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SUSPENSION ASSEMBLY OGW-SL
FOR ATTACHMENT PLATE AT RIGHT ANGLE TO OGW

= [

TENSION ASSEMBLY OGW-TV

FOR HORIZONTAL ATTACHMENT PLATE

SUSPENSION ASSEMBLY OGW-SP
FOR ATTACHMENT PLATE IN PLANE OF OGW

|
277777

“(/1/11/1/2:
|

-
ESrcRS8

TENSION ASSEMBLY OGW-TH
FOR VERTICAL ATTACHMENT PLATE

NOT TO SCALE

MATERIAL LIST
ITEM [OGW ASSEMBLY QUANTITY
NO. SL SP TV TH DESCRIPTION
1 1 1 2 2 ANCHOR SHACKLE, BNK
2 1 1 COMPRESSION DEADEND, EYE TYPE
3 1 Y-CLEVIS EYE, BNK
4 1 1 SUSPENSION CLAMP, BNK
5 1 Y-CLEVIS EYE 90°, BNK
NOTES

1. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

7-6-04 REVISED TENSION ASSEMBLIES TO BE CONSISTENT
(: AT—FSC WITH MATERIAL LIST QUANITIES. ADDED
QUANTITIES AND TYPE DESIGNATIONS.
7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
/\ 5-17-95 | REMOVED STRUCTURE GROUNDING
A2-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL TOWERS
OVERHEAD GROUND WIRE ASSEMBLY

CHIEF, TRANSMISSION LINE
ELECTRICAL BRANCH

a]  MARCH 9, 1993 | 41 [ 1017
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MATERIALS LIST
ITEM|__OGW ASSEMBLY QUANTITY
SL]SP[SH[SYL]SYP[TV[TH[TY DESCRIPTION
1 Y-CLEVIS CLEVIS, BNK
1] 1 2 | 2 | 4 | ANCHOR SHACKLE, BNK
1 Y-CLEVIS EYE 90°, BNK
Tl1 12 SUSPENSION CLAMP, BNK
Y-CLEVIS CLEVIS 90°, BNK
CLEVIS EYE, BNK
YOKE PLATE

G T 212 . T——

Hiﬂg) &
NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE .

3. ASSEMBLIES OGW-SYL AND OGW-SYP ARE USED FOR
RUNNING ANGLES OF 30° TO 60°.

4. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

5. FURNISHED AS PART OF STRUCTURE.

=
o

—_

SEE NOTE 5
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SUSPENSION ASSEMBLY OGW-SL SUSPENSION ASSEMBLY OGW-SP SUSPENSION ASSEMBLY OGW-SH

FOR ATTACHMENT HOLE IN-LINE WITH OGW FOR ATTACHMENT HOLE PERPENDICULAR TO OGW FOR ATTACHMENT TO STEEL ANGLE

| Yz, S || i L 1 WM
o o UL T e

X X
(NOTE 4) (NOTE &)
SUSPENSION ASSEMBLY OGW-SYL SUSPENSION ASSEMBLY OGW-SYP
FOR ATTACHMENT HOLE IN-LINE WITH OGW FOR ATTACHMENT HOLE PERPENDICULAR TO OGW

TENSION ASSEMBLY OGW-TY
FOR HORIZONTAL ATTACHMENT HOLE

(OVERHEAD VIEW)

JFJ//ZJ: =3 @@ {:é 2 %j 777 23 ~Th- f‘i“ii& L( 3

— -, )
T “/7t,
C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
B 3-1-00 MINOR CHANGES.
A3-RMC
A 11-20-98 ATTACHMENT TYPES OGW-SH AND OGW-TY WERE ADDED |
A3-RMC
TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
STEEL AND CONCRETE
POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

/! /!
TENSION ASSEMBLY OGW-TV TENSION ASSEMBLY OGW-TH DESIGNED SR — — — — ———— AR D e oA ow TSSTON | TNE BNGH
FOR VERTICAL ATTACHMENT HOLE FOR HORIZONTAL ATTACHMENT HOLE NOT TO SCALE

A] NOVEMBER 14, 1995 | 41 [ 1018
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SUSPENSION ASSEMBLY OGW-SA

FOR ATTACHMENT TO STEEL ANGLE
OR SUPPORT BRACKET

/]
SEE NOTE 5 j

| —SEE NOTE 5
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SUSPENSION ASSEMBLY OGW-PB
FOR ATTACHMENT TO POLE BAND

T

O] 7
@4

NOTE 4

SUSPENSION ASSEMBLY OGW-PBY
FOR ATTACHMENT TO POLE BAND

TR T Ty

TENSION ASSEMBLY OGW-TW

FOR ATTACHMENT TO EXTENSION LINK, ONE WAY

110"

X

TENSION ASSEMBLY OGW-TV

FOR VERTICAL ATTACHMENT HOLE
(NOTE 6)

-1

— L= L 1

9]
sy B I e A

(@]

TENSION ASSEMBLY OGW-TW
FOR ATTACHMENT TO EXTENSION LINK, EACH WAY

1'-0"

TENSION ASSEMBLY OGW-TH
FOR HORIZONTAL ATTACHMENT HOLE

MATERIAL LIST

TTEM |_OGW ASSEMBLY QUANTITY
NO. [ SA | PB | PBY | TH | 7V ] TW DESCRIPTION
1 T | 1 | 1 | COMPRESSION DEADEND, EYE TYPE
2 T ] 2 SUSPENSION CLAWP,BNK (SEE NOTE 7)
3 Y_CLEVIS EYE,BNK (SEE NOTE 7)
4 1 Y—CLEVIS EYE 90°,BNK (SEE NOTE 7)
5 CLEVIS EYE, BNK
6 1 Y—CLEVIS CLEVIS 90°, BNK
7 1 YOKE PLATE
8 2 | 2 ANCHOR SHACKLE, BNK

NOTES

1. BNK INDICATE BOLT, NUT, AND STAINLESS STEEL COTTER
KEY REQUIRED.

. SEE SPECIFICATIONS FOR STRENGTH RATING OF
COUPLING HARDWARE .

. ASSEMBLY OGW-PBY SHALL BE USED FOR LINE ANGLES OF
30° TO 60°.

. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.

. CHAIN LINK FURNISHED AS PART OF STRUCTURE FOR NEW
CONSTRUCTION.

. USE OGW-TV FOR GLUED LAMINATED WOOD TENSION
STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

. SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
OF SUSPENSION CLAMP.

N o o N

4-19-11

ADDED SUPPQORT BRACKET ASSEMBLY AND OGW-TH,
A7-KKR .

QGW-TV ASSEMBLIES. ADDED NOTE 6 AND 7

7-2-04
A7-FSC

REVISED OGW-TW TO BE CONSISTENT WITH
MATERIAL LIST QUANITIES. REVISED NOTE 5.

7-15-03
A7-RC

REVISED TITLE BLOCK ONLY.

>lm|o]o

A2-RMC

10713795|ADDED ASSEMBLY NAMES AND ASSEMBLY OGW-PBY.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN ARFA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
OVERHEAD GROUND WIRE ASSEMBLY

CHIEF, TRANSMISSION LINE BRANCH

C

A AueUST 21, 1995 | 41

[ 1019
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SIT1-A SIA11-A SI12-A

i
R

Li s

SI11-B SIA11-B

R

3

T

L+6" MIN
L '

SUSPENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 2)

MATERIALS LIST
v DESCRIPTION
1 OVAL EYE BALL
2 | ANCHOR SHACKLE, BNK
3 | SOCKET EYE
4 | SOCKET CLEVIS, BNK
5 | CLEVIS EYE, BNK
6 | YOKE PLATE
7 | SUSPENSION CLAMP, BNK
8 | VERTICAL BUNDLE YOKE, 18" SPACING
9 | INSULATOR STRING, PORCELAIN OR GLASS UNITS
10 INSULATOR STRING, COMPOSITE, OVAL EYE-BALL
(LENGTH AS SPECIFIED)

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA11 AND SIA12 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

TABLE A — PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY

VOLTAGE SI11 AND SI12 SIA11 AND SIA12

(k) WOOD STEEL WOOD STEEL

STRUCTURES | STRUCTURES | STRUCTURES | STRUCTURES

69 4 6 6 6
115 7 9 9 9
138 8 10 10 10
161 10 K n 11
230 12 14 13 14

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
[-HARDWARE

EXAMPLE: SIA11 - B

L ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR
STRING

RUNNING ANGLE APPLICATION
15° - 60°

""I-STRING"

SUSPENSION ASSEMBLY

C 9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPQSITE.
B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6-29-00 REVISED ULTIMATE STRENGTH REQUIREMENTS.
A3 MINOR REVISIONS.
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
SINGLE STRING

pEsIoNED F.S. COOK APPROVED ROSS CLARK__ __ __ __ _ __ __ __
ELECTRICAL ENGINEERING MANAGER
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SIA21-A

SIA21-B

SIA22-A

Li Lo

SIA22-8B

L+6" MIN

LLL+6-- un

SUSPENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

(NOTE 2)

MATERIALS LIST

v DESCRIPTION
1 ANCHOR SHACKLE, BNK

SOCKET EYE

CLEVIS BALL, BNK

YOKE PLATE

VERTICAL BUNDLE YOKE, 18" SPACING

INSULATOR STRING, PORCELAIN OR GLASS UNITS

2
3
4
5 [ SUSPENSION CLAMP, BNK
6
7
8

INSULATOR STRING, COMPOSITE, OVAL EYE-BALL

(LENGTH AS SPECIFIED)

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
INSULATOR ASSEMBLIES SIA21 AND SIA22 MAY HAVE 50%
OF ASSEMBLY ULTIMATE STRENGTH.

TABLE A — PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY
VOLTAGE SIA21 AND SIA22
(KV)
WOOD STRUCTURES STEEL STRUCTURES
69 12 12
115 18 18
138 20 20
161 22 22
230 26 28

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
’f HARDWARE

EXAMPLE: SIA22 - B

STRING

RUNNING ANGLE APPLICATION
15° - 60°

L ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR

""I-STRING"

SUSPENSION ASSEMBLY

C 9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPQSITE.
B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6-29-00 REVISED ULTIMATE STRENGTH REQUIREMENT.
A2-RMC MINOR REVISIONS.
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
DOUBLE STRING

DESIGNED F.S- COOK APPROVED ROSS CLARK _ __ __ __ _ __ __
ELECTRICAL ENGINEERING MANAGER

C..] “ocToBeR 10, 1997 | 41 [ 1021
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TABLE A — PORCELAIN OR GLASS UNITS
UNIT QUANTITY PER ASSEMBLY

VOLTAGE T11 AND T12

“ WOOD STRUCTURES STEEL STRUCTURES

69 5 7

115 8 10

138 10 1

161 1 12

230 13 15

T11-C T12-C
T11-B T12-B
3
T11-A T12-A &
1
|
® — R ot 2)
TYPE T11 TYPE T12
SINGLE INSULATOR STRING, ONE SUBCONDUCTOR SINGLE INSULATOR STRING, TWO SUBCONDUCTORS

SINGLE STRING
TENSION INSULATOR ASSEMBLIES

ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 4)

MATERIALS LIST

ITEM

NO. DESCRIPTION

1 [OVAL EYE BALL

2 [ ANCHOR SHACKLE, BNK

3 [ SOCKET CLEVIS, BNK

4 [SOCKET CLEVIS, HOT LINE, BNK

5 [CLEVIS BALL, HOT LINE, BNK

6 | CHAIN LINK

7 [ YOKE PLATE

8 | EXTENSION STRAP (LENGTH AS SPECIFIED)

g | COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

10 | COMPRESSION JUMPER TERMINAL

11 | INSULATOR STRING, PORCELAIN OR GLASS UNITS

12 | SOCKET EYE, HOT LINE

13 [BALL EYE, HOT LINE

14 | STRAIN CLAMP, BNK

15 | CLEVIS EYE, BNK

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL
COTTER KEY REQUIRED.

2. ASSEMBLIES DESIGNATED WITH AN R SHALL HAVE THE
INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

3. FOR DOUBLE CONDUCTOR ASSEMBLIES, THE PADS ON
THE CONDUCTOR DEADENDS SHALL BE TURNED OUT
TO EACH SIDE IN ORDER TO CLEAR HARDWARE AND
PROVIDE A SMOOTH TRANSITION INTO A BUNDLE AT
THE JUMPER INSULATOR ASSEMBLY.

4.DUE TO TORSIONAL STRESS, COMPOSITE INSULATORS
SHALL NOT BE USED IN SINGLE STRING TENSION
CONFIGURATIONS.

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
HARDWARE

EXAMPLE: T12 - B

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

C 9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPQSITE.
B 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
A 6/13/00 ADDED STRAIN CLAMPS
A3-RMC
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TENSION INSULATOR ASSEMBLIES
SINGLE STRING

DESIGNED F.S. COOK _ APPROVED ROSS CLARK _ __ _ __ _ __ __
ELECTRICAL ENGINEERING MANAGER

C..] “ocToBeR 10, 1997 | 41 | 1022
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DOUBLE STRING

TENSION INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED

T21-A

@

T21-B

T21-C © 5 |
(&)

T21-D

®

ql

T21
DOUBLE INSULATOR STRING, SINGLE CONDUCTOR
(NOTE 3)

130

R (NoTE 6)

(NOTE 2)

T22-A

T22-B

T22-C

T22-D

T22-E

T22-F

T22-G

R «NoTE &)

% Q_(_o;'@;;,::::

/]

ql

//
T22 v
DOUBLE INSULATOR STRING, DOUBLE CONDUCTOR

MATERIALS LIST

ITEM DESCRIPTION

ANCHOR SHACKLE, BNK

CLEVIS BALL, BNK

SOCKET CLEVIS, HOT LINE, BNK

CHAIN LINK

YOKE PLATE, WITH WORKING HOLE

EXTENSION STRAP (LENGTH AS SPECIFIED)

COMPRESSION DEAD END FITTING, EYE, SINGLE
TONGUE

COMPRESSION JUMPER TERMINAL

=
o|o]| N [o|o]s|u|d|[=[©

INSULATOR STRING, PORCELAIN OR GLASS UNITS

INSULATOR STRING, COMPOSITE, OVAL EYE-BALL
(LENGTH AS SPECIFIED)

-
o

—_
—_

Y-CLEVIS EYE, BNK

—_
N

STRAIN CLAMP, BNK

—_
w

CLEVIS EYE, BNK

>
B

NOTES

- BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO

OR GREATER THAN THE INSULATOR ASSEMBLY ULTIMATE
STRENGTH, EXCEPT THAT PARALLEL COMPONENTS IN
DOUBLE INSULATOR ASSEMBLIES T21, AND T22 MAY HAVE
50% OF ULTIMATE ASSEMBLY STRENGTH.

