced UL standard. Where reference is made to NEMA listed devices, IEC listed devices shall not

     be considered to be an acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA and IEC listing.

     With the exception of high strength bolts, miscellaneous nuts, bolts and hardware may be stainless steel when plans specify galvanized,

     provided that bolts are 1/2 inch or less in diameter. The Contractor shall provide the following electrical test instruments as required

     by the Engineer to confirm compliance with the contract and the NEC. Those test instruments are voltmeter, amp probe,  megger (1000 volt

     DC) and torque wrenches. All meters shall have been properly calibrated within one year. Calibration certification shall be provided to

     the Engineer upon request. Calibration certification tag shall also be applied to the meter.  The Contractor shall operate meters during

     inspection as requested by the Engineer. Grounding shall be as shown on the plans and in accordance with the NEC. Metallic conduit,

     light poles, luminaires on bridge structures, and all metal enclosures shall be bonded to the system-grounding conductor. The ground rod

     in each ground box or junction box at the bridge ends, and in each ground box installed for underpass lighting will also be bonded to the

     system grounding conductor. The grounding conductor shall be bare or, if insulated, shall be green. Ground rods, connectors, and bonding

     jumpers will not be paid for separately, but will be subsidiary to the various bid items.

     SUBMITTALS:

     The contractor shall submit for approval six (6) copies of catalog cut sheets for each of the following three (3) categories.

     Category 1. Electrical services including photocell.

     Catagory 2. Breakaway disconnects, heat shrink tubing, heat shrink filler tape, GelCaps and ground boxes which will include

     loading capacity certification.

     Category 3. Highmast assembly kits, when applicable. See Item 614 "Highmast Illumination Assemblies". Submittals shall be legible and

     shall be marked to indicate which product on a cut sheet is to be supplied. Where manufacturers provide warranties and guarantees as a

     customary trade practice, the Contractor shall furnish to the State such warranties and guarantees.

     Any deviation from plans or specifications, including deviations due to plan error shauld be prominently displayed on the submittal.

     Any changes not prominently noted in submittal and incorporated into the work without proper authorization will constitute grounds for

     rejection of that portion of the work.

II.  CONDUIT

     A. MATERIALS

        1. Conduit and fittings shall be UL Listed for the intended use shown on plan sheets.

        2. Conduit shall be the type shown by descriptive code or shown elsewhere on the plans. Substitution of the various types of conduits

           will not be permitted. All flexible conduit in rigid metallic conduit (RMC) systems shall be Liquidtight Flexible Metal (LFMC)

           conduit. All flexible conduit in PVC systems shall be Liquidtight Flexible Non-metallic conduit (LFNC). 

        3. All exposed conduits shall be RMC, unless otherwise specifically shown on the plans. All metal conduit shall be properly grounded.

        4. Couplings, connectors, conduit bodies, grounding bushings, and offset nipples for RMC shall be electro-zinc plated steel or hot

           dipped galvanized malleable iron, threaded or threadless compression type, rain-tight and shall be UL listed for the intended use.

        5. Expansion joints for metal conduit shall be provided with an internal or external bonding jumper and shall be UL listed.

        6. Unless otherwise shown on the plans, junction box minimum sizes shall be in accordance with the following table which applies to

           the greatest number of conductors entering the box through one conduit with no more than four conduits per box. When a mixture of

           conductor sizes are present, the conductors shall be counted as if all are of the larger size. Situations not applicable to the

           table shall be sized in accordance with NEC 370-28.

             AWG        3 CONDUCTORS    5 CONDUCTORS    7 CONDUCTORS

              #1        10" x 10" x 4"  12" x 12" x 4"  16" x 16" x 4"

              #2        8" x 8" x 4"    10" x 10" x 4"  12" x 12" x 4"

              #4        8" x 8" x 4"    10" x 10" x 4"  10" x 10" x 4"

              #6        8" x 8" x 4"    8" x 8" x 4"    10" x 10" x 4"

              #8        8" x 8" x 4"    8" x 8" x 4"    8" x 8" x 4"

        7. RMC system junction boxes equal to or smaller, in any dimension, than 12 x 12 x 6 (HxWxD), surface mounted and containing

           conductors #8 or larger, shall be hot dipped galvanized cast iron with minimum wall thickness of 3/16 inch, shall have external

           mounting lugs, and shall be UL listed Crouse-Hinds Type WAB, OZ/Gedney Type YS or approved equal. Unless otherwise shown elsewhere

           on the plans, RMC system junction boxes larger than the aforementioned boxes but equal to or smaller, in any dimension, than 18 x

           18 x 6 (HxWxD) shall be 14-ga. stainless steel; RMC system junction boxes larger than 18 x 18 x 6 (HxWxD) shall be 12-ga. stainless

           steel. All metal junction boxes shall be equipped with a threaded hole or lug for grounding. Stainless steel boxes 12 x 12 x 6 and

           larger need not be UL Listed but shall meet the other requirements of the NEC and shall have ribs, stiffeners, or thicker metal and

           shall have external mounting feet. Junction boxes with an internal volume of more than 100 cu. in. may be supported by connection

           of two or more rigid metal conduits, where specifically shown on the plans or where approved by the Engineer.

