No. 3

GROUND RODS einforc No, 3 Apron Closs A e
Reinforcing steel Reinforcing Comcrete (typ. )
A. MATERIALS steel <
1. All ground rods instalied at eleciricol services, including supplemental lightning protection ground rods specified by TTTTTTTTTTT "L{ _________________ — 10 in, LI SIS IS R NG 1
the plans in other locations such as pole bases, shall be copper ¢lad and UL iisted. Reds shal! be o minimum diometer in. (Tym) 3 typ.) N
of 5/8 inch. The length shall be a minimum of & feet. Lorger diometer or longer length rods may be called for in some ' Ground RN .
specific locations, see the individual plans sheets. box {-\\_;\.::.‘\.: 12" min.
2. Ground rod clamps shall be |isted 1o be in direct contact with the soil. Where concrete encosement is required, the clamp . P N
shal) be listed for concrefe encasement. . ]:‘ 3" to 6 # ﬁ NN
Grounding L R I OSSP +
CONSTRUCTION METHODS bushing 9" Grovel
- weerin s s rdd Lot @
1. Ground rods instailed in locotions such as pole boses, to provide supplemental lightning protection need not be totolly Ground = Ll et flelats
in contact with the soil. Where called for in the plons, rods moy be encesed in soil or concrete or any combination of box >, [l
soii and concrete. When concrete encased, the connection of the conductor to the rod sholl be readily cocessible for Conduit or L
tnspection or repairs. When driven into the soil the upper end shall be between 2 to 4 inches below finished grode. Ground Le— 2 in. duct cable Rigid metol
rods shall not be placed in the some driiled hole as o timber poie. l\ ‘ 2 in. conduit el
2. Ground rods shall be installed such that the end imprinted with the rod’s part number is instalied as being the upper end. o ¥ i
3. Non-conductive cootings such as concrete splatter shall be removed from the rod at the clomp losation. | ~ TUUTemmmmemmmmmmTmITT - SECTION A - A
4. Routing of ilghmlng protection ground rod wires shall be run os short ond straight as possible. Where bends ore required T - =
they shall have a minimum radius of four inches, |
5, Unless specifically callad for by the plans, conduits used for ground rod wires sholl be non-metall ic. Where metel conduits
are specified, o grounding bushing and properly sized bonding jumper shall be provided and properiy installed on each end, PLAN VIEW APRON FOR GROUND BOXES
6. Where rocky 50il or @ solid rock bottom is encountered when driving a ground rod and *he horizontal trench placement method tWihere required
is ihe only viabie solution, written authorizotion from the Engineer must be obtained.
111. GROUND BOX
A. MATERIALS (1) Finol position of end of conduit shall not exceed one-holf the distance to the side of box opposite the canduit entry.
12) Place gravel “under" the box. not "in" the box. Gravel should not encroach on the interior volume of the box.
1. Ground boxes 16x30x24 inches (WxLxD) or smaller shail be polymer concrete of the type required by the descriptive code (3) Install bushing on the upper end of all ells.
shown elsewhere, Larger ground boxes sholl be as shown elsewhere in the plons. (4) Where o ground rod is presant in the ground box, connect it to any ond all equipment grounding conductors using a |isted connector.
2. All ground boxes and covers shall be permenently marked elther by impress or by permorent ink, with manufocturer’s model 15) Maintain sufficient space between ¢ll conduits so as to allow for proper installation of bushings.
number and manufacturer’s name or logo. (6) Ail conduits shall be installed in a neot and workmanl ike manner,
3, Covers shall be bolted down, and bolt holes in the box sholl be arranged to drain dirt. (7Y All conduits instalted in the ground box shall be sealed after completion of conductor installation and any required pull tests,
4, Ground box Types A, B, C, D &% E sholl meet the following requirements: Silicene shall net be used us sealant.
a. Ground boxes and covers be manufactured from polymer concrete rainforced with continuous strands of woven or stitched
boresilicate flbergluss cioth. The polymer concrete shall be made from catolyzed polyester resin, sond 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 sholl be as follows {width x length x depthi: Hole for Y
Type A sholl be 11,5 inches x 21 inches x 10 inches, (122311) bolt with recess
Type B shalt be 11,5 inches x 2} inches x 20 inches, (122322) for heod.
Type € 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) 1 T
Type £ shall be 11.5 inches x 21 inches x 16 inchas, {122317) l—-:L—:» | H |
¢, 8Bottom edge of box or extension shall be footed with a minimum | 1/4 inch flange, _‘T_‘J‘ —— — — o
d. Ground boxes shall withstend 600 Ibs, per sq. ft. applied over the entire sidewall with less than 1/4 inch deflection N J K P_A i
per foot lemgth of box. Ground boxes and covers sholl withstond g test loading of 20,000 Ibs. over a 10 inch by 10 inch % i I =