3. DOUBLE STRING, SINGLE CONDUCTOR ASSEMBLIES SHALL

HAVE THE INSULATOR STRING PARALLEL IN A
HORIZONTAL PLANE.

DOUBLE STRING, DOUBLE CONDUCTOR ASSEMBLIES SHALL
HAVE THE INSULATOR STRINGS PARALLEL IN THE SAME
PLANE AS THE CONDUCTORS (USUALLY VERTICAL).

5. FOR DOUBLE CONDUCTOR ASSEMBLIES, THE PADS ON THE

CONDUCTOR DEADENDS SHALL BE TURNED OUT TO EACH
SIDE IN ORDER TO CLEAR HARDWARE AND PROVIDE A
SMOOTH TRANSITION INTO A BUNDLE AT THE JUMPER
INSULATOR ASSEMBLY.

6. ASSEMBLIES DESIGNATED WITH AN R SHALL HAVE THE

INSULATOR CAPS AT THE CONDUCTOR END OF THE
ASSEMBLY AS SHOWN, AND ARE FOR USE WHEN THE
CONDUCTOR ATTACHMENT POINT IS AT A HIGHER
ELEVATION THAN THE STRUCTURE ATTACHMENT POINT.

TABLE A — PORCELAIN OR GLASS UNITS

UNIT QUANTITY PER ASSEMBLY

VOLTAGE T21 AND T22

(kv) WOOD STRUCTURES STEEL STRUCTURES

69 10 14

115 16 20

138 20 22

161 22 24

230 26 30

EXAMPLE:

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
{_ HARDWARE

T22 - B

I—ONE (1) OR TWO (2) SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING

TENSION ASSEMBLY

D 07-11-07 REVISED DESCRIPTION OF MATERIAL ITEM
A7-RMC NO. 5

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC

B 6/13/00 ADDED STRAIN CLAMPS.
A3-RMC

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFF ICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

TENSION INSULATOR ASSEMBLIES
DOUBLE STRING

DESIGNED F.S. COOK _ _ _ _ _ APPROVED ROSS CLARK _ __ _ __ _ __ __ __
ELECTRICAL ENGINEERING MANAGER

9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
(NOTE 4) | E |A77RC |TO COMPOSITE.

C..] “ocToeR 10, 1997 | 41 [ 1023

RFF(S):




IMAGES:

Sep 29, 2016— 1:30pm

Plotted By:Seela

Hol Iy (CONTR) on 8/29/2016 1:30 PM

1024b.dwg Last Saved By: Seela,

81

S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

ASSEMBLY TYPE HF1-F

SINGLE CONDUCTOR
FIXED
FLAT BASE

ASSEMBLY TYPE HS1-F

SINGLE CONDUCTOR
SUSPENSION
FLAT BASE

ASSEMBLY TYPE HF2-F

DOUBLE CONDUCTOR
FIXED
FLAT BASE

} b
]
&4
b
ASSEMBLY TYPE HF1-G
SINGLE CONDUCTOR
FIXED
GAIN BASE
; :
e
4
b
ASSEMBLY TYPE HS1-G
SINGLE CONDUCTOR
SUSPENSION
GAIN BASE
|
o
i
|

ASSEMBLY TYPE HF2-G

DOUBLE CONDUCTOR
FIXED
GAIN BASE

HORIZONTAL POST INSULATOR ASSEMBLIES

MATERIALS LIST

ITEM

NO. DESCRIPTION

1 |HORIZONTAL POST INSULATOR, COMPOSITE CLAMP —
TOP_ADAPTER, FLAT BASE

HORIZONTAL POST INSULATOR, COMPOSITE CLAMP —
TOP ADAPTER, GAIN BASE

3 | HORIZONTAL POST INSULATOR, COMPOSITE, TWO-HOLE
END FITTING, FLAT BASE

HORIZONTAL POST INSULATOR, COMPOSITE, TWO-HOLE
END FITTING, GAIN BASE

Y-CLEVIS — CLEVIS, 90°, BNK

OVAL EYE — EYE

SUSPENSION CLAMP, BNK

o|Njo|jo] &

VERTICAL JUMPER YOKE

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. SEE SPECIFICATIONS FOR INSULATOR AND HARDWARE
ELECTRICAL AND MECHANICAL RATINGS.

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
{_ FLAT (F) OR GAIN (G) BASE

EXAMPLE: HF1 - G
\|:I— ONE (1) OR TWO (2) SUBCONDUCTORS
CONDUCTOR ATTACHMENT, FIXED (F) OR
SUSPENSION (S)
HORIZONTAL POST INSULATOR ASSEMBLY

B 9-29-16 CHANGED POLYMER FIBERGLASS TO COMPOSITE.
A7-RC
A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

HORIZONTAL POST
INSULATOR ASSEMBLIES

DESIGNED F.S- COOK APPROVED ROSS CLARK _ __ __ __ _ __ __
ELECTRICAL ENGINEERING MANAGER

A OCTOBER 10, 1997 | 41 | 1024

RFF(S):




IMAGES:

Plotted By:Seela Sep 29, 2016— 1:30pm

1025¢c.dwg Last Saved By: Seela, Holly (CONTR) on 9/29/2016 1:30 PM

82

S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

SV11-A

VEE STRING INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

SV13-A

VEE STRING INSULATOR ASSEMBLIES
ULTIMATE INSULATOR ASSEMBLY STRENGTH AS SPECIFIED
(NOTE 2)

MATERIALS LIST

LITEM DESCRIPTION

=
o

—_

ANCHOR SHACKLE, BNK

HOT LINE Y-CLEVIS BALL, BNK

SOCKET Y-CLEVIS, BNK

YOKE PLATE

EXTENSION STRAP, EYE-EYE (LENGTH AS REQUIRED)

Y-CLEVIS EYE, 90°, BNK

SUSPENSION CLAMP, BNK

VERTICAL BUNDLE YOKE, 18" SPACING

[Co3 [o-3 ENY K20 K6 ] B [&T] | N]

INSULATOR STRING, PORCELAIN OR GLASS UNITS

INSULATOR STRING, COMPOSITE, OVAL EYE-BALL
(LENGTH AS SPECIFIED)

_
o

TURNBUCKLE, OVAL EYE — OVAL EYE, LENGTH AS
REQUIRED

-
—_

-
N

YOKE PLATE, TRIPLE BUNDLE, 18'' SPACING

NOTES

1. BNK INDICATES BOLT, NUT AND STAINLESS STEEL COTTER
KEY REQUIRED.

2. STRENGTH OF HARDWARE COMPONENTS SHALL BE EQUAL TO
OR GREATER THAN THE SPECIFIED INSULATOR ASSEMBLY
ULTIMATE STRENGTH, EXCEPT THAT COMPONENTS
DUPLICATED BELOW THE TRIANGULAR YOKE PLATE MAY
HAVE 50% OF ASSEMBLY ULTIMATE STRENGTH FOR TYPE
SV12 AND 33% OF ASSEMBLY ULTIMATE STRENGTH
FOR THE TYPE SV13.

TABLE A — PORCELAIN OR GLASS UNITS
UNIT QUANTITY/ASSEMBLY TYPE
VOLTAGE STEEL STRUCTURES

KV) SV11 SV12 SV13
69 12 12 12
115 18 18 18
138 20 20 20
161 22 22 22
230 28 28 28
345 36 36 36
500 62 62 62

INSULATOR ASSEMBLY TYPE NO.

TYPE OF STRUCTURE ATTACHMENT
{_ HARDWARE

EXAMPLE: SV13 - A

L ONE (1), TWO (2), OR (3) THREE SUBCONDUCTORS
SINGLE (1) OR DOUBLE (2) INSULATOR STRING
"VEE" STRING

SUSPENSION ASSEMBLY

C 9-29-16 ADDED GLASS AND CHANGED POLYMER FIBERGLASS
A7-RC TO COMPQSITE.
B 9-14-06 MODIFIED TITLE BLOCK, MATERIALS LIST, NOTES,
A7-FSC TABLE A, AND ADDED TRIPLE BUNDLE ASSEMBLIES.
A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

SUSPENSION INSULATOR ASSEMBLIES
VEE STRING, SINGLE STRING

DESIGNED F.S. COOK _ APPROVED ROSS CLARK _ __ _ __ _ __ __
ELECTRICAL ENGINEERING MANAGER
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TYPICAL FIBER OPTIC
OVERHEAD GROUND WIRE (OPGW)
ATTACHMENT POINTS

TWO AERIAL FIBER
OPTIC CABLES

© \

2
[
3
o
)
Y

@/

CLIP FIBER OPTIC CABLE

TO TOWER EVERY 5 FEET,

LAST CLIP BEFORE COILED
LOOP TO BE GROUND CLAMP,
SEE NOTES 6, 7 & 8

SEE DETAILS A & B

COILED FIBER
OPTIC CABLES,
SEE NOTES 1 & 3

ITEM PART NUMBER

NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) [QUANTITIY
1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
2 |3-PIECE EXTERNAL COIL BRACKET CB—44-3AL ACA (AFL) 1
3 |TOWER LEG, STEEL ANGLE 1
4  |DOWNLEAD CLAMP SEE NOTE 7 AS REQD
5 |GROUND BONDING CLAMP ACA (AFL) 1
6 |5/8" MACHINE BOLT W/NUT & LOCKNUT 2

1)

OPGW

COPPER CLAD GROUND
" CABLE BONDED TO POLE
" 1 GROUND, SEE NOTE 6
‘ o
TYPICAL ALL-DIELECTRIC OPGW FIBER GROOVE .
SELF-SUPPORTING (ADSS) \
FIBER OPTIC CABLE ] AN P SEE NOTE 9
ATTACHMENT POINT N7 A{ ! A GROUND
. | y/ | N /COPPER CLAD GROUND -50 DIA L CABLE GROOVE
N N N » CABLE BONDED TO POLE
N b > SEE NOTES 4 & 5 y GROUND, SEE NOTE 6
b A DETAIL A DETAIL B
TWO AERIAL SELF-SUPPORTING (ADSS) CABLE STORAGE BRACKET
FIBER OPTIC CABLES FIBER OPTIC CABLE
ATTACHMENT POINT
CLIP FIBER OPTIC FACTORY HOLES
CABLE EVERY 5 FEET SIZED FOR FIBER
OPTIC CABLE, SEE NOTE 4 /@
(
D) A\ /[ C
) ) ] 1 (
) | N—X
O [0]
Im N
SECTION A-A
) S
PT F P
ue CABLE OPENING END PLATE
2
n_(_')
5|Ye
'_
Tl TOWER FACE
oW / \
N E}a | \
=S TOWER LEGS
O
o=
w
N N
TYPICAL LATT T T

NOTES

REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
LENGTHS ARE MINIMUM.

PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO TOWER
USING 5/8'" HARDWARE. SPRAY GALVANOX IN NEW HOLE
TO PREVENT RUST.

FIBER CABLE COIL TO BE SECURED USING PANDUIT,
STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STEEL STRUCTURE.

SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP.

USE TWO BONDING CLAMPS AND RUN GROUND CABLE FROM
BONDING CLAMP TO STRUCTURE GROUND AS SHOWN IN
DETAIL B. IF BONDING CLAMP IS NOT SECURED TO THE
STRUCTURE THEN A DOWNLEAD CLAMP SHALL BE PLACED
WITHIN 1 FOOT ABOVE BONDING CLAMP.

DRILL HOLE AND SECURE GROUND BONDING CLAMP TO
STRUCTURE USING NUT AND LOCK WASHER. SPRAY
GALVANOX IN NEW HOLE TO PREVENT RUST.

E 9-29-16 GENERAL REVISIONS TO DRAWING, MATERIAL
A7-JAM AND NOTES.
D 1-14-11 REVISED NOTE 3.
A7-JSR
C 5-15-08 REMOVED NOTE 10.
A7-MK
B 3-17-09 ADDED STEEL CHANNEL STRUT OPTION.
A7-RC
A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
TED STATES DEPARTMENT OF ENER

UN o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE STEEL STRUCTURES
FIBER OPTIC CABLE MOUNTING

ELECTRICAL ENGINEERING MANAGER

2| AucusT 1, 2000 |
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CLIP FIBER OPTIC CABLE

EVERY 5 FEET.

WHEN OPGW

LAST CLIP PRIOR TO COILED (:>\\\\
LOOP SHALL BE BONDING

CLAMP, SEE NOTES 6 & 7

COILED FIBER

20'—Q"

DRIP LOOPS
SEE NOTES 4 & 5

|~ COPPER GLAD GROUND
CABLE BONDED TO POLE
| GROUND, SEE NOTE 6

SEE DETAILS A & B

OPTIC CABLES,
SEE NOTES 1 & 3

ITEM PART NUMBER
NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) |QUANTITIY
1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
2 |3-PIECE EXTERNAL COIL BRACKET CB-44-3AL ACA (AFL) 1
3 |CONCRETE OR STEEL POLE STRUCTURE
4 |STRUCTURE DOWNLEAD CLAMP SEE NOTE 7 ACA (AFL) AS REQD
5 |GROUND BONDING CLAMP ACA (AFL) 1
6 |5/8" MACHINE BOLT W/NUT, SQUARE WASHER & LOCKNUT 2
FACTORY HOLES
SIZED FOR FIBER
OPTIC CABLE, SEE NOTE 47\
NOTES
a— — 1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
) ¢ OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
A\ /[ COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
) )| 1 ( ¢ BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
) /] A\ C LENGTHS ARE MINIMUM.
2 -~ 2. PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO

PT

1)

M
"
‘ i
OPGW FIBER GROOVE
SEE NOTE g/g
GROUND
.50 DIA L CABLE GROOVE

DETAIL A

SECTION A-A

F

P

CABLE OPENING END PLATE

OPGW

COPPER CLAD GROUND
CABLE BONDED TO POLE
GROUND, SEE NOTE 6

DETAIL B

STRUCTURE USING 5/8'" HARDWARE. ON STEEL POLES,
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST. FOR
CONCRETE POLES USE CARE TO NOT CUT STEEL
STRANDING MEMBERS WHEN DRILLING POLE.

3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,
STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

4. FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

5. DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

6. THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STRUCTURE GROUND.

7. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP. BANDING CLAMP
CAN BE USED IN PLACE OF STANDARD CLAMP UPON
APPROVAL BY THE COR.