        8. Junction boxes containing only #10 or #12 AWG conductors shall be Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FD, or

           similar approved cast iron box. Boxes shall be sized according to NEC Table 370-16(a).

        9. IMC and EMT conduit shall not be used unless specifically required by the plan layout sheets. Junction boxes in EMT conduit systems

           shall be made from galvanized sheeting and shall be UL listed and approved for outdoor use, unless otherwise noted on the plans.

           Sheet metal junction boxes shall be sized in accordance with the NEC. Junction boxes for IMC conduit systems shall meet the

           requirements of boxes used with RMC systems.

       10. Junction boxes in PVC conduit systems shall be PVC, intended for outdoor use, unless otherwise noted on the plans.

       11. Elbows in PVC conduit systems one inch and larger shall be rigid metal, with the exception of traffic signal systems which may have

           PVC elbows instead of rigid. If any part of the rigid metal elbow is buried less than 18 inches underground the elbow and rigid

           metal extension shall be grounded. Grounding shall be accomplished by means of a grounding bushing installed on the extension. Un-

           less specifically shown on the plans, rigid metal elbows containing, or entering ground boxes containing only communications con-

           ductors, loop detectors, or other low voltage power limited circuits need not be grounded unless a ground wire is present in the

           conduit or ground box. The rigid metal elbows located in concrete foundations may be extended with PVC conduit and need not be

           grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundation is at least 2 inches below

           the concrete. RMC elbows will not be eliminated. RMC elbows will not be paid for directly, but will be subsidiary to various

           bid items.

       12. High-Density Polyethylene (HDPE) conduit shall meet the requirements of Item 622, Duct Cable, except that the HDPE conduit, when

           bid under Item 618, Conduit, shall not contain factory installed conductors. Fittings for HDPE conduit shall be UL listed as an

           electrical conduit connector or shall be thermally fused using an electrically heated wound wire resistance welding method. HDPE

           conduit may be substituted for bored schedule 40 or schedule 80 PVC conduit. When such substitution is made, bored HDPE shall be

           schedule 40 of the size PVC being replaced. The HDPE conduit shall transition to PVC (or RMC elbow when required) at the bore pit.

           Size and schedule shall be as shown on the plans. Substituted conduit may not be extended to ground boxes or foundations; RMC

           elbows shall be installed at ground boxes and foundations. RMC elbows will not be eliminated.

       13. All conduit support hardware including straps, nuts, bolts, screws, retaining anchors and washers shall be hot dipped galvanized or

           stainless steel. Strut type conduit straps shall be stainless steel or hot dipped galvanized. Strut type straps need not be made of

           malleable type material. Stamped-cadmium plated straps will not be allowed. Straps having only one mounting hole shall not be

           allowed for use on conduits 2 inches and larger with the exception of electrical service poles where stainless steel standoff 

           straps will be allowed. Two piece conduit straps designed to be used with a mounting shoe shall be

           installed only with the correctly sized shoe.

     B. CONSTRUCTION METHODS

        1. Conduit in structures shall have expansion fittings at structure expansion joints. All straight runs of RMC conduit exposed on

           structures such as bridges shall have expansion joints installed at maximum intervals of 150 feet. Expansion joints shall be in-

           stalled so they allow for movement of the conduit. Installation of the joint in such a manner that will not allow for movement

           shall be repaired at no expense to the state. The method of determining the final setting length of the expansion joint shall be

           provided to the Engineer upon request.

        2. Conduit supports shall be spaced at maximum intervals of 5 feet. Conduit spacers shall be used with metal conduit placed on

           surfaces of concrete structures (See conduit mounting options).

        3. Conduit supports shall not be attached directly to prestressed concrete beams except as shown specifically in the plans and

           approved by the Engineer.