area centered on the cover with less than 1/2 inch deflection. Ground boxes and cevers shall meet Western Underground
Standards 3.6. Monufacturer shall supply certification by an independent (aberatory or sealed by a Texas-Licensed —
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=
m

Professional Engineer. . W X r
e. Covers shall be 2 inch (nominal) thick polymer concrete. All hardwore shall be stainless steel. Cover shall be secured
with fwe 172 inch stainless steel bolts. Bolts shall be self-retaining and shall withstand a minimum of 70 f1-1bs. For cover logo - END

see 11[.A. 4. e -

torque and shall have o minimum 750 Ibs, straight pull out strength, Nuts shall be floo‘rlng and shall provide a minimun
of 1/2 inch movement from the cenmter of the nut. Covers shall be skid resistont, minimum 0.5 coefficient of friction.

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

approved by the Engineer, cover shall be legibly imprinted with the fol lowing words in minimum | inch letters:
Ground Boxes containing wiring for troffic signals shall be labeled, Oanger High Yoltage Traffic Signal,
Ground boxes containing wiring for iliuminotion systems shall be labeled, Danger High Veltage 1llumination.
Ground boxes containing wiring for traffic monagemeni systems sholl be labeled, Danger High Voltage Traffic GROUND BOX COV ER
Monagement,
Ground boxes containing wiring for sign illumination systems shall be labeted, Oanger High Voltage Sign
[ lumination,
Ground boxes containing wiring for fraffic signals that olso contoin itlumination, powered by the signal electricol GROUND BOX COVER DIMENSIONS
service, shall be labeled, Oanger High Voltage Traffic Signal.

B, CONSTRUCTION METHODS BOX DIMENSIONS  (INCHES)
A 1. Ground boxes shall be set on a 9 inoh {minimum) bed of aggregate from 3/4 ™ up to 2" in size. Aggregate shall be in SIZE H 1 J K L M N P
place prior to setting box and conduits shall be copped. Any gravel or dirt in conduit shall be removed.

2. When required by [tem descriptive code, consirustion of on apron encesing o ground box including concrete and reinforcing _A' B&E 23 Y 23 13% |13 ¢ % 5 Vs ' % 2
steal shall not be paid for directly but shol) be subsidiary to the ground box. Reinforcing steel may be field bent. | | | \ ) 3 1
Concrete for aprons shall be considered miscellaneous concrete for testing purposes. Aprons shall be cast in place, cs&D 30 Y2 30 Ya 17 %2 17 Y 13 V4 &% R 2

3, Conduit holes moy be cut in the walls of type B & D bexes ot least 18 inches beneath the cover.

4, T, within the limits of this project, the Contractor must utilize on existing ground box equnpped with a metal cover, the
Contractor shall bond the cover 1o the groundmg conductor with o 3 foot long flexibie stranded jumper the same size as the
grounding conductor. Connection of bending jumper to metal ground cover shall not be paid for directly but shall be sub-
sidlary to various bid items. The box(es) must be ¢iearly shown on the plans with plon notes fully describing the work j STANDARD PLANS
required.

5. If there are other ground boxes with metal Covers within the project limits but not invelved in the contract, the Engineer i TEXAS DERFARTMENT OF TRANSPORTATION
may direct the Contractor o ground the covers, designating and identifying the specific boxes in writing. This work will Traffle Operations Divislon
be poid for seporately.

6. Terminotion to metal ground box covers shall be made using a tank ground fype lug.

ELECTRICAL DETAILS-
GROUND BOXES
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