8. FOR CONCRETE POLES USE BANDING CLAMPS TO SECURE
FIBER OPTIC CABLE TO THE POLE. SEE DRAWING 41
1030.

9. ON TUBULAR STEEL STRUCTRES, DRILL AND TAP HOLE
FOR SECURING GROUND BONDING CLAMP TO STRUCTURE.
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST. ON
CONCRETE STRUCTURES USE BANDING CLAMP TO SECURE
GROUND BONDING CLAMP TO STRUCTURE.

E 9-29-16 GENERAL REVISIONS TO DRAWING, MATERIAL
A7-JAM AND NOTES.
D 1-14-11 REVISED MATERIAL LIST
A7-JSR
C 5-15-08 REVISED BONDING CLAMP & MATERIAL LIST
A7-MK
B 6-8-06 REVISED SPARE COIL QUANTITY, LOOP, AND
A7-RC ATTACHMENT TO STEEL POLE.
NITED STATES DEPARTMENT OF ENER

U o
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STEEL AND CONCRETE
POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

ELECTRICAL ENGINEERING MANAGER

[ 1028
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20'-0"

DRIP LOOPS
SEE NOTES 4 & 5

-

CLIP FIBER OPTIC

CABLE EVERY 5 FEET.
WHEN OPGW LAST CLIP
PRIOR TO COILED LOOP
SHALL BE BONDING CLAMP,
SEE NOTES 6 & 7

COILED FIBER
OPTIC CABLES,
SEE NOTES 1 & 3

ITEM PART NUMBER
NO. ITEM DESCRIPTION (OR EQUAL) MANUFACTURER (OR EQUAL) |QUANTITIY
1 |FIBER OPTIC SPLICE ENCLOSURE SBO1 ACA (AFL) 1
2 |3-PIECE EXTERNAL COIL BRACKET CB-44-3AL ACA (AFL) 1
3 |WooD POLE STRUCTURE 1
4 |DOWNLEAD CLAWP SEE NOTE 7 AS REQD
5 |GROUND BONDING CLAMP ACA (AFL) 1
6 |5/8" MACHINE BOLT W/NUT, SQUARE WASHER & LOCKNUT 2
FACTORY HOLES
SIZED FOR FIBER
OPTIC CABLE. SEE NOTE 4 /@
NOTES

(A T

A\ 3:
] |
//

COPPER CLAD GROUND
CABLE BONDED TO POLE
GROUND, SEE NOTE 6

SECTION A-A
PTICAL F P
CABLE OPENING END PLATE

OPGW

COPPER CLAD GROUND
CABLE BONDED TO POLE
GROUND, SEE NOTES 6 & 8

A

DETAIL A

REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO
STRUCTURE USING 5/8' HARDWARE.

FIBER CABLE COIL TO BE SECURED USING PANDUIT,
STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STRUCTURE GROUND.

SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE
DOWNLEAD CLAMP AND BONDING CLAMP.

USE LAG SCREW TO SECURE GROUND BONDING CLAMP TO
STRUCTURE .

9-29-16
A7—-JAM

GENERAL REVISIONS TO DRAWING, MATERIAL
AND NOTES.

1-14-11
A7-JSR

REVISED NOTE 1 AND NOTE 7. REVISED TABLE
NUMBERS AND ITEMS

5-15-09
A7-MK

REVISED BONDING CLAMP & MATERIAL LIST.

6-8-06
A7 — RC

oMM ®

REVISED SPARE COIL QUANTITY, LOOP, AND
ATTACHMENT TO WOOD POLE.

N
WESTERN AR
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TED STATES DEPARTMENT OF ENERGY
EA POWER ADMINISTRATION

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
FIBER OPTIC CABLE MOUNTING

pESIGNED STEVE ROCK

ELECTRICAL ENGINEERING MANAGER

Ca:| AugusT 1, 2000 | 41

[ 1029
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STANDARD CLAMP

|
|
‘ 3/8"#x3" LAG BOLT-
|
|

TANDA AMP WITH LA T

0.5"
CABLE ﬁ CABLE
BUSHING
BUSHING \ / /
\
LY
‘ =
| /
4.34"
TANDA AMP

AS REQUIRED

TOWER ANGLE\\

1/2-13NC x 1.62
BREAK-AWAY BOLT

TANDA AMP

TH A

ATTACH

AS REQUIRED |

|__AS REQUIRED

TOWER ANGLE\\

1/2-13NC x 1.62
BREAK-AWAY BOLT

TANDA AMP

A TA

TH A
FE_BOLT

ATTACH

STANDARD CLAMP

T

STANDARD CLAMP

T

TWO FIBER OPTIC CABLES

1/2"'4 BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

Nan'

OF OPGW)

CURVED WASHER
HUGHES OR EQUAL

BONDING CLIP
HUGHES 2727.5 OR EQUAL

NO. 2 AWG 30% CONDUCTIVITY,
COPPER CLAD GROUND WIRE

TANDA

AMP

TH TH T

3/8"#x3" LAG BOLT

i

Hj\[
ELASTOMER BUSHING

FIBER-OPTIC CABLE

3/8"#x3" LAG BOLT

DOWNLEAD CLAMP FOR WOOD POLE STRUCTURE

BONDING CLAMP ALCOA O BC XXX
XXX 1 OR EQUAL (XXX = DIAMETER

CABLE
BUSHING \\

i)

CABLE

BUSHING

O}

3.69"
4.34"

&
D—E

A AMP

SECURE BANDING CLAMP TO
STRUCTURE USING 1/2" STAINLESS STEEL BANDING

1

"
>
OPGW
COPPER CLAD
GROUND CABLE
J .50 DIA
E |952916 GENERAL REVISIONS. REMOVED STAINLESS STEEL
A7-JAM BAND FOR SECURING SPLICE ENCLOSURE.
D 471 ADDED STANDOFF BOLT OPTION.
A7-RC
C 551809 REVISED BAND NOTE AND ADDED BONDING CLAMP.
A7-MK
B |0-si-0s ADDED BONDING CLAMP FOR WOOD POLE STRUCTURE
A7-KKR DETAIL.
Alo7-is-0s REVISED TITLE BLOCK.
A7-RC
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

FIBER OPTIC CABLE MOUNTING
DOWNLEAD CLAMPS AND BANDS

ELECTRICAL ENGINEERING MANAGER

41 | 1030

‘| AucusT 01, 2000 |
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MATERIALS LIST

11-0"

ITEM OPGW ASSEMBLY QUANTITY
NO. [sa[pPB[PBY]SLsSP[sve]Tw] v ] TH [TLV]FDA]FDB

DESCRIPTION

1 SEE NOTE 9 GUIDE CLAMP

1 1 2 1 1 1 2 | 5% | 4% | ANCHOR SHACKLE, BNK

6"

©

1 1 1 1 1% | 2% [ Y=CLEVIS EYE 90°, BNK(SEE NOTE 13)

SEE NOTE 7

1 2 1 1 2 SUSPENSION CLAMP, BNK(SEE NOTE 13)

SEE NOTE 7
/

N
N

® e

CLEVIS EYE, BNK

-

Y=CLEVIS CLEVIS 90°, BNK

1 1 1 1 1 [ 2 |OPGW DEADEND, BNK

2
3
4
5 1 1 1 Y-CLEVIS EYE, BNK(SEE NOTE 13)
6
7
8
9

® Ro

1 1 1 1 | YOKE PLATE

10 1 1| 2% | 2% | CONNECTING LINK

SUSPENSION ASSEMBLY OPGW-SL " 1 COMPRESSION FITTING, EYE TYPE

FOR ATTACHMENT HOLE IN-LINE WITH OPGW 12 2% | 2% | OVAL EYE-OVAL EYE TURNBUCKLE (16")

—

LD

% QUANTITY DEPENDS UPON HARDWARE OPTION THAT WILL BE USED.

SEE NOTE 4
SUSPENSION ASSEMBLY OPGW-SA NOTES

OR SUPPORT BRACKET FOR ATTACHMENT TO POLE BAND FOR ATTACHMENT HOLE IN-LINE WITH OPGW 1. EE\K( éggﬁ%ﬁgg BOLT, NUT AND STAINLESS STEEL COTTER
2. SEE SPECIFICATIONS FOR STRENGTH RATING OF COUPLING
HARDWARE .
. ASSEMBLIES OPGW-PBY AND OPGW-SYL SHALL BE USED FOR
LINE ANGLES OF 30° TO 60°.

3

@ 4. LENGTH OF SUSPENSION CLAMP PLUS 3 INCHES MINIMUM.
5
6

Ol [ -®
L®

. OPGW REFERS TO THE OPTICAL GROUND WIRE.

. GROUNDING OF THE OPGW ATTACHMENT ASSEMBLIES SHALL
BE IN ACCORDANCE WITH THE MANUFACTURER'S
RECOMMENDATIONS.

7. CHAIN LINK FURNISHED AS PART OF THE STRUCTURE FOR
NEW CONSTRUCTION.
/! 8. THE SHACKLE TO Y—-CLEVIS CONNECTION IS REQUIRED TO
X PROVIDE 360° MOVEMENT.
v SEE NOTE 4 9. PREVENT THE OPGW FROM CLASHING WITH ALL POLES
AND TOWERS BY PROVIDING SUFFICIENT NUMBER OF
SUSPENSION ASSEMBLY OPGW-SP SUSPENSION ASSEMBLY OPGW-SYL GUIDE CLAMPS TO ATTACH THE LOOP TO THE STRUCTURE
FOR ATTACHMENT HOLE PERPENDICULAR TO OPGW FOR ATTACHMENT HOLE IN-LINE WITH OPGW OR BY LOOPING THE CABLE OVER THE TOP OR AROUND
THE SIDES OF POLES.
10.ANY PROPOSED CHANGE OF HARDWARE SHALL REQUIRE THE
CONTRACTOR TO RECEIVE APPROVAL FROM ENGINEERING
PRIOR TO THE CHANGE.
11.HARDWARE SHALL HAVE MINIMUM RATED STRENGTH OF
iar) 17,000 LBS.
12.ADD 9-INCH CONNECTING LINK FOR USE WITH DEAD-END
ASSSSSSSSY TEES.
13.SIZE WIDTH OF EYE ON Y-CLEVIS TO FIT BETWEEN EARS
-y OF SUSPENSION CLAMP.
14.USE OPGW-TV FOR GLUED LAMINATED WOOD TENSION
STRUCTURES WITH LINE ANGLES GREATER THAN 1°.

FOR ATTACHMENT TO STEEL ANGLE SUSPENSION ASSEMBLY OPGW-PB SUSPENSION ASSEMBLY OPGW-PBY ]
~®

(8)SEE DETAIL A

—_

1010
010
o109
1010
010
O10
010

(8) SEE DETAIL A

Dwe sReadyForFinaI\Scripts\41_1031f.dwg Last Saved By: Eva Lampman on 4/19/2011 9:30 AM

XN\
™ (see note 9 N
-, DETAIL A
1 TYPICAL BOLTED DEADEND W/
v BREAK AWAY BOLTS
TENSION ASSEMBLY OPGW-TW
FOR ATTACHMENT TO EXTENSION LINK, EACH WAY FLOATING DEADEND ASSEMBLIES
FOR ATTACHMENT HOLE IN-LINE WITH OPGW AND OGW

F A?ﬂl?ﬁ” ?gDE?}SXEBOFE BRACKET ASSEMBLY. ADDED NOTES
% ® E [s520-10 ADDED BNK TO ITEM 8.
S SEE DETAIL A _
5 SEE NOTE 12 (8) SEE DETAIL A (), SEE NOTE 12 ® }SEE DETAIL A D i;a;og REVISED FLOATING DEADEND AND NOTE 9.
; B 8 /¥  emaanas 7717@@,'3; . - c Z?zEgé ggé&sgg TURNBUCKLE FITTINGS, NOTE 7 AND ADDED
g — TR TS — = . e fi e EEE o E N == e C— - -
% ‘\Q = N / ‘\§ = B (751503 REVISED TITLE BLOCK ONLY.
} A7-RC
3 Al71-02 MINOR REVISIONS.
§ A79-JGW
(l UNITED STATES DEPARTMENT OF ENERGY
] WESTERN AREA POWER ADMINISTRATION
F: SMPC . CORPORATE_SERVICES OFFICE — LAKEWOOD, COLORADO
2 LI
: O e ores ) st ore o TRANSMISSION LINE STANDARDS
P% SEE NOTE 9
4 y y L OPTICAL GROUND WIRE ASSEMBLIES

TENSION ASSEMBLY OPGW-TV

g FOR VERTICAL ATTACHMENT HOLE TENSION ASSEMBLY OPGW-TH TEt‘OSRIVOE’R‘TIgsLSE#ABChMYENTOﬁg.vE'-OILV DESIONED JEFF WILD AoROVED _ROSS CLARK
£ (SEE NOTE 14) FOR HORIZONTAL ATTACHMENT HOLE RIICA ATTACMENTHOLEON oo ST B e GINEERTNG iAAGE
k=1
< A  MARCH 1, 2000 | 41 [ 1031
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DETAIL A

:ii%:%ii;\\\\\\\\\\\\\DETAIL 5

TYPE SP-1
OVERHUNG

r—1__—1__—1_-(///////DETAIL B

TYPE SP-2
UNDERHUNG

€ 8-11/16"x7/8"
SLOTTED HOLES
ON 5" B.C.

153

450

DETAIL A
BUS SUPPORT FITTING
END DETAILS

SUSPENSION BOLTED
ALUMINUM JUMPER
LOOP CLAMP

DROP TONGUE
END FITTING

1—g"

TYPE SP-3
DOUBLE CONDUCTOR,
SINGLE POST INSULATOR

MATERIAL LIST

DESCRIPTION

STATION POST INSULATOR, COMPOSITE, FLANGE END FITTING
(BOTH ENDS)

2 HORIZONTAL BUS SUPPORT FITTING (ANDERSON ACS OR EQUAL)
3 YOKE/CLAMP ASSEMBLY

ITEM
NO.

SUSPENSION BOLTED
ALUMINUM JUMPER
LOOP CLAMP

NOTE

1. SEE SPECIFICATION FOR INSULATOR ELECTRICAL AND
MECHANICAL RATINGS.

2. WHERE TWO CONDUCTOR SPACERS ARE REQUIRED, THEY
SHALL BE INSTALLED HALF-WAY BETWEEN THE JUMPER
PADS AND THE JUMPER INSULATOR ASSEMBLY.

€ 5/8"-11 UFS-2B
TAP, 4 HOLES AT 90°
ON 5" B.C. TAPPED
THRU (BOTH ENDS)

DETAIL B
INSULATOR FLANGE
DRILLING DETAILS

. s 3 ]

SPACER
TWO BUNDLE CONDUCTOR

C o216 DELETED REFERENCE TO POLYMER FIBERGLASS.
A7-RC
B/ 5909 ADDED NEW ASSEMBLY AND SPACER

A7-MK
Al|7515-03 REVISED TITLE BLOCK ONLY.