        4. Unless otherwise shown on the plans, conduit placed beneath existing roadways, driveways, or sidewalks, or after the base or

           surfacing operation has begun, shall be accomplished by jacking or boring. The Contractor shall back fill and compact the bore

           pits to the bottom of the conduit prior to installing connecting conduit or duct cable to prevent bending of the connection.

        5. Conduit trenched in the subgrade of new roadways shall be backfilled with excavated material, unless otherwise noted on the

           plans. Conduit trenched in the sub-base of new roadways shall be backfilled with cement-stabilized base.

        6. Open ends of all conduit and raceways shall be fitted with temporary caps or plugs to prevent entry of dirt, debris and rodents

           during construction. The temporary cap may be constructed of duct tape, but in all cases shall be tightly fixed to the conduit

           and shall be durable. The contractor shall clean out the conduit and prove it clear in accordance with Standard Specifications

           Item 618.3 prior to installing any conductors.

        7. Conduit entry into the top of enclosures such as safety switches, meter cans, service enclosures, auxiliary enclosures and

           junction boxes shall be made weatherproof using conduit sealing hubs, or threaded bosses.

        8. A bonding jumper shall be installed from each grounding bushing to the nearest grounding rod, grounding lug, and/or equipment

           grounding conductor. All jumpers shall be the same size as equipment grounding conductor. Conduit used as casing under

           roadways for duct cable need not be grounded if duct extends full length through the casing. At electrical services, grounding

           electrode conductor shall be a solid Copper #6 AWG.

        9. Metal junction boxes shall be bonded to the grounding conductor in accordance with the NEC.

       10. Conduits entering ground boxes shall be placed so that the conduit ends shall be not less than 3 inches nor more than 6 inches

           from bottom of box (See ground box detail on sheet ED(3).

       11. Conduit ends shall be sealed with heat shrink boots with waterproof sealant, urethane foam, or by other methods approved by the

           Engineer. Sealing shall be done after completion of any required pull tests. Duct tape shall not be used as a permanent conduit

           sealant. Silicone caulking shall not be used as a sealant.

       12. All strut mounting material and hardware shall be hot-dip galvanized or shall be stainless steel.  The cut ends of strut and

           non-galvanized rigid metal conduit threads shall be coated with a zinc rich paint (90% or more zinc content). Zinc rich paint

           may only be used to touch up galvanized material as allowed under item 445.6 galvanizing. The painting of non-galvanized

           material with a zinc rich paint shall not be considered as an approved alternative for galvanized materials.

       13. All PVC conduit terminations shall be fitted with bushings or bell ends. All metal conduit terminations shall be fitted with a

           grounding type bushing.

3-03

NOTES

 

1.) Ground rod clamp to be UL listed

    for direct burial.

2.) For conduit placed in structure,

    use flush-mounted box.

3.) Bond junction box and metal

    conduits to equipment grounding

    conductor and grounding electrode

    conductor using listed connector.

4.) Seal all conduits entering the

    junction box from underground.

5.) Install bell end or bushing on

    1/2 " PVC conduit both ends.

6.) Ground rod to be driven within

    8 inches of 1/2 inch PVC conduit

    end.

1

5/03 Revision

 

Revised

notes.
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Heat

Shrink

Tube

2" min overlap

of heat shrink

over wire

insulation

ELECTRICAL DETAILS-

CONDUCTORS

ED(2)-03

 1/8 " max.

flush typ.

Seal between

Conductors with

heat shrink tape.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

overlap overlap
2" min 2" min

Split bolt or other

type connectorHeat Shrink Tape filler

overlap overlap

2" min 2" min

Heat

Shrink

Tube

Heat

Shrink

Tube

Seal between

Conductors with

heat shrink tape.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

Seal between

Conductors with

heat shrink tape.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

"C" clamp

type connector

Heat Shrink

Tape filler

SPLICE OPTION 1
SPLICE OPTION 2

SPLICE OPTION 3

C-CLAMP BOLTED WIRE LUGS

SPLIT BOLT

12-00

SPLICE OPTION 4

GELCAP

Increase insulation

diameter with

heat shrink tape

if necessary.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

Increase insulation

diameter with

heat shrink tape

if necessary.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

Increase insulation

diameter with

heat shrink tape

if necessary.

Tape to extend

past end of tubing

by 1/8 " to 1/4 ".

Bolt together

lugs and prior to

applying heat

shrink tubing,

apply two layers

of heat shrink

tape to cover

sharp edges.

Wrap split bolt connector with heat shrink filler

tape to protect heat shrink from sharp edges

See through

molded cover

Filled with high

dielectric insulating

gel silicone sealant

GelCap shall be sized and

installed according to

manufacturers

specifications

Stainless steel or brass machine

screw, nut, 2 flat washers, lock

washer or self locking nut.