A7-RC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STATION POST
JUMPER INSULATOR ASSEMBLIES

ELECTRICAL ENGINEERING MANAGER

41 | 1033

‘]  APRIL 15, 2003 |

RFF(S):




IMAGES:

Oct 18, 2016- 6:35am
S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41

Plotted By:denton

Debra on 10/18/2016 6:35 AM

1035.dwg Last Saved By: Denton,

89

SEE DETAILS C & D —

CLIP FIBER OPTIC CABLE

20'-0"

: - EVERY 5 FEET. WHEN OPGW
ap) LAST CLIP PRIOR TO COILED A
(:)///// - LOOP SHALL BE BONDING CLAMP,
SEE NOTES 6 & 8 @
COILED FIBER OPTIC
CABLE(S), SEE NOTES 1 & 3 O—
COMPLETED SPLICE
~ \ FIBER OPTIC ENCLOSURE BEFORE
| | \ SPLICE ENCLOSURE COILING THE NOTE 7
Lo AN SERVICE LOOP ONTO
_ S \ COIL BRACKET ()
‘ W ‘ ' DETAIL A
| | | (N i 1] -
\2 >
\ .
\ -
A3 A _
\\ |
S~ /
~§3’°~G‘W &/
— o — -
B ) - ®
DRIP LOOPS, 7 CoIL ~J20c -’ |
SEZ NOTES 4 & 5 STORAGE . -
BRACKET FODC IN 1" WATERPROOF
|' 5 FLEXIBLE METAL CONDUIT
C
(:)/////// “SERVICE LOOP"
>
_I
ONy i
DETAIL A
Ho]
@/ ®) UNDERGROUND
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9 COPPER CLAD GROUND
i CABLE BONDED TO POLE
O \ GROUND, SEE NOTE 6
OPGW FIBER GROOVE
SEE NOTE g/g
RSN R GROUND

o .50 DIA L
4

o DETAIL C

CABLE GROOVE

DETAIL D

ATTACH STANDOFF
BRACKET TO WOOD

POLE WITH STANDARD
5/8" GALVANIZED BOLT

NOTE:

SECURE CONDUIT
WITH STANDARD
3/8" U-BOLT

DETAIL A
WOOD POLE

NOTE:

SECURE CONDUIT
WITH STANDARD
3/8" U-BOLT

DETAIL A
STEEL POLE

~3n

DETAIL B

GUIDELINES FOR THE INSTALLATION OF THE
UNDERGROUND LOCATING BOX

INSTALL 3'-0" OF 1/2'" PVC CONDUIT UP THE BASE
OF THE POLE TO 12" (1'-0") ABOVE THE GROUND
LINE. ATTACH PVC CONDUIT TO THE POLE WITH 1/2"
EMT STRAP.

1.2 ATTACH WEATHERPROOF PVC ELECTRICAL BOX TO TOP
OF CONDUIT WITH PVC CONNECTOR AND TO THE POLE
NEXT TO THE RISER.

PLACE TRACER WIRE IN 1/2" PVC CONDUIT AND
ELECTRICAL BOX.

BOND TRACER WIRE TO TONEABLE DUCT TRACER WIRE.
PROTECT CONNECTION FROM MOISTURE USING
HEAT-SHRINK.

STRIP THE END OF THE TRACER WIRE BACK ONE INCH
(1'"), AND COVER W/WIRE NUT.

COIL THE TRACER WIRE IN THE ELECTRICAL BOX.
PLACE WATERPROOF COVER ON ELECTRICAL BOX.
LABEL THE COVER.

1.1

-
>

A
N> O

3/4" STAINLESS
STEEL BANDING

gt

MATERTAL LIST

oM ITEM DESCRIPTION QAUNTITY
1 WOOD, STEEL OR CONCRETE POLE STRUCTURE
2 |STRUCTURE DOWNLEAD CLAMP (5'-0'"" SPACING) AS REQD
3 |FODC IN WATERPROOF METALLIC CONDUIT
4 |AERIAL FIBER CABLE
5 |RIGID CONDUIT RISER, 10'-0" 1 EA
6 |90° SWEEP-RIGID 1 EA
7 |TRANSITION COUPLER 2 EA
8 |6'" STANDOFF BRACKET 2 EA
9 |3/8" U-BOLT w/ 2 LOCKWASHERS & 2 NUTS 2 EA
10 [WATER TIGHT ADAPTER AND REDUCER AS REQD
11 |WEATHERPROOF PVC ELECTRICAL UTILITY BOX 1 EA
12 |WEATHERPROOF PVC BLANK ELECTRICAL BOXCOVER 1 EA
13 (1/2" PVC CONDUIT 3 LF
14 |1/2" - PVC CONNECTOR 1 EA
15 |14ga THAN WIRE o
16 |TONEABLE HDPE CONDUIT
17 |PANDUIT STAINLESS STEEL TIES 6 EA
18 |FIBER OPTIC SPLICE ENCLOSURE (AFL-SBO1) 1 EA
NOTES
1. REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING
OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE
COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED
BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.
LENGTHS ARE MINIMUM.
2. PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO

STRUCTURE USING 5/8'" HARDWARE. ON STEEL POLES,
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST. FOR
CONCRETE POLES USE CARE TO NOT CUT STEEL
STRANDING MEMBERS WHEN DRILLING POLE.

3. FIBER CABLE COIL TO BE SECURED USING PANDUIT,

STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR
EQUIVALENT. COIL TO BE SECURED WHERE CABLE
ENTERS AND EXITS COIL.

FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE
SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM
ENTRANCE. UNUSED ENTRANCE HOLES SHALL BE SEALED
WATERTIGHT.

DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED
MANUFACTURER'S SPECIFICATION.

THE OPGW SHALL BE SECURELY BONDED TO THE GROUND
CLAMP AND THE GROUND CLAMP SECURELY BONDED TO
THE STRUCTURE GROUND.

WATERPROOF ADAPTOR AND REDUCER CONNECTOR ARE
REQUIRED TO CONNECT THE 2 INCH RIGID CONDUIT TO
THE 1 INCH FLEXIBLE WATERPROOF METALLIC CONDUIT.

8. SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE

10. ORIENTATE 90°

DOWNLEAD CLAMP AND BONDING CLAMP. BANDING CLAMP
CAN BE USED IN PLACE OF STANDARD CLAMP UPON
APPROVAL BY THE COR.

ON WOOD POLES, USE LAG SCREW TO SECURE GROUND
BONDING CLAMP TO STRUCTURE. ON TUBULAR
STRUCTURES, DRILL AND TAP HOLE FOR SECURING
GROUND BONDING CLAMP TO STRUCTURE. ON LATTICE
STRUCTURES, DRILL HOLE AND SECURE GROUND BONDING
CLAMP TO STRUCTURE USING NUT AND LOCK WASHER.
SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST.
RIGID SWEEP TO MATE WITH THE
TONEABLE DUCT.

THIS APPLICATION IS FOR USE ONLY
OUT ON THE LINE, AND IS NOT TO BE
USED FOR TAKING UNDERGROUND FIBER
INTO A SUBSTATION

REFERENCE DRAWINGS

TRANSMISSION LINE STANDARDS STEEL AND
CONCRETE POLE STRUCTURES FIBER

OPTIC CABLE MOUNTING _ _ _ _ _ — 41 1028
TRANSMISSION LINE STANDARDS WOOD POLE
STRUCTURES FIBER OPTIC MOUNTING . _ _ _ _ _ _ 41 1029

TRANSMISSION LINE STANDARDS FIBER
OPTIC CABLE MOUNTING DOWNLEAD
CLAMPS AND BANDS — — — 41 1030

UNITED STATES DEPARTMENT OF ENER

o
WESTERN AREA POWER ADMINISTRATION
HEADQUARTERS — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

FIBER OPTIC CABLE
OVERHEAD TO UNDERGROUND TRANSITION

ELECTRICAL ENGINEERING MANAGER

41 | 1035

;| OCTOBER 18, 2016

RFF(S):



AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
2'-0"

AutoCAD SHX Text
3'-6"

AutoCAD SHX Text
3'-6"

AutoCAD SHX Text
3'-6"

AutoCAD SHX Text
SECTION A-A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
DETAIL B

AutoCAD SHX Text
OPGW

AutoCAD SHX Text
FODC

AutoCAD SHX Text
"SERVICE LOOP"

AutoCAD SHX Text
NOTE 7

AutoCAD SHX Text
NOTE:  SECURE CONDUIT  WITH STANDARD  3/8" U-BOLT

AutoCAD SHX Text
DETAIL A

AutoCAD SHX Text
WOOD POLE

AutoCAD SHX Text
DETAIL A

AutoCAD SHX Text
STEEL POLE

AutoCAD SHX Text
NOTE:  SECURE CONDUIT  WITH STANDARD  3/8" U-BOLT

AutoCAD SHX Text
DETAIL D

AutoCAD SHX Text
ELECTRICAL ENGINEERING MANAGER

AutoCAD SHX Text
WESTERN AREA POWER ADMINISTRATION

AutoCAD SHX Text
UNITED STATES DEPARTMENT OF ENERGY

AutoCAD SHX Text
C

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
APPROVED

AutoCAD SHX Text
DESIGNED

AutoCAD SHX Text
MATERIAL LIST

AutoCAD SHX Text
ITEM NO.

AutoCAD SHX Text
ITEM DESCRIPTION

AutoCAD SHX Text
QAUNTITY 

AutoCAD SHX Text
1

AutoCAD SHX Text
WOOD, STEEL OR CONCRETE POLE STRUCTURE

AutoCAD SHX Text
2

AutoCAD SHX Text
STRUCTURE DOWNLEAD CLAMP (5'-0" SPACING)

AutoCAD SHX Text
AS REQD

AutoCAD SHX Text
3

AutoCAD SHX Text
FODC IN WATERPROOF METALLIC CONDUIT

AutoCAD SHX Text
4

AutoCAD SHX Text
AERIAL FIBER CABLE

AutoCAD SHX Text
5

AutoCAD SHX Text
RIGID CONDUIT RISER, 10'-0"

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
6

AutoCAD SHX Text
90g SWEEP-RIGID

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
7

AutoCAD SHX Text
TRANSITION COUPLER

AutoCAD SHX Text
2

AutoCAD SHX Text
EA

AutoCAD SHX Text
8

AutoCAD SHX Text
6" STANDOFF BRACKET

AutoCAD SHX Text
2

AutoCAD SHX Text
EA

AutoCAD SHX Text
9

AutoCAD SHX Text
3/8" U-BOLT w/ 2 LOCKWASHERS & 2 NUTS

AutoCAD SHX Text
2

AutoCAD SHX Text
EA

AutoCAD SHX Text
10

AutoCAD SHX Text
WATER TIGHT ADAPTER AND REDUCER

AutoCAD SHX Text
AS REQD

AutoCAD SHX Text
11

AutoCAD SHX Text
WEATHERPROOF PVC ELECTRICAL UTILITY BOX

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
12

AutoCAD SHX Text
WEATHERPROOF PVC BLANK ELECTRICAL BOXCOVER

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
13

AutoCAD SHX Text
1/2" PVC CONDUIT

AutoCAD SHX Text
3

AutoCAD SHX Text
LF

AutoCAD SHX Text
14

AutoCAD SHX Text
1/2" - PVC CONNECTOR

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
15

AutoCAD SHX Text
14ga THHN WIRE

AutoCAD SHX Text
LF

AutoCAD SHX Text
16

AutoCAD SHX Text
TONEABLE HDPE CONDUIT

AutoCAD SHX Text
17

AutoCAD SHX Text
PANDUIT STAINLESS STEEL TIES

AutoCAD SHX Text
6

AutoCAD SHX Text
EA

AutoCAD SHX Text
18

AutoCAD SHX Text
FIBER OPTIC SPLICE ENCLOSURE (AFL-SB01)

AutoCAD SHX Text
1

AutoCAD SHX Text
EA

AutoCAD SHX Text
INSTALL 3'-0" OF 1/2" PVC CONDUIT UP THE BASE OF THE POLE TO 12" (1'-0") ABOVE THE GROUND LINE.  ATTACH PVC CONDUIT TO THE POLE WITH 1/2" EMT STRAP. ATTACH WEATHERPROOF PVC ELECTRICAL BOX TO TOP OF CONDUIT WITH PVC CONNECTOR AND TO THE POLE NEXT TO THE RISER.   PLACE TRACER WIRE IN 1/2" PVC CONDUIT AND ELECTRICAL BOX. BOND TRACER WIRE TO TONEABLE DUCT TRACER WIRE.  PROTECT CONNECTION FROM MOISTURE USING HEAT-SHRINK. STRIP THE END OF THE TRACER WIRE BACK ONE INCH (1"), AND COVER W/WIRE NUT. COIL THE TRACER WIRE IN THE ELECTRICAL BOX.  PLACE WATERPROOF COVER ON ELECTRICAL BOX.  LABEL THE COVER.

AutoCAD SHX Text
GUIDELINES FOR THE INSTALLATION OF THE UNDERGROUND LOCATING BOX

AutoCAD SHX Text
REFERENCE DRAWINGS

AutoCAD SHX Text
TRANSMISSION LINE STANDARDS STEEL AND

AutoCAD SHX Text
  CONCRETE POLE STRUCTURES FIBER

AutoCAD SHX Text
  OPTIC CABLE MOUNTING

AutoCAD SHX Text
41 1028 

AutoCAD SHX Text
TRANSMISSION LINE STANDARDS WOOD POLE

AutoCAD SHX Text
  STRUCTURES FIBER OPTIC MOUNTING

AutoCAD SHX Text
41 1029 

AutoCAD SHX Text
TRANSMISSION LINE STANDARDS FIBER

AutoCAD SHX Text
  OPTIC CABLE MOUNTING DOWNLEAD

AutoCAD SHX Text
  CLAMPS AND BANDS

AutoCAD SHX Text
41 1030 

AutoCAD SHX Text
TRANSMISSION LINE STANDARDS

AutoCAD SHX Text
FIBER OPTIC CABLE

AutoCAD SHX Text
OVERHEAD TO UNDERGROUND TRANSITION

AutoCAD SHX Text
JEFFREY A. MILLER, P.E.

AutoCAD SHX Text
STEVEN ROCK

AutoCAD SHX Text
41

AutoCAD SHX Text
1035

AutoCAD SHX Text
HEADQUARTERS - LAKEWOOD, COLORADO

AutoCAD SHX Text
S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41_1035.dwg Last Saved By: Denton, Debra on 10/18/2016 6:35 AM Last Saved By: Denton, Debra on 10/18/2016 6:35 AMDenton, Debra on 10/18/2016 6:35 AM on 10/18/2016 6:35 AM10/18/2016 6:35 AM

AutoCAD SHX Text
1.1

AutoCAD SHX Text
1.2

AutoCAD SHX Text
1.3

AutoCAD SHX Text
1.4

AutoCAD SHX Text
1.5

AutoCAD SHX Text
1.6

AutoCAD SHX Text
1.7

AutoCAD SHX Text
1.8

AutoCAD SHX Text
DETAIL C

AutoCAD SHX Text
OPGW FIBER GROOVE 

AutoCAD SHX Text
NOTES

AutoCAD SHX Text
1.	REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING REMOVE 25 FEET OF CABLE DAMAGED DURING STRINGING OPERATIONS. THE AMOUNT OF SPARE CABLE TO BE COILED IS 60 FEET OF EACH CABLE, OR AS DIRECTED BY THE COR DUE TO ACCESS FOR THE SPLICE VAN.  LENGTHS ARE MINIMUM. 2.	PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO PERMANENTLY ATTACH EXTERNAL COIL BRACKET TO STRUCTURE USING 5/8" HARDWARE.  ON STEEL POLES, SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST.  FOR CONCRETE POLES USE CARE TO NOT CUT STEEL STRANDING MEMBERS WHEN DRILLING POLE. 3.	FIBER CABLE COIL TO BE SECURED USING PANDUIT, FIBER CABLE COIL TO BE SECURED USING PANDUIT, STAINLESS STEEL, MLT-H SERIES CABLE TIES, OR EQUIVALENT.  COIL TO BE SECURED WHERE CABLE ENTERS AND EXITS COIL.  4.	FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE FIBER OPTIC CABLE SHALL ENTER THE BOTTOM OF THE SPLICE ENCLOSURE WITH DRIP LOOPS AT THE BOTTOM ENTRANCE.  UNUSED ENTRANCE HOLES SHALL BE SEALED WATERTIGHT.  5.	DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED DRIP LOOP MINIMUM BEND RADIUS SHALL NOT EXCEED MANUFACTURER'S SPECIFICATION. 6.	THE OPGW SHALL BE SECURELY BONDED TO THE GROUND THE OPGW SHALL BE SECURELY BONDED TO THE GROUND CLAMP AND THE GROUND CLAMP SECURELY BONDED TO  THE STRUCTURE GROUND.  7.	WATERPROOF ADAPTOR AND REDUCER CONNECTOR ARE WATERPROOF ADAPTOR AND REDUCER CONNECTOR ARE REQUIRED TO CONNECT THE 2 INCH RIGID CONDUIT TO THE 1 INCH FLEXIBLE WATERPROOF METALLIC CONDUIT. 8.	SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE SEE DRAWING 41 1030 FOR FIBER OPTIC CABLE DOWNLEAD CLAMP AND BONDING CLAMP.  BANDING CLAMP CAN BE USED IN PLACE OF STANDARD CLAMP UPON APPROVAL BY THE COR. 9.	ON WOOD POLES, USE LAG SCREW TO SECURE GROUND ON WOOD POLES, USE LAG SCREW TO SECURE GROUND BONDING CLAMP TO STRUCTURE.  ON TUBULAR STRUCTURES, DRILL AND TAP HOLE FOR SECURING GROUND BONDING CLAMP TO STRUCTURE.  ON LATTICE STRUCTURES, DRILL HOLE AND SECURE GROUND BONDING CLAMP TO STRUCTURE USING NUT AND LOCK WASHER.  SPRAY GALVANOX IN NEW HOLE TO PREVENT RUST. 10.	ORIENTATE 90g RIGID SWEEP TO MATE WITH THE ORIENTATE 90g RIGID SWEEP TO MATE WITH THE TONEABLE DUCT.

AutoCAD SHX Text
THIS APPLICATION IS FOR USE ONLY OUT ON THE LINE, AND IS NOT TO BE USED FOR TAKING UNDERGROUND FIBER INTO A SUBSTATION

AutoCAD SHX Text
OCTOBER 18, 2016


Aug 09, 2016- 9:03am Plotted By: denton S:\projects\Misc\StandardDrawings\Drawings\DesignDrawings\xDwgsReadyForFinal\Scripts\41_2001d.dwg Last Saved By: denton IMAGES:

20

5/8% OR 3/4¢ BOLT

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

CONNECTION BOLT
ASTM A394 TYPE 1

5/8% OR 3/4¢ STEP BOLT

o

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

\\\\*FALL PROTECTION ANCHORAGE PLATE

SEE DRAWING 41 2071

5 5/8"

2 38"

6 5/8" WHERE REQUIRED FOR INTERFERENCE

5/82 OR 3/4¢ STEP BOLT

o

ASTM A394 TYPE 0

HEAVY HEX NUT

M—F LOCKNUT OR PALNUT
SEE NOTE 2

2 3/8"

N
ASTM A325 TYPE 1 (ALTERNATE) L\\
y
FALL PROTECTION
ATTACHMENT
5 5/8"
"6 5/8" WHERE REQUIRED FOR INTERFERENCE
FORGED TYPE (ALTERNATE)
STEP BOLT
BOLT LENGTHS REQUIRED FOR VARIOUS GRIPS
L FOR 3/4¢ BOLTS 112" 1 374" 2" 2 174" 2" 172" 2 374"
GRIP 174" | 5716" | 378" | 7/16" | 1/2" | 9/16" | 5/8" |11/16" | 3/4" |13/16" | 7/8" | 15/16"| 1" |1 1/16"|1 1/8" |1 3/16"|1 1/4" |1 5/16'"|1 3/8" |1 7/16"
L FOR 5/82 BOLTS 1 172" 1.374" 2" 2 174" 2" 12"
L FOR 3742 BOLTS 2 374" 3" 3 174" 3 172" 3 374"
GRIP 1.1/2" |1 9716" (1 578" [t 11/16"[1 3/4" [t 13/16"(1 7/8" [t 15/16"| 2" |2 1/16"(2 1/8" (2 3/16"|2 1/4" [2 5/16"(2 3/8" 2 7/16" 2" 1/2"
L FOR 5/84 BOLTS 2 374" 3" 3 174" 3 172" 3 374"

NOTES

1. GRIP INCLUDES FILLS AND WASHERS WHEN USED.
2. SELF-LOCKING HEAVY HEX NUTS (ANCO STYLE OR

EQUAL) MAY BE USED IN LIEU OF HEAVY HEX NUT

AND LOCKNUT.

D 8-9-16 REVISED CONNECTION BOLT, STEP BOLT, AND BOLT
A7-CN LENGTH TABLE
(: 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH
B 7-13-99 REDRAWN .
A3-DH

SUPERSEDES DWG NO. 40-D-5672

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
TOWER BOLTS

CIVIL ENGINEERING MANAGER

| APRIL 10, 1979 |

41
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TYPICAL LINE CLEARANCE EXCAVATION
LOCATIONS AND DIMENSIONS OF CUT TO BE AS DIRECTED

TYPICAL FOOTING COVER EMBANKMENT
COMPACTED BACKFILL FOOTING PAD COVER (NOT TO BE USED ON GROUND
SLOPE STEEPER THAN 3 TO 1)

ORIGINAL GROUND
SURFACE

,, ! PAY LINE AND
./REQUIRED MINIMUM
EXCAVATION

EXCAVATE TO BOTTOM OF
UNSATISFACTORY MATERIAL
OR 5 FEET MAXIMUM

SELECTED J
COMPACTED BACKFILL

SPECIAL EXCAVATIOEI;I3 #I&IPF(%%};{TPACT ED BACKFILL
FOR USE AS DIRECTED WHERE UNSATISFACTORY MATERIALS,
WHICH DO NOT MEET THE REQUIRED BEARING CLASSIFICATION
FOR FOUNDATION MATERIALS, ARE ENCOUNTERED AT THE 4
BOTTOM OF NORMAL EXCAVATION B

DITCH TO DRAIN—/

4" THICKNESS ON

FAIRLY LEVEL AREAS SRATNECANG REARS S

DRAINS AND HEAVY
WASH AREAS

D i;%;iz CORRECTED SPELLING ERRORS.
ICAL SECTION SECTION B-B c Z;wggoz REVISED TITLE BLOCK ONLY.
OF FOR USE AS DIEE%‘?IQN%ME%EI&L'L?O%?%G IS REQUIRED B X;gigg e
CRAVEL Bl e Sl o diftcrio o o1 1o MGT RELWIRED WERE GROAD SLOFE 1540.0 VESTERN AREA. FOVER AOMTMESTRAT 10N
AREA TO BE AS DIRECTED CORPORATE SERVICES OFFICE — GOLDEN, COLORADO

TRANSMISSION LINE STANDARDS
SPECIAL EARTHWORK

CIVIL ENGINEERING MANAGER

G| JANUARY 29, 1982 | 41 [ 2017




Mar 23, 2006~ 11:00am Plotted By: Seela S:\Engineering\Standard Drawings\41\41_20340.dwg Lost Saved By: Cox IMAGES:

92

e B e B
| |
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30" * 20' 0" = *
(FUTURE) - (FUTURE) [ =
SECTION A-A
GROUNDING CONNECTION
310"
(TYP)- I B
— 4 ~ ~.
/// \\ A
77777 | -
AR
5 © .9 g
® / \ ®
/ A \
/ \
RIGHT—OF —WAY / \
CENTERLINE / \
\ | o |
[ - - | - - - )
\ |
\ /
\
\ /
\ /
\ -~ /
. &N )
—_—— e — — — — LATTICE STEEL TOWER ——— — — — — —
N - FOUNDATION %
Z:) ~ = - (:5 g
~ —
20'-0" . S Iy

PLAN VIEW
TOWER CONNECTION DETAIL
(FUTURE)

NOTE 6

BILL OF MATERIAL
T S DESCRIPTION
1 4 | 4/0 COPPER WIRE, LENGTH AS REQUIRED
2 4 | CABLE TO BAR GROUND CONNECTOR SIMILAR TO BURNDY TYPE GB
3 4 | CABLE TO ROD GROUND CONNECTOR SIMILAR TO BURNDY TYPE GAR
4 4 | COPPER CLAD STEEL WIRE NO. 4/0 AWG, 30% CONDUCTIVITY, LENGTH AS REQUIRED
5 4 | NEMA 2 HOLE PAD (NOTE 6)
6 8 | BOLT, 1/2 IN GALVANIZED WITH NUT & LOCK WASHER. LENGTH AS REQUIRED
7 4 | CABLE TO GROUND ROD CONNECTOR (NOTE 4)
8 4 | 5/8" x 10'=0" GROUND RODS

WELD SECOND TIE
TO ALL VERTICAL BARS

STUB ANGLE

REBAR AND SECOND TIE

WELDING PLAN
(LONGITUDINAL REINFORCEMENT NOT SHOWN)

% V'

|

|

|

|

|

|

| —
R ] 18
. :
o)

DETAIL A

2-4#5 WELD TO STUB ANGLE

NOTES

1. GROUND THE TOWER TO THE REBAR IN THE FOUNDATION.
IF THE DESIRED RESISTIVITY IS NOT ACHIEVED,
INSTALL THE RING WITH GROUND RODS. EXTEND GROUND
WIRES WITH GROUND RODS EVERY 20 FEET AS REQUIRED
TO ACHIEVE DESIRED RESISTIVITY AS DIRECTED BY THE

COR.

2. CONNECT EACH STUB ANGLE TO REBAR BY WELDING OR
WITH PAD, WIRE, AND CONNECTOR. ADDITIONAL PADS,
WIRE, AND CONNECTORS MAY BE REQUIRED TO ACHIEVE
DESIRED RESISTIVITY.

3. DRIVE GROUND RODS TO ACHIEVE DESIRED RESISTIVITY
AS DIRECTED BY THE COR. IF ROCK IS
ENCOUNTERED BEFORE ACHIEVING DEPTH OF THE GROUND
ROD, MUST DRILL A MIN 3 IN. HOLE TO DEPTH AND FILL
WITH "GEM' PLACING GROUND ROD IN CENTER OF HOLE.

4. GROUND ROD CONNECTIONS SHALL BE CADWELD,
THERMOWELD, TECTOWELD OR EQUIVALENT PROCESS.

5. ALWAYS MAINTAIN A MIN BEND RADIUS OF 8 INCHES FOR
ALL GROUND WIRES AND CONNECTIONS.

6. THE TWO 9/16" HOLES FOR THE ATTACHMENT MUST BE ON
THE CENTER OF THE EXISTING LEG. SPRAY OVER DRILLED
HOLES WITH ZINC PAINT.