Machine screw to be a min.

of 10-24, 3/16 or the same

size as the mounting hole

provided by the manufacturer.

Secure wrench tight.

Movement of lugs after

final assembly shall be

considered to be a

defective connection.

Snap-lock, molded

polypropylene clamp

Optional

Lug for making

connections

I.   ELECTRICAL CONDUCTORS

     A. MATERIALS

        1. Insulated conductors shall be NEC Type XHHW.  Insulated conductors shall be color coded in accordance with the NEC, articles 200, 250,

           and 310; i.e. Insulation of grounded conductors (neutrals) shall be white. Grounding conductors (ground wires) shall be bare or in-

           sulation shall be green.Insulation of ungrounded conductors (hots) shall be any color except green, white, or gray. Identification

           of conductors #6 American Wire Guage (AWG) and smaller shall be by continuous jacket color. Color coding of electrical conductors #4 AWG

           and larger shall be either by continuous color jacket or by colored tape. Colored tape marker shall consist of a half-lap of tape

           covering a 6-inch length of conductor.

        2. Where two or more circuits are present in one conduit or enclosure, the conductors of each circuit shall be identified by a permanent

           non-metallic tag at each accessible location. The tag shall be fastened to the conductors by two plastic straps. Each tag shall

           indicate circuit number, letter, or other identification shown in the plans. 

        3. Grounding electrode conductor #6 AWG for bonding to ground rod at electrical service, shall be solid. Connection of conductor to

           ground rod shall be made using UL Listed connectors designed for such purposes. 

        4. Heat Shrink Tape filler shall be used to seal the ends of heat shrink tubing around two or more conductors that are insulated

           with heat shrink tubing. Tape material shall have a minimum dielectric strength of 225 volts per mil and shall be cross-linked butyl

           rubber. Tape shall be supplied in rolls and shall have a backing (release paper) to prevent the tape from sticking to itself.

        5. Heat shrink tubing shall be heavy wall, UL listed for 600 volts or greater and shall have factory applied internal sealant.

        6. GelCaps shall be UL listed for 600-volt applications. GelCap shall have see-through elastomer molded cover. Cover shall be filled

           with high dielectric insulating gel silicone sealant to provide waterseal. Cover shall be held in place by snap-lock, molded clamp 

           made of UV stable polypropylene.               

        7. Splicing materials, insulating materials, breakaway disconnects, GelCaps and fuse holders will not be paid for directly but shall be

           subsidiary to various bid items.

     B. CONSTRUCTION METHODS

        1. After conductors have been installed in conduit, a pull test shall be made on conductors. When any length of conductor cannot be

           freely pulled, the Contractor shall make any needed alterations or repairs at no expense to the State.

        2. The Contractor shall perform insulation resistance tests in accordance with Item 620, "Electrical Conductors." The Contractor shall

           coordinate with the Engineer to witness the tests.

        3. A sufficient length of conductor for making up connections shall be left in ground boxes (2 feet minimum, 3 feet maximum, to point of

           splice, 3 feet minimum, 4 feet maximum, when conductor is pulled through with no splice), enclosures, weatherheads and pole bases 

           (1 foot minimum, 1.5 feet maximum).

        4. Splices shall be made only in junction boxes, ground boxes, pole bases, or electrical enclosures and shall be made with listed

           compression or screw type pressure connectors, terminal blocks, bolted lugs, or split bolt connectors. Splices shall be insulated

           with heavy wall heat shrink tubing or GelCaps and shall be made so as to provide a watertight splice. Heat shrink sleeve shall over-

           lap conductor insulation a minimum of 2 inches on both sides of the splice. Where heat shrink tubing may not shrink sufficiently to

           provide a watertight seal around the individual conductors, prior to heating the tubing, the Contractor shall increase the diameter

           of the conductors insulation using heat shrink filler tape to provide a watertight seal between the individual conductors and the

           heat shrink tubing.  Tape shall be visible after completion of all splices. Where filler tape is used but not visible, the Engineer

           shall approve each individual splice by conducting a physical inspection of each splice. When it appears the tubing has been burned, 

           or overheated the tubing shall be considered to be defective and shall be replaced.

        5. GelCaps when used in place of heat shrink method of splicing, shall be sized and installed according to manufacturer’s

           specifications. ( Raychem GelCap and GelCap SL or equal.)

        6. Wire nuts may be used for #8 AWG or smaller conductors in above-ground junction boxes, but not in pole bases or ground boxes.