7. EXTERNAL PIGTAILS SHALL NOT BE EMBEDDED IN THE
CONCRETE.

A 10-10-03 REVISED TO SHOW PRIMARY STRUCTURE GROUNDING
A7-RC INSIDE FOUNDATION

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE STEEL TOWERS
STRUCTURE GROUNDING

ELECTRICAL ENGINEERING MANAGER

| ouLy 15, 2003 | 41
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o~
NOTE:
% GRADES UP TO 15% MAY BE USED FOR
SHORT DISTANCES NOT TO EXCEED
200'-0"" IN LENGTH WHEN APPROVED.
WIDTH

ACCESS ROADS

SURFACING IF USED

CURVES

LA, SLOPE 10% MAX, ‘
— &g gegees LG geaes <.
NS AN N R
NOTE: R NS4
SLOPE GRADE 8% MAX ON
SWITCHBACKS WHEN APPROVED.
SECTION A-A
EXISTING GROUND
10'—=0" MINIMUM
12'-0" MAXIMUM
N
1 1/2
o _MAX
1
~ MAX
I
|
WFﬁEﬁE2> SURFACING IF USED
~
LYY ¢ 58598
2qd0n00 0n90n0
X NS
NOTE: 1)
CUT SLOPE IN ROCK 3/4:1
OR STEEPER WHEN DIRECTED.
SECTION B-B
SURFACING IF USED
‘ (ETAN
1, N S XK
< |wax I
1172 EXISTING GROUND
M =

SECTION C-C

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

SUPERSEDES DWG NO. 43 2212

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

ACCESS ROADS
GENERAL REQUIREMENTS
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STRUCTURE MATERTAL

QUANTITY
PART 115KV DESCRIPTION DWG NO.
NO. [wiTh 41
,,,,, = ————— ,77774@/77774 oGy | W0 ocw
‘ Il 1 4 4 [poLE
M 482 | Ve | 19.87| 8 8  |BOLT, MACHINE 7/8"x14"
} | } } } } } } 22.03] 2 2 [X-BRACES, COMPLETE WITH FITTINGS, (3 1/8"x 4 3/8'") | 6029
‘ } | T 8?/ T (1 27.15| 2 2 |CLAMP, BELCHER, 15/16" HOLE SPACING, 1/2" J-BOLT
i D i L | i 27.28| 2 2 |CLAMP, COPPER ALLOY FOR GROUND ROD
[ I HIBI L i} mé 3181] 16 16 |CONNECTOR, SHEAR PLATE, 4" DIAMETER FOR 7/8" BOLT
_ N =] : (WOOD TO METAL)
C_BRAGE X 64.24| 8 8  |LOCKNUT, FOR 7/8" BOLT
S S A égé <J @13 S/ 788 75.51 2 2 |GROUND ROD, COPPERWELD 3/4"x10'
A 82.15| 40 FT.| 40 FT. [4/0 AWG 19 STRAND COPPER CABLE
12'-0" _% DETAIL OF OVERHEAD GROUND WIRE ATTACHMENT 84.10 1 1 |AIR-BREAK SWITCH, COMPLETE WITH MOUNTING BOLTS
6'-0" 6'-0" 84.15 1 1 BASE, SWITCH 6092
115KV——DOUBLE STRING— 91.14| 8 8  [LOCK WASHER, SPRING, FOR 7/8" BOLT
| 9 DISCS/STRING A 2 2 |SWITCH OPERATING PLATFORM, DETAIL "A" 31 1075
?# ﬁi _ # | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
“ ; o-al-o '\l-. INSULATOR MATERIAL
_ PART [SINGLE| DOUBLE= DWG
/ \ 1 NO. |STRING| STRING DESCRIPTION NO. 41
1,7 I ‘ - 27dR70 6 CLAMP, STRAIN WITH CLEVIS FITTING FOR CONDUCTOR
‘ f (,_a‘ Ly “ L5 &R 35.10 DEAD END, COMPRESSION TYPE
Y o I 2%.R71 . CLAMP, STRAIN WITH SOCKET FITTING FOR CONDUCTOR | 1002
: ~ 57 71 L _ 35 11 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING [ 1002
ME N . @ =
-7 N 2889 R 220 ° 54-DISCS T SINGLE STRING, DEAD END =
= = INSULATOR, ASSEMBLY .
DOUBLE INSULATOR STRING 51.65 | 6 o iiss]s 3/4 SPACING - [+ DOUBLE STRING, DEAD B0 | 102
s T 98.57 6 DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
g3
E WINIMUM REQUIRED POLE OVERHEAD GROUND WIRE MATERIAL
115KV—SINGLE Y TN " PART NO. [QUANTITY DESCRIPTION DWG NO. 41
_ CIRCUMFERENCE, 35
STRING—9 DISCS/STRING ™ o ~ 938939 o1 o, POLE ToP 6035
s | &y A A , Y
/‘, FYANE T S OR 9.40 6036, 6037
I A " CLAMP, SUSPENSION WITH 2 1/4" LINK FOR OVERHEAD
15/16"% HOLES — 5IN 7 L 250 2% |cRouNd Wik
|_}— CONTROLS MAY BE \J - 29.40 2 CLIP, GROUND, WITH 3/8"x1 1/2" CARRIAGE BOLT 6033,
LOCATED AS SHOWN ‘ - = : AND M.F. LOCKNUT 6036, 6037
OR IN POSITION e B m
RECOMMENDED BY \T/ ] 64.20 2 LOCKNUT FOR 3/8" BOLT
MANUFACTURER N 75.42 | 2 SETS |ROD, ARMOR, PREFORMED, FOR 3/8" STEEL STRAND
OF SWITCH 77.27 2 LAG SCREW, 1/2"x4", FETTER DRIVE THREAD
R AR WA 79.10 2 |SHACKLE FOR POLE TOP BAND 6036, 6037
DETAIL OF SHORT POLE
4*—1 REFERENCE DRAWINGS
| R e —— 1
I | — STRUCTURE o) STEEL DETAILS_ _ _ _ _ _ _ __ _ " _ " _"_"7"7"41 6092
LA GROUND WIRES —_|
I
I ™ NOTES
,‘,‘ s 1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
t q STRAIN BAND.
1 SWITCH MANUFACTURER © 2. A ANCHOR TYPE SHACKLE AND 2 1/4" LINK NOT REQUIRED
1 TO FURNISH GROUND - WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
LUGS FOR 4/0 AWG 3. #USE ONLY WHEN SPECIFIED.
COPPER CABLE WWAMWWY/ 4. ¢ FOR SWITCH WITH HANDLE OPERATED MECHANISM SEE
MAMY DETAIL E, DWG. 31 1075 FOR GROUNDING.
15/16"8 HOLES i MINIMUM REQUIRED POLE
x N CIRCUMFERENCE, 35"
- CHe
—5+“a :O B |3—2—H |REDRAWN AND REVISED TITLE BLOCK TO BE
IN T A7-DDD CONSISTENT WITH TRANSMISION LINE STD DWGS.
g ) S—— [ 1 [ -
RN N il s \J { SUPERSEDES DWG NO. 40-D-5189
; - Q/ - WESTERN AREA POWER ADMINISTRATION
$MAIN SWITCH CONTROL o~ 5o ° ‘ - T CORPORATE SERVICES OFFICE - LAKEWOOD, COLORADO
! - o~
¢ STANDARD DESIGNS
[ - @29 £ '~ GROUNDING BLADE CES TRANSMISSION LINES
<. =E£J]  CONTROL$ T~
=S <] CE- | TYPE 4SWT 115KV
e == e
—ha - - ‘ DISCONNECTING SWITCH STRUCTURE
\‘ J DESIGNED BWREC APPROVED BWREC _
121 —gn
SECTION A-A DETAIL OF LONG POLE T <eoesr 25 o850 7 6005
0 .
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MATERIAL LIST

DWG

o, DESCRIPTION N 41
1 |BAND, FOUR-WAY STRAIN 6030
2 |CLIP, GROUND, WITH 3/4x2 1/2 CONE HEAD BOLT | 6030
3 | COMPRESSION DEAD END, EYE-TYPE FOR OGW
4 [LINK, CONNECTING PAIR 6030
5 |LOCKNUT FOR 3/4 BOLT
6 |LAG SCREW, 1/2x4, FETTER DRIVE THREAD
7 | WASHER, ROUND FLAT, 1 3/8 0D, 9/16 HOLE

E@%Q@,

vy
-GN
[©]

ON TYPE 3AT, 3TA, 3T, 3TX AND 48T
STRUCTURES, USE BAND AND GUY

AN
-ﬂ\\\ |
N Ll
AN A
© i
\Y SHUE— O
NN Az e
/! S N /
SN N
N S
Y< AN s 7
§.135 s /
< > 4\
N %\ 7/ y/
R SN v
NN /
N\ N 7,
7y
//’ 7
)/
DEAD END /4$f7/ DEAD END
ONE WAY ,f%; EACH WAY
(AZ;V
7
27
v

TYPICAL OGW ATTACHMENT USING EYE-TYPE COMPRESSION
DEAD ENDS

SEQUENCE AS SHOWN ON STRUCTURE
DRAWINGS

REFERENCE DRAWINGS

115KV
TYPE 3DE 41 6004
TYPEHS - 41 6010
TYPEHSB — — 41 6011
TYPE 3TA . 41 6018
TYPE AT _ 41 6074
TYPE 3T o 41 6075
TYPE 3TX — 41 6093
TYPE 4BT — _ 41
TYPE 4S _ _ _ __ _ _ _ _ 41 6105
138 & 161KV
TYPE 3DE_
TYPEHS 41 6006
TYPFEHSB 41 6007
TYPE 3TA . 41 6018
TYPE AT _ 41
TYPE 3T o 41 6017
TYPE 3TX 0
TYPE 4BT —
TYPE 4S _ _ _ __ _ _ _ _
D |715-03 |REVISED TITLE BLOCK ONLY.

A7-DH
c 32092 |REDRAWN

A2-BH

SUPERSEDES DWG NO. 40-D-5764

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD-POLE DEAD END DETAILS
FOR OVERHEAD GROUND WIRE

CIVIL ENGINEERING MANAGER

| AUGUST 6, 1979 | 41

[ 6042
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REFERENCE MATERIALS

ITE
NO. DESCRIPTION

1 [FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3105 WITH
TWO 1/2"2x4" LAG SCREWS AND WASHERS PER BAND

LINK, CONNECTING PAIR EQUAL TO HUGHES BROS. 3154

FOUR-WAY STRAIN BAND EQUAL TO HUGHES BROS. NO. 3112

LINK, CONNECTING PAIR, EQUAL TO HUGHES BROS. 3157

1/2''¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,
CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL

SHEAVE WHEEL SUITABLE FOR 7/16'# STRAND

SEE NOTE 8

SEE NOTE 8

DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH SHORT
BAIL

N o] g |+ luN

SINGLE GUY
VISE TYPE

DOUBLE GUY g |DEADEND, AUTOMATIC VISE TYPE FOR GUY STRAND, WITH EXTRA
VISE TYPE LONG BAIL

9 [DEADEND, PREFORMED TYPE FOR GUY STRAND

10 [STRAND, GALVANIZED, 7/16'" HIGH STRENGTH STEEL

11 [CLAMP, GUY, 3 BOLT, 6'" LONG

12 |2-BOLT GUY CLAMP

INSULATOR, FIBERGLASS GUY STRAIN WITH BNK AND SHEAVE
13 |WHEEL. MINIMUM ULTIMATE STRENGTH OF 29,000 LBS. (SEE
TABLE)

14 |GUY PROTECTOR

15% [ANCHOR ROD, 1"x8'-0", THIMBLEYE

16% [ANCHOR ROD, 1"x8'-0", TWINEYE

17 |[CONCRETE ANCHOR (DWG NO. 41 6049)

18 [DEAD-END TEE EQUAL TO HUGHES BROS. NO. 2817R4.5-15-15C

19 |7/8"% SQUARE HEAD BOLT WITH CURVED WASHER. SQUARE NUT,
SEE NOTE 8 AND LOCKNUT

20 [BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8

21 |PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

22 DUCTILE DEADEND THIMBLE, EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS ULT. STRENGTH

‘-—————- '
_—

NOTES

1. INSTALL TWO BOLT CLAMPS ON EACH DOUBLE GUY TO
SEE NOTE 8 PREVENT THE TWO STRANDS FROM SLAPPING TOGETHER
UNDER WIND CONDITIONS.

SEE NOTE 8

SINGLE GUY DOUBLE GUY 2. gléémP%éﬁ_lf_E;gDBE INSTALLED AFTER DOUBLE GUY HAS
PREFORMED TYPE PREFORMED TYPE 3. FOR LOCATION OF BANDS, SEE INDIVIDUAL STRUCTURE

DRAWINGS.

4. ADDITIONAL DETAILS ARE SHOWN ON STANDARD GUY
ARRANGEMENT AND ASSEMBLY DRAWINGS.

5. FOR GUY EACH SIDE OF POLE ON TYPE 3A AND 3AB
STRUCTURES, SEE DWG NO. 41 6053. FOR TWO SINGLE
GUYS, INSULATOR SHALL BE PROVIDED WITH TWO SHEAVE
WHEELS.

6. ¥ TO BE USED WHEN SPECIFIED.

7. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.

8. DEAD-END TEES MAY BE USED IN LIEU OF POLE BANDS
AS SHOWN. DUCTILE DEADEND THIMBLE REPLACES
CONNECTING LINKS AND SHEAVE WHEELS THAT ARE USED
WITH POLE BAND CONSTRUCTION.

X

‘-—————-
2N

FIBERGLASS INSULATOR DATA

MINIMUM NET
KV ["LENGTH OF
FIBERGLASS | g ARCING
138 | 6'-3" HORNS
SEE NOTE 8 161] 7'-0"
230 | 8'-6"
FIBERGLASS INSULATOR WHERE. NECESSARY. GROUTED F 2;&%05 ADDED DEAD-END TEE OPTION.
ATTACHMENT §'-0 ANCHORS SHALL BE USED E X;wggoa REVISED TITLE BLOCK ONLY.
=, _
\O D 11-30—86| REVISED AND REDRAWN ON CAE SYSTEM.
“ A3-TEC

SUPERSEDES DWG NO. 40-D-5674

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADQ

% USE 1x8 ROD UNLESS 1x10 ROD

%

TWO SINGLE OR IS NEEDED TO OBTAIN S FT DEPTH

ONE DOUBLE GUY

TRANSMISSION LINE STANDARDS
GUY ASSEMBLY AND DETAILS

TYPICAL ANCHOR SPACING

FOR_AVERAGE SOIL CONDITIONS, ANCHORS SHALL BE
SPACED SO _THAT EACH ANCHOR HAS A MINIMUM

OB s e ST v LT R SERAES T
THE GUY STRAIN INSULATOR SHALL : : TYPICAL GUY AND ANCHOR ASSEMBLY
BE PROVIDED WITH TWO SHEAVE WHEELS WITH CONCRETE ANCHOR DESIGNED KAREN ROWE _ _ _ _ _ _ poroveD DG KON _______
ALL GUYS SHALL FORM A 45° VERTICAL
ANGLE WITH THE POLE, INSOFAR AS POSSIBLE "] AUGUST 6, 1979 | 1 [ 6047
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11—o"

I

v \\\
: ‘E%Ezg;%
Z 4xhx1/4 FT

o BRONZE WASHER,
1/16" HOLE

210"

CONCRETE ANCHOR
REINFORCE WITH 12 PIECES OF WIRE TIED TOGETHER
WITH WIRE HOOPS AS SHOWN 0.1483 DIA COLD DRAWN
STEEL WIRE ASTM SPEC AB2

2 1/4"

9 1/4"

\
\\ss
ala
7%
RN
|
NO. 12 GAUGE SHEET IRON 3
o~
T
| =
4 N
THESE TWO PIECES TO // = | T
BE WELDED TOGETHER y ~ e
V.

WOOD OR STEEL PLUG

2" 7 11/4"

DETAILS OF FORM FOR CONCRETE ANCHOR

ESG—— ===

SET UP FOR POURING CONCRETE ANCHOR
CONCRETE SHALL BE 1-2-4 MIX USING "PEA" GRAVEL

CHANNEL FOR ANCHOR ROD

DIG ROUND POST HOLE FOR ANCHOR

DETAILS OF INSTALLATION

OF CONCRETE ANCHOR
EARTH TO BE WELL TAMPED WHEN BACKFILLED

D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 7-13-99 REDRAWN.

A3-RMC

SUPERSEDES DWG NO. 40-D-3585

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
CONCRETE ANCHORS

ELECTRICAL ENGINEERING MANAGER

C
A

AUGUST 6, 1979 | 41 [ 6049
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AN AN A AN N AN AN S AN

EARTH /

VAN

STANDARD 1" ANCHOR ROD

CEMENT GROUT

g

N

ROCK LINE

NYNYNZN N

D 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
C 7-13-99 REDRAWN.

A3-RMC

SUPERSEDES DWG NO. 40-D-3610

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS
ANCHOR ROD GROUTING DETAILS

ELECTRICAL ENGINEERING MANAGER

C
A

AUGUST 6, 1978 | 41 [ 6050
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CONCAVE
FACE
|
=
(&)
=z
[T
-
Ll
|
o
a
n
-
‘§%§%§%§?§%§::C:
F==1
DEPTH OF SET
POLE
LENGTH (FT))| SET
40 TO 10% OF
90 L PLUS
INCL 2 FT
90 TO 100 | 11 FT
105 TO
125 INCL 12 F7

GROUND LINE

"
M 3
! &
cp’z
\
e -
Ol
)
>
3 o
[ 3
&’r
B
L v
.
DETAIL A
PATTERN FOR
HOLE DRILLING
TEMPLATE
ROWS AT 2" SPACING
2" EDGE
DISTANCE
SECTION A-A
Br
> R
7/168 HOLES Ar C.’ x ST —*A
ol & R GROUND LINE
> -
> LT
¥ ot 71 -'\K\\\,
oF MOTSTURE. ¥ - AN 7/16% HOLES
OF MOISTURE o =N
" N seE DETAIL A
>
_I

VIEW B-B

GROUND LINE HOLE DRILLING

NOTES

1. ALL HOLES TO BE MADE BEFORE TREATMENT

2. ALL HOLES SHALL BE COMPLETELY DRILLED THROUGH
THE POLE FROM ONE DIRECTION

3. HOLES SHALL RUN PARALLEL TO CONDUCTOR

B |7;15-03 REVISED TITLE BLOCK ONLY.
A7-DH
A |3-27-95 | criancep dRILLED ZoNE

A2-RMC

ITED STATES DEPARTMENT OF ENERGY

WESTE%N AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

DOUGLAS FIR POLES
DRILLING DETAILS

DESIGNED K. ROWE APPROVED R-M. McCAFFERTY

DIRECTOR, DIVISION OF TRANSMISSION
LINE AND BUILDING DESIGN

A JUNE 10, 1988 | 41

| 6106
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STRUCTURE MATERTIAL

jtyﬁ 5 E QUANTITY
T PioT [ 4BT WITH OOW | 3BT WITHOUT OGN DESCRIPTION e, No-
PREFORMED { 69KV 115KV 69KV 115KV
ARMOR ROD PREFORMED 1 4 4 3 3 |POLE
ARMOR ROD 9.23 6 6 6 6 |BAND, FOUR-WAY STRAIN, TYPE B 6031
2050 6 6 6 6 |CLIP, GROUND WITH 3/4''x2 1/2'' CONEHEAD BOLT | 6030
58.06| 9 9 9 g [LINK, CONNECTING PAIR 6031
64.23| 6 6 6 6 |LOCKNUT, FOR 3/4' BOLT
77.27| 12 12 12 12 [LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
91.22| 12 12 12 12 |WASHER, ROUND FLAT, 1 3/8" OD, 9/16" HOLE
Q%« # | GROUNDING MATERIAL, PART NUMBERS AND DESCRIPTION SHOWN ON 41 1012
N
\°@§ INSULATOR MATERIAL
SECTION A-A SECTION B-B \\Q SECTION C-C PART | SINGLE STRING |DOUBLE STRING ~ DESCRIPTION e
NO.
I C DETAIL OF OVERHEAD GROUND WIRE AND POLE TIE ATTACHMENT 69KV | 115KV | 69KV | 115KV
. z z 27.51 6 6 6 6  |CLAMP, PARALLEL GROOVE, 3-BOLT, FOR CONDUCTOR
|
27.71 CLAMP, STRAIN SOCKET FITTING, FOR CONDUCTOR 1002
OR 9 9 9 9 DEAD END, COMPRESSION TYPE WITH SOCKET FITTING, FOR
1002
T -~ 35.11 CONDUCTOR
=~ 38.10 9 9 - —  [CONNECTOR, BALL EYE
z i ~— 115KV-SINGLE STRING-9 DISCS PER STRING 4 — —
nlg I ~ BIKV-SINGLE STRING.6 DISCS PER STRING 51.65 54 a1 108 162 g;igliﬁ‘gORS, SUSPENSION TYPE, 10" DIAMETER, 5 3/4 1002
N
i c 98.58 - - 18 18  |DOUBLE YOKE ASSEMBLY, COMPLETE WITH FITTINGS 1004
OVERHEAD GROUND WIRE MATERIAL
PART NO. [ QUANTITY DESCRIPTION DWG NO. 41
~N 9.20 4 BAND, FOUR-WAY STRAIN 6030
9.38, 9.39, 6034, 6035,
! o 40 2 BAND, POLE TOP 6036, 6037
UNDERGROUND TIE 27.30 6 CLAMP, GUY, 3-BOLT, 6" LONG
27.86 2 CLAMP, SUSPENSION, WITH 2 1/4" LINK
" " 6034, 6035,
A 29.40 2 CLIP, GROUND, WITH 3/8"x1 1/2"" CARRIAGE BOLT | go3e ‘o7
N 29.50 4 CLIP, GROUND, WITH 3/4'"x2 1/2" CONEHEAD BOLT 6030
d i 35.20 2 DEAD END, COMPRESSION TYPE
d UNDERCHROUND TIE 58.11 2 LINK, CONNECTING, PAIR 5030
— - 58.12 2 LINK, CONNECTING, PAIR
58.13 2 LINK, CONNECTING, PAIR
DETAIL OF CONDUCTOR DEAD END AND TENSION ASSEMBLY AND POLE ATTACHMENT 64.20 2 LOCKNUT, FOR 3/8" BOLT
<J 64.23 4 LOCKNUT, FOR 3/4' BOLT
A 77.27 8 LAG SCREW, 1/2''x4", FETTER DRIVE THREAD
s LOCATE BAND SO THAT POLE TO POLE TIE 6034, 6036,
f WILL BE A MINIMUM OF 18" BELOW 79.10 20 SHACKLE, ANCHOR TYPE or 6037
OVERHEAD GROUND WIRE 82.30 170 FT_|STEEL STRAND, 7-WIRE, 7/16" SIEMENS-MARTIN
| | - (POLE-TO-POLE TIES)
B - CEEEE B - - - 115KV-DOUBLE STRING-9 DISCS PER STRING 91.22 8 WASHER, ROUND, FLAT, 1 3/8" 0D, 9/16" HOLE
H 69KV-DOUBLE STRING-6 DISCS PER STRING STEAVE WHEEL FOR 7/16" STEVENSWARTIN
| 93.10 6 STRAND 6030
| z N
i \ < o S 75.42 2 SETS [ROD, ARMOR, PREFORMED
| - AN
l " N NOTES
1. USE TWO LAG SCREWS AND WASHERS FOR EACH FOUR-WAY
it T STRAIN BAND.
ol 9 2. A ANCHOR TYPE SHACKLE AND 2 1/4'" LINK NOT REQUIRED
“ WHEN TYPE B POLE TOP BAND, DWG NO 41 6035 IS USED.
J 5 ,;F 3. % USE ONLY WHEN SPECIFIED.
s AN ! \\ N DOUBLE POLE-TO-POLE
N N AN T JIES REQUIRED ON 48T REFERENCE DRAWINGS
\ J/ \ N ) GROUNDING DETAILS_ _ 411012
GUY ARRANGEMENT_ _ _ __ _ ____~_________ 41 6095
o DETAIL OF DOUBLE INSULATOR
y STRING ASSEMBLY #
B |37241 |REDRAWN,
A7-DDD
SUPERSEDES DWG NO. 40-D-4814
S-Rrgl.UJ(NyDrU;ERES A UNITED STATES DEPARTMENT OF ENERGY
WITHOUT WESTERN AREA POWER ADMINISTRATION
WITH OGW oGw CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
VOLTAGE S Z
30° 39° STANDARD DESIGNS
PROTECTIVE|PROTECTIVE
TECTIVE|PROTECT] TRANSMISSION LINES
69Kv 10!_0“ 5!_6“ 1 I_OII 8!_0“ MIN 12! _Oll TYPE 3BT/4BT 69 AND 1 15Kv
— — — — — BRANCH LINE STRUCTURE
115kv | 10'-0 5'-6 1'-0" | 8'=0" MIN |[12'-0
DESIGNED BWREC APPROVED BWREC _
(] waARCH 20, 1991 41 [ 6109
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3 1/8

3 1/8

6 2/2 7/2 7/2 7/2 6
5/8¢ VERTICAL
" BOLT HOLE (TYP)
[T — — — T — — T — — — M — — g |
[T I I I I {H I
7 7
f / \\ / \\
\ / \ /
‘ \\ | 4 | \\ 4
I — — — m — — T — — — T — — T ]
IRl Il Pl Il |
\
3 | I\—5/8 VERTICAL 3 | 3
i BOLT HOLE (TYP) = el
i» | 4.3 le— o <i
i» f-— —» <i
\
~"1 3/4% HORIZONTAL <
' ! BOLT HOLE (TYP) [
| Jﬁw HOLE I | —1% HOLE
T I T I f TT
RN ¥ ¥l & ol
mr - - - d - - r - - - AV - - T }7 I
T T T T T, 4%
11 . . \‘\ . . \‘\
| | | I |
| | | |
| | | |
[N}
Z Z
CROSSARM DRILLING DETAILS
NOTES
1. CROSSARMS SHALL BE GLUED LAMINATED.
2. ALL HOLES IN WOOD SHALL BE BORED 1/8 INCH LARGER
THAN THEIR RESPECTIVE BOLT DIAMETERS
1/2¢ VERTICAL BOLT
— & [ | HUGHES BROS.
| — —_— | SPACER FITTING
7 T % VOLTAGE | STRUCTURE TYPE L z /2 (OR EQUAL) PART
Il < > Il NO.
— Ff - Ff
O e */ir/‘]] [[/frf/‘ 69KV HS—1 21-0 10-0 5-0 3414.2
i /L/ — H 5/8¢ HORIZONTAL BOLT 59KV HSB—1 250 12-0 6-0 3414.0
e \ 1: - 115KV HS—1 AND HSB-1 25-0 12-0 6-0 3414.2
o q I J
— \# —QJ LQ 138KV HS—1 AND HSB-1 29-0 14-0 7-0 3415.13 WESTI%T?EEDAI%EAESP(D)\ENPERRWRE)TM%FNE%‘FEKTION
O 161KV HS—1 AND HSB-1 35-0 17-0 8-6 3415.13 CORPORATE SERVICES OFFICE - GOLDEN, COLORADO
230KV | HSB—1 45-0 22-0 11-0 3415.13 STANDARD DESIGNS

DETAIL OF ADJUSTABLE SPACER FITTING

TRANSMISSION LINES
CROSSARM DRILLING DETAILS

HS-1 AND HSB-1 STRUCTURES
WITH ADJUSTABLE SPACER FITTINGS

DESIGNED _KAREN ROWE

APPROVED _DOUG HANSON

CIVIL ENGINEERING
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6 /2 /2 /2 6
<
¢ Y| m m ]
- - - - 1 - - - - - | - - - ™1
f | N RN
/ \ / \ ! 9/168 VERTICAL
‘ \ ) \ ) | BOLT HOLE (TYP)
' I =~ - =~ - ]
i - - - B - - - - - I - - - 17—
<T J 5 1/4 | | 5 1/4 L
9/16 VERTICAL
BOLT HOLE (TYP)
= [

3/4% HORIZONTAL
BOLT HOLES

12 HOLE

3/4% HORIZONTAL

3/4% HORIZONTAL

| -
I I
! BOLT HOLES ! 18 HOLE BOLT HOLES
O —— T T
B | 7 - v 7 <]
¥ _ _ _ a _ _ _ _ _ _ e _ _ _ |
i Ty O 4 N4 \
‘ I \ | i
} i | | | | il
‘ | | | | ‘
I I I I
(- > J
VA VA
CROSSARM DRILLING DETAILS
NOTES
1. CROSSARMS SHALL BE GLUED LAMINATED.
2. THESE CROSSARMS SHALL BE USED ON EXISTING
STRUCTURES WITH FIXED SPACER FITTINGS ONLY.
ALL NEW STRUCTURES SHOULD USE STANDARD CROSSARM
SIZES AND DETAILS SHOWN ON STANDARD DRAWING
NUMBER 41 6113.
1/26 VERTICAL BOLT
///77f75/8¢ HORIZONTAL BOLT
— i
o —dE= =t/ STANDARD REFERENCE
— VOLTAGE STRUCTURE TYPE L A B z 272 G DESIGN PART
| i | o No. DRAWING NO.
— — | |
] = - § y W 69KV HS 21-0 | 25/8 | 9172 | 10-0 | 5-0 3 IN. 40.49-40.52 41 6038 A|°9’“’°‘ |ADDED e ey s
——— — i i © 63KV HSB 250 | 258 | 912 | 1220 | &0 3 IN. 40.49-40.52 41 6038 ATHR
— i — _dE = C o
—"\*—’— —— giS o 115KV HS AND HSB 25-0 | 258 | 912 | 12-0 6-0 3 IN. 40.49-40.52 41 6038 SUPERSEDES DWG NO. 41 6023, 41 6025, 41 6027
— —— % L‘._% 40.53-40.56 UNITED STATES DEPARTMENT OF ENERGY
\J QE]S 138KV HS AND HSB 29-0 | 358 | 11172 | 140 | 7-0 3 3/4 IN. 40.60.40.61 41 6039 WESTERN AREA POWER ADMINISTRATION
20.53-40 56 STANDARD DESIGNS
161KV HS AND HSB 35-0 35/8 |11 1/2 | 17-0 8-6 3 3/4 IN. 40‘60 40‘61 41 6039 TRANSMISSION LINES
230KV HSB 45-0 | 3 1/8 9 o | 11-0 172 IN mg;mgs 41 8040 CROSSARM DRILLING DETAILS
— 20— ~ 2 . .66-40. HS AND HSB STRUCTURES
DETAIL OF FIXED SPACER FITTING

(STANDARD DESIGN PART NO. 40.49-40.68)

WITH FIXED SPACER FITTINGS

CHIEF, TRANSMISSION

[ 6114

a] APRIL 18, 1995 | 41
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STRUCTURE MATERIAL