           Wire nuts shall be positioned upright to prevent the accumulation of water. Wire nuts used at these locations shall have factory

           applied waterproof sealant.

        7. Conductors in illumination poles shall be supported by a J-hook in the top of the pole.

        8. All conductors bid under Item 620 "Electrical Conductors" shall have breakaway electrical disconnects installed anytime conductors 

           pass through a break-away support device.

        9. For terminating the conductors, insulation-jacketing material shall be removed in such a manner as to not nick any of the individual

           strands of the conductor. When individual conductor strands are removed, the conductor shall be considered to be damaged.

       10. When a conductor or cable has been damaged, or fails to pass an insulation resistance test, the conductor shall be replaced.

       11. Duct tape, black electrical tape, or wire nuts shall not be used in the repair of a damaged conductor.

       12. For terminations, no more than one wire may be installed under a single pressure connector, unless the device is listed for more than

           one wire.

       13. Conductors connected to break-away in line fuse holders must be installed in accordance with the specific manufacturer’s installation

           instructions. Where threaded connections are made, they shall be properly torqued. Where crimp type connections are made, crimps

           shall be made using properly sized crimping pliers. Proper conductor terminations are critical to the safe operation of break-away

           devices.

       14. Waterproofing boots shall be properly trimmed to fit snugly around the conductor so as to provide a water proof connection. No more

           than one wire may enter a single opening in any one boot. Water proofing boots must provide the correct number of openings. Where

           only one wire is to be connected to a boot, the boot may not be a two wire type.

       15. All conduits that contain circuit wiring of 50 volts or more shall contain an equipment grounding conductor (EGC). Conduit for traffic

           signals shall have an EGC, with a minimum size of #8 AWG stranded. Unless otherwise shown on the plans, the EGC for all other conduits

           shall be the same AWG size as the largest current carrying conductor contained in that conduit. The EGC shall be paid for item 620-

           Electrical Conductors.

     C. TEMPORARY WIRING

        1. Temporary conductors and electrical equipment to provide power for utilization equipment, shall be installed in accordance with

           the NEC article 305. All temporary wiring materials and methods shall comply with the standard sheets. All power outlets for

           portable electrical equipment, power tools, ice machines, ice storage bins and refrigerators located outdoors at grade, supplied

           from a utility power source, shall be provided with a ground fault circuit interrupter.

        2. Residual current protective devices (GFCI) may be any one of the following: molded cord and plug set, receptacle, or circuit

           breaker type.

        3. Where wire nuts are approved for temporary wiring, they shall be of the self-sealing type.

        4. All conductor splices must be contained within a listed enclosure, ground box or the splices will be more than ten feet above grade

           vertically and more than five feet horizontally from any metal structure. Where temporary conductors are installed in any area that

           is likely to be subjected to vehicle traffic, or mobile construction equipment, the vertical clearance to ground shall be at least 18 feet

           when measured at the lowest point. Where power conductors are to be supported by a span wire, the span wire shall be properly grounded.

        5. Existing conduit containing service conductors uncovered during the construction process shall be repaired in a timely manner in

           accordance with the NEC. Existing non-metallic conduit exposed during construction shall not be left exposed above grade, or with

           less than eighteen inches of cover, without protective methods approved by the Engineer.
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II.  GROUND RODS

     A. MATERIALS

        1. All ground rods installed at electrical services, including supplemental lightning protection ground rods specified by

           the plans in other locations such as pole bases, shall be copper clad and UL listed. Rods shall be a minimum diameter

           of 5/8 inch. The length shall be a minimum of 8 feet. Larger diameter or longer length rods may be called for in some

           specific locations, see the individual plans sheets.

        2. Ground rod clamps shall be listed to be in direct contact with the soil. Where concrete encasement is required, the clamp

           shall be listed for concrete encasement.

     B. CONSTRUCTION METHODS

        1. Ground rods installed in locations such as pole bases, to provide supplemental lightning protection need not be totally

           in contact with the soil. Where called for in the plans, rods may be encased in soil or concrete or any combination of

           soil and concrete. When concrete encased, the connection of the conductor to the rod shall be readily accessible for

           inspection or repairs. When driven into the soil the upper end shall be between 2 to 4 inches below finished grade. Ground

           rods shall not be placed in the same drilled hole as a timber pole.

        2. Ground rods shall be installed such that the end imprinted with the rod’s part number is installed as being the upper end.

        3. Non-conductive coatings such as concrete splatter shall be removed from the rod at the clamp location.

        4. Routing of lightning protection ground rod wires shall be run as short and straight as possible. Where bends are required

           they shall have a minimum radius of four inches.

        5. Unless specifically called for by the plans, conduits used for ground rod wires shall be non-metallic. Where metal conduits

           are specified, a grounding bushing and properly sized bonding jumper shall be provided and properly installed on each end.

        6. Where rocky soil or a solid rock bottom is encountered when driving a ground rod and the horizontal trench placement method

           is the only viable solution, written authorization from the Engineer must be obtained.

III. GROUND BOX

     A. MATERIALS

        1. Ground boxes 16x30x24 inches (WxLxD) or smaller shall be polymer concrete of the type required by the descriptive code

           shown elsewhere. Larger ground boxes shall be as shown elsewhere in the plans.

        2. All ground boxes and covers shall be permanently marked either by impress or by permanent ink, with manufacturer’s model

           number and manufacturer’s name or logo.

        3. Covers shall be bolted down, and bolt holes in the box shall be arranged to drain dirt.

        4. Ground box Types A, B, C, D & E shall meet the following requirements:

           a. Ground boxes and covers be manufactured from polymer concrete reinforced with continuous strands of woven or stitched

              borosilicate fiberglass cloth. The polymer concrete shall be made from catalyzed polyester resin, sand and aggregate,

              and shall have a minimum compressive strength of 11,000 psi. Polymer concrete containing chopped fiberglass or fiber-

              glass reinforced plastic is not acceptable.

           b. Minimum inside dimensions shall be as follows (width x length x depth):

              Type A shall be 11.5 inches x 21 inches x 10 inches, (122311)

              Type B shall be 11.5 inches x 21 inches x 20 inches, (122322)

              Type C shall be 15.25 inches x 28.25 inches x 10 inches, (162911)

              Type D shall be 15.25 inches x 28.25 inches x 20 inches, (162922)

              Type E shall be 11.5 inches x 21 inches x 16 inches, (122317)

           c. Bottom edge of box or extension shall be footed with a minimum 1 1/4 inch flange.

           d. Ground boxes shall withstand 600 lbs. per sq. ft. applied over the entire sidewall with less than 1/4 inch deflection

              per foot length of box. Ground boxes and covers shall withstand a test loading of 20,000 lbs. over a 10 inch by 10 inch

              area centered on the cover with less than 1/2 inch deflection. Ground boxes and covers shall meet Western Underground

              Standards 3.6. Manufacturer shall supply certification by an independent laboratory or sealed by a Texas-Licensed

              Professional Engineer.

           e. Covers shall be 2 inch (nominal) thick polymer concrete. All hardware shall be stainless steel. Cover shall be secured

              with two 1/2 inch stainless steel bolts. Bolts shall be self-retaining and shall withstand a minimum of 70 ft-lbs.

              torque and shall have a minimum 750 lbs. straight pull out strength. Nuts shall be floating and shall provide a minimum

              of 1/2 inch movement from the center of the nut. Covers shall be skid resistant, minimum 0.5 coefficient of friction.

              Covers shall be interchangeable between manufacturers and shall conform to the dimensions shown herein. Unless otherwise

              approved by the Engineer, cover shall be legibly imprinted with the following words in minimum 1 inch letters:

                  Ground Boxes containing wiring for traffic signals shall be labeled, Danger High Voltage Traffic Signal.

                  Ground boxes containing wiring for illumination systems shall be labeled, Danger High Voltage Illumination.

                  Ground boxes containing wiring for traffic management systems shall be labeled, Danger High Voltage Traffic

                  Management.

                  Ground boxes containing wiring for sign illumination systems shall be labeled, Danger High Voltage Sign

                  Illumination.

                  Ground boxes containing wiring for traffic signals that also contain illumination, powered by the signal electrical

                  service, shall be labeled, Danger High Voltage Traffic Signal.

     B. CONSTRUCTION METHODS

           place prior to setting box and conduits shall be capped. Any gravel or dirt in conduit shall be removed.

        2. When required by Item descriptive code, construction of an apron encasing a ground box including concrete and reinforcing

           steel shall not be paid for directly but shall be subsidiary to the ground box. Reinforcing steel may be field bent.

           Concrete for aprons shall be considered miscellaneous concrete for testing purposes. Aprons shall be cast in place.

        3. Conduit holes may be cut in the walls of type B & D boxes at least 18 inches beneath the cover.

        4. If, within the limits of this project, the Contractor must utilize an existing ground box equipped with a metal cover, the

           Contractor shall bond the cover to the grounding conductor with a 3 foot long flexible stranded jumper the same size as the

           grounding conductor. Connection of bonding jumper to metal ground cover shall not be paid for directly but shall be sub-

           sidIary to various bid items. The box(es) must be clearly shown on the plans with plan notes fully describing the work

           required.

        5. If there are other ground boxes with metal Covers within the project limits but not involved in the contract, the Engineer

           may direct the Contractor to ground the covers, designating and identifying the specific boxes in writing. This work will

           be paid for separately.

        6. Termination to metal ground box covers shall be made using a tank ground type lug.

(1) Final position of end of conduit shall not exceed one-half the distance to the side of box opposite the conduit entry.

(2) Place gravel "under" the box. not "in" the box.  Gravel should not encroach on the interior volume of the box.

(3) Install bushing on the upper end of all ells.

(4) Where a ground rod is present in the ground box, connect it to any and all equipment grounding conductors using a listed connector.

(5) Maintain sufficient space between all conduits so as to allow for proper installation of bushings.

(6) All conduits shall be installed in a neat and workmanlike manner.

(7) All conduits installed in the ground box shall be sealed after completion of conductor installation and any required pull tests.

    Silicone shall not be used as sealant.

No.3

Reinforcing steel
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        1. Ground boxes shall be set on a 9 inch (minimum) bed of aggregate from 3/4 " up to 2" in size. Aggregate shall be in
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B
Scale: 1/2" = 1' - 0"

Shrubs & Groundcover

Ball and Burlap Canopy Tree 6" Caliper or Smaller (planted in ROW) A
SCALE: 1/2" = 1'-0"

GENERAL NOTES:

1. WARNING!!!!!!!!!  CALL BEFORE YOU DIG!!!!!!  TOLL FREE 811

2. WRITTEN DIMENSIONS PREVAIL OVER SCALED DIMENSIONS.  NOTIFY LANDSCAPE ARCHITECT OF ANY
DISCREPANCIES.

3. THE CONTRACTOR BEARS ALL RESPONSIBILITY FOR VERIFYING ALL UNDERGROUND UTILITIES, PIPES,
STRUCTURES, AND LINE RUNS IN THE FIELD PRIOR TO CONSTRUCTION.  ANY DAMAGE TO UTILITIES THAT ARE TO
REMAIN SHALL BE REPAIRED IMMEDIATELY AT NO EXPENSE TO THE OWNER.  LANDSCAPE ARCHITECT ASSUMES NO
RESPONSIBILITY FOR ANY NOT SHOWN ON PLANS.

4. THE LOCATIONS OF EXISTING UTILITIES AS SHOWN ON THESE PLANS ARE APPROXIMATE. THERE MAY BE OTHER
UNDERGROUND UTILITIES WITHIN THE PROJECT AREA THAT ARE NOT SHOWN.

5. ALL PROPOSED AND FINISHED GRADES ARE BASED ON INFORMATION PROVIDED BY THE OWNER'S SURVEY AND/OR
CIVIL ENGINEER.  ANY DISCREPANCIES IN ACTUAL FIELD MEASUREMENTS ARE TO BE REPORTED TO THE
LANDSCAPE ARCHITECT IMMEDIATELY.

6. CONTRACTOR IS RESPONSIBLE FOR ALL QUANTITIES PER DRAWINGS AND SPECIFICATIONS.  ANY QUANTITIES
PROVIDED BY LANDSCAPE ARCHITECT ARE PROVIDED FOR CONVENIENCE ONLY CONTRACTORS ARE TO BID THEIR
OWN VERIFIED QUANTITIES.  NOTIFY LANDSCAPE ARCHITECT OF ANY DISCREPANCIES.

7. EASEMENTS SETBACKS, BUILDING, CURB AND GUTTER, UNDERGROUND UTILITIES HAVE BEEN SUPPLIED TO
LANDSCAPE ARCHITECT BY THE PROJECT CIVIL ENGINEER.  REFER TO CIVIL ENGINEERS DRAWINGS FOR
ADDITIONAL INFORMATION.

8. STUDIO OUTSIDE ASSUMES NO RESPONSIBILITY FOR DAMAGES. LIABILITIES, OR COST RESULTING FROM CHANGES
OR ALTERATIONS MADE TO THE PLAN WITHOUT THE EXPRESS WRITTEN CONSENT OF STUDIO OUTSIDE.

PLANTING NOTES:
1. LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE LOCATION OF ALL UNDERGROUND

UTILITIES, PIPES, STRUCTURES, AND LINE RUNS IN THE FIELD PRIOR TO THE INSTALLATION OF ANY PLANT
MATERIAL.

2. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO ADVISE THE LANDSCAPE ARCHITECT OF ANY CONDITION
FOUND ON THE SITE WHICH PROHIBITS INSTALLATION AS SHOWN ON THESE DRAWINGS.

3. ALL PLANT MATERIAL SHALL BE MAINTAINED IN A HEALTHY AND GROWING CONDITION AND MUST BE REPLACED
WITH PLANT MATERIAL OF SAME VARIETY AND SIZE IF DAMAGED, DESTROYED, OR REMOVED.

4. LANDSCAPE CONTRACTOR SHALL BE RESPONSIBLE FOR FINE GRADING AND REMOVAL OF DEBRIS PRIOR TO
PLANTING IN ALL AREAS.

5. FINAL FINISH GRADING SHALL BE REVIEWED BY THE LANDSCAPE ARCHITECT.  LANDSCAPE CONTRACTOR SHALL BE
RESPONSIBLE FOR ANY ADDITIONAL TOPSOIL REQUIRED TO CREATE A SMOOTH CONDITION PRIOR TO PLANTING.

6. ALL PLANT QUANTITIES LISTED ARE FOR INFORMATION ONLY.  IT IS THE CONTRACTORS RESPONSIBILITY TO
PROVIDE FULL COVERAGE IN ALL PLANTING AREAS AS SPECIFIED IN THE PLANT SCHEDULE AND VERIFY ALL
QUANTITIES.

7. LANDSCAPE CONTRACTOR TO PROVIDE STEEL EDGING (REFER TO MATERIALS PAGE) BETWEEN ALL PLANTING
BEDS AND LAWN AREAS.

8. ALL PLANT MATERIAL SHALL CONFORM TO THE SPECIFICATIONS AND SIZES GIVEN IN THE PLANT LIST AND SHALL
BE NURSERY GROWN IN ACCORDANCE WITH THE AMERICAN STANDARD FOR NURSERY STOCK.  LATEST EDITION
AMERICAN ASSOCIATION OF NURSERYMEN STANDARDS.  ANY PLANT SUBSTITUTION SHALL BE APPROVED BY
LANDSCAPE ARCHITECT PRIOR TO PURCHASE.

9. LANDSCAPE CONTRACTOR IS RESPONSIBLE FOR ANY COORDINATION WITH OTHER CONTRACTOR'S ON SITE AS
REQUIRED TO ACCOMPLISH ALL PLANTING OPERATIONS.

10. ALL NEW PLANTING AREAS TO BE AMENDED PER SPECIFICATIONS.

11. ANY PLANT MATERIAL THAT DOES NOT SURVIVE SHALL BE REPLACED WITH AN EQUIVALENT SIZE AND SPECIES
WITHIN THIRTY (30) DAYS.

12. PLANT MATERIAL SHALL BE PRUNED AS NECESSARY TO CONTROL SIZE BUT NOT TO DISRUPT THE NATURAL
GROWTH PATTERN OR CHARACTERISTIC FORM OF THE PLANT EXCEPT AS NECESSARY TO ACHIEVE HEIGHT
CLEARANCE FOR VISIBILITY AND PEDESTRIAN PASSAGE OR TO ACHIEVE A CONTINUOUS OPAQUE HEDGE IF
REQUIRED.

13. LANDSCAPED AREAS SHALL BE KEPT FREE OF TRASH, WEEDS, DEBRIS, AND DEAD PLANT MATERIAL

14. ALL LIME STABILIZED SOIL & INORGANIC SELECT FILL MUST BE REMOVED FROM PLANTING AREAS TO A DEPTH OF
24" & REPLACED WITH ORGANIC IMPORTED TOPSOIL FILL.   IMPORTED TOPSOIL MUST BE CLEAN, FRIABLE & NATIVE
TO THE AREA.

15. REFER TO SPECIFICATIONS FOR BED PREPARATION REQUIREMENTS.

16. LANDSCAPING MUST NOT BE INSTALLED UNTIL AUTOMATIC IRRIGATION SYSTEM IS FULLY OPERATIONAL.

17. TREES SHOULD NOT BE DELIVERED TO THE SITE UNLESS THEY CAN PLANTED THE SAME DAY.

PLANT SCHEDULE

VW2 STREETSCAPE IMPROVEMENTS

TOWN OF ADDISON, TEXAS

VP PUBLIC INFRASTRUCTURE - PHASE 5, BLOCK 200B

studioOutside
824 Exposition Avenue, Ste. 5

Dallas, Texas 75226
o214.954.7160
f214.954.7162
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