K QUANTITY
STRUCTURE TYPE

<:2 FIRT| ST-1 AND LST-1 DESCRIPTION

1-0"

TANGENT [ ANGLE
TENSION [ TENSION

1 1 1 POLE, SEE STRUCTURE LIST FOR HEIGHT

|
|

2 1 2 FOUR-WAY STRAIN BAND; HUGHES 3105 SERIES, OR APPROVED
EQUAL WITH 2-1/2x4 LAG SCREWS & WASHERS PER BAND

1n n a
15 Dafl Sl Sl 215
T

[ES
L]

8" 6“%‘6“ 1'=Q"

aor

3 2 2 CONNECTING LINK; PAIR WITH BNK HUGHES 3154, OR APPROVED

[ES
=S
gl

r
.
1

RSl W || ©

| U U___ 1

[ n Htk

hoasi= =
OMIT LINE POST U Ui LOCATION OF OFFSET LOCATION OF OFFSET
FOR ANGLES GUY ATTACHMENTS GUY ATTACHMENTS FOR / feall™ o A
GREATER THAN 60° 3-29° LINE ANGLES —~/ (TSP °

[T

J L

EQUAL
o
Fr(())RQIE)}NES/éNgI\-/ESRH%iDngOUND 4 3 6 FOUR-WAY STRAIN BAND: HUGHES 3112 SERIES OR APPROVED

WIRE BANDS FOR LINE GUYS EQUAL

31
2

(4]

L

5 s 6 | CONNECTING LINK; PAIR WITH BNK HUGHES 3157, OR APPROVED
TANGENT TENSION ASSEMBLY (0°-3°) S EQUAL

FOR OVERHEAD GROUND WIRE 6 4 8 1/2% GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP,

CARRIAGE BOLT, NUT AND LOCKNUT) HUGHES 2718.55 OR EQUAL
ANGLE TENSION ASSEMBLY (4°-90°) -
AS AS NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED
FOR OVERHEAD GROUND WIRE 7 | réap | REQD | WETH 2" STAPLES

8 1 1 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL)

7' —om

ATTACHED TO POLE

MACHINE BOLT WITH NUT AND LOCKNUT (SUPPLIED WITH
INSULATOR BRACKET)

BONDING CLIP (EQUAL TO BROOKS MANUFACTURER BC SERIES OR

HUGHES NO. 2727) WITH NUT
FOR 0°-3° USE FOR CONDUCTOR

ATTACHMENT BOTH WAYS 1" 6 6 3x3x1/4 CURVED SQUARE WASHER WITH BOLT HOLE

12 3 3 PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY

NOTES
1. POLES SHALL BE GIVEN RAKE OF 1/4" FOR EACH FOOT
OF POLE LENGTH AGAINST THE STRAIN FOR LINE ANGLES
GREATER THAN 5°.
2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

FOR 30° TO 90° LINE ANGLES USE
CONDUCTOR BANDS FOR LINE GUYS

210"

COTTER KEY REQUIRED.

3. ALL POLE BANDS SHALL BE BONDED WITH PART NUMBER
5.

4. EXTRA BANDS, LINKS. GROUNDING ASSEMBLIES, AND LAG
SCREWS NEEDED FOR GUYING ARE NOT INCLUDED IN THIS

\

LOCATION OF ANGLE ~\-LOCATION OF BAND FOR GUY ATTACHMENT
FOR 0°-3° LINE ANGLES OR CONDUCTOR

GUYS WHEN SPECIFIED b7 m—i—  ATTACHMENT FOR 4°-90° LINE ANGLES

]ﬁ%ﬁiﬁiﬁﬁ[ﬁ\ﬁ!

- o —
&5 Bt Ba g
TR Tl

8'—0"

(6'-0" 69-KV LST-1)

w

QUANTITY.

5. HOLES IN WOOD SHALL BE DRILLED 1/8" LARGER THAN
BOLT DIAMETER.

6. MEASUREMENTS FOR HORIZONTAL LINE POST MOUNTING
ARE TO CENTERLINE OF TOP MOUNTING BOLT.

7. ALL HARDWARE WILL BE OF THE SIZE RECOMMENDED BY
THE INSULATOR MANUFACTURER.

8. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES, SEE STANDARD DRAWING 41 6138.

DETAIL OF INSULATOR ATTACHMENT
FOR CONDUCTOR REFERENCE DRAWINGS

21-Q"

GUY ASSEMBLIES AND DETAILS_ _ _ _ _ __ _ _ _ _¢ 41 6047
GUYING REQUIREMENTS FOR SINGLE POLE

CONSTRUCTION WITH OVERHEAD GROUND WIRE__ _41 6071
WOOD POLE STRUCTURES

GROUNDING DETAILS_ _ _ _ _ ___ _ ___ _ _ —411012

8'-0"
(6'-0" 69-KV LST-1)

WOOD POLE STRUCTURES

OVERHEAD GROUND WIRE ASSEMBLY _ _ _ _ _ _ _ 411019
TENSION INSULATOR ASSEMBLIES -

SINGLE STRING— — — ¢ 41 1022
TENSION INSULATOR ASSEMBLIES -

DOUBLE STRING . — ¢ 41 1023
HORIZONTAL POST — INSULATOR ASSEMBLIES _ _ _41 1024
OPTICAL GROUND WIRE ASSEMBLIES__ _ _ _ _ _ _ 41 1031

HOLES IN WOOD SHALL B 10-17-05 ADDED LST—1 AND DRAWING REFERENCES.

210"

BE DRILLED 1/8" AT-KKR

LARGER THAN BOLT DIAMETER A 2;—&&;05 MINOR REVISIONS.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

Dec 22, 2009- 1:56pm
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STRUCTURE MATERIAL

OMIT LINE POST FOR LINE ANGLES 60° TO 90°

ANGLE [ ANGLE | ANGLE [ ANGLE

Pl\’lAgT 0°-5° | 5°-30° |30°-60° |60°-90° DESCRIPTION

USE CONDUCTOR i 3 3 3 3| POLE, SEE STRUCTURE LIST FOR LENGTH
BANDS FOR LINE GUYS ) 6 6 6 | FOUR-WAY STRAIN POLE BAND; HUGHES 3112 SERIES,JOSLYN J25969 SERIES; OR,
(USE FIBERGLASS GUY APPROVED EQUAL (SEE NOTE 6)

INSULATORS (5) FOR FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES, JOSLYN J25967 SERIES; OR,

1'=6" UNCULTIVATED LAND

L ) S 7 " 7 6 | APPROVED EQUAL (SEE NOTE 6)
7 3 POLE BAND ASSEMBLY, HUGHES B1784-W OR APPROVED EQUAL (SEE NOTE 6)
5 6 6 6 FIBERGLASS GUY INSULATOR, 10 FT LENGTH
6 6 6 6 | CONNECTING LINK; PAIR W/BNK HUGHES 3157, JOSLYN J26035; OR, APPROVED EQUAL
; 6 6 6 6 | CONNECTING LINK PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR, APPROVED EQUAL
CONNECTING LINK WITH BNK
8 2 2 2 2 | DEAD—END AUTOMATIC VISE TYPE FOR GUY STRAND
9 2 2 2 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
a— 10 1 1 1 1 TURNBUCKLE, CLEVIS-EYE, 7./8x12
11 |AS REQD|AS REQD |AS REQD|AS REQD| STEEL STRAND 716", 7-WIRE, HIGH STRENGTH
1/2¢ GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT
DETAIL OF INSULATOR ATTACHMENT DETAIL OEO%TISN%LQIPEE Df‘EACHMENT ® 12 7 17 13 12| AND LOCKNUT). HUGHES 2718.55 OR EQUAL
] o .
(FOR LINE ANGLES 57 TO 90%) 13 14 22 14 12 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
14 |AS REQD|AS REQD [AS REQD|AS REQD| NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2-INCH STAPLES
| 15 3 3 3 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
| 17 6 CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
omt] (3)12)(13) (SEE NOTE 4) 18 3 3 3 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
19 3 3 3 5 | POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
COMPANY
5 POST INSULATOR ASSEMBLY MATERIAL
. ) (20 (OMIT FOR 60° TO 90° ANGLES)
o
i - QUANTITY
L ) ] PART
o :'_ ——/—_j% NO. 0° —60° DESCRIPTION
I 20 6 7/8"% x REQD LENGTH MACHINE BOLT WITH LOCKNUT AND LOCK WASHER
m! - 21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16"% HOLE
i 22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
= SEE NOTE 7
5 [ NOTES
/753%\\ \¢ F 1. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
s NS P 2. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
7 N / TOP CONDUCTOR BAND OR POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
7 ‘ \\\ 7 @ @ 3. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST
\;;4/ SECTION A-A INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
- INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND
AN PAERNN POST INSULATOR ASSEMBLY WASHERS OF DIFFERENT SIZES.
SN s NS 4. ADDITIONAL POLE BAND IS NOT REQUIRED ON CENTER
AN 7 NN POLE FOR LINE ANGLES 60°-90° .
N | |5 Nkl 5.FOR 5°-30° LINE ANGLES ADD TWO ADDITIONAL BANDS
e - - (PART 3) FOR GUYING ON EACH OUTSIDE POLE.
o 7~ STRUCTURE 6. DEADEND TEES MAY BE USED IN LIEU OF POLE BANDS.
Z GROUND_ WIRES CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING CLIP
3 ASSEMBLIES ARE NOT REQUIRED WITH DEADEND TEES.
9 / SEE STANDARD DRAWING 41 6138.
= 7. USE X-BRACE EQUAL TO HUGHES BROS NO. 2121 WHEN
< SPECIFIED.
F z z
3 REFERENCE DRAWINGS
- TYPE 3TA-1 AND STRUCTURES
? STANDARD GUY STRUCTURES_ _ — — _ _ _ _ _ _ _. 41 6125
a TENSION INSULATOR ASSEMBLIES
|- SINGLE STRING _ _ _ 41 1022
S5 [ BrrsSinsssy] | Py | P OGW ATTACHMENT DOUBLE STRING_ _ — _ _ ___ _________ 41 1023
‘ ‘ ‘ (TANGENT TENSION 0°-5° ) WOOD POLE STRUCTURES
‘ ‘ GROUNDING DETAIL — — — — — 41 1012
[ ] ! OVERHEAD GROUND WIRE ASSEMBLY
DETAILS FOR WOOD POLES STRUCTURES_ _ _ _ _ 41 1019
@ A OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ _ . 41 1031
5 i TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _. 41 6138
g L 2 i
ﬁ ﬁ 2 zo B 5-8-06 ADDED X-BRACE OPTION
'y A7-KKR
- A 01-06-05 REVISED REFERENCE DRAWINGS. ADDED STAR-LOCK AND
w A7-KKR NOTE 6.
1 UNITED STATES DEPARTMENT OF ENERGY
o WESTERN AREA POWER ADMINISTRATION
y CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

eyl

STANDARD DESIGNS

VOLTAGE z | H

eyl

TRANSMISSION LINES
SEE NOTE 5 TYPE 3TA-1 69 AND 115KV

ANGLE TURNED IN DEGREES
0°—30°|30° —45°|45° —60°|60° —90°| 0° —60° |60° —90°

115KV [15'-0"]1 21'-0"] 27'-0""| 35'-0"| 16'—0"] 14'-0"

3—-POLE TENSION STRUCTURE

6okv_[14'-0'{ 19'—0"[25"-0"[33'—0"[ 16'=0"[ 14 0"
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B B STRUCTURE MATERIAL
" o o o o " PART
6" | 6'—0 6'—0 6'-0 6'-0 |6 OT | QUANTITY DESCRIPTION
1 2 |POLE, SEE STRUCTURE LIST FOR HEIGHT
(26)27) 21 ) 3 ADJUSTABLE SPACER FITTINGS COMPLETE WITH BOLTS, NUTS, & WASHERS (HUGHES BROS.
= TYPE 3414.2 OR EQUAL) (SEE NOTE 4)
I i 3 2 |GLUED LAMINATED WOOD CROSSARM, 3 1/8''x9''x25'—0"
- = - - 4 2 |DOUBLE ARMING BOLT, 7/8"#x REQD LENGTH WUTH 4 NUTS, USE EXTRA NUTS AS LOCKNUTS
i ./ 5 1 X-BRACE, COMPLETE WITH FITTINGS, 3 3/8"x4 3/8" (HUGHES BROS. NO. 1042 OR EQUAL)
© (39 ‘ & 6 4 |FLAT GAIN PLATE
' . A 7 4 [RIBBED TIE PLATE
1 == ¥ 8 4 SPRING LOCK WASHER FOR 7/8"# BOLT
/ 9 R CLEVIS—CLEVIS FIBERGLASS GUY STRAIN, 25,000 LB MINIMUM ULTIMATE STRENGTH COMPLETE
WITH BNK
- 10 % TWISTED CLIP (EQUAL TO HUGHES BROS NO. AS2276)
9 | EIJEANSMISSION | 11 2 7/8"%x REQD LENGTH BENT BOLT WITH LOCK WASHERS AND LOCKNUTS
© | /. 12 2 7/8"%x REQD LENGTH BOLT WITH LOCK WASHER AND LOCKNUT
13 2 4"x4"x1/4" CURVED WASHER, 15/16"% HOLE
14 2 TURNBUCKLE (HUGHES BROS NO. AS2545-B OR EQUAL)
q b 15 2 POLE_ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE COMPANY
DETAIL OF OVERHEAD GROUND WIRE SUSPENSION ATTACHMENT
I I
! ! OVERHEAD GROUND WIRE AND GROUNDING MATERIAL
PﬁgT QUANTITY DESCRIPTION
/@ - 21 2 POLE TOP BAND (HUGHES BROS. NO. 2845-B OR EQUAL)
BOLT HEADS ON OUTSIDE | ? 22 2 MACHINE BOLT, 7/8"#x1'—0"
| | I 23 2 “U" BOLT, 5/8"#x3" WITH 4 HEX NUTS AND 2 LOCKNUTS
OF STRUCTURE (TYP) ! ! ‘ 24 2 CHAIN LINK 1/2"% (HUGHES BROS NO. 1329-B1 OR EQUAL)
. 5 FOR TWO X-BRACES, — = PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY OR COPPER
) ML INSTALL BOLTS 18" = ‘ _ 25 2 CRIMPIT (BURNDY TYPE YC-C OR EQUAL)
e B R sll== ‘ 26 2 1/2'%x4" LAG SCREW WITH FETTER DRIVE THREAD (ONE PER BAND)
— TALLER = w 27 2 1 3/8"# FLAT ROUND WASHER WITH 9/16"# HOLE (ONE PER BAND)
\ 28 2 LOCKNUT FOR 7/8"# BOLT
) 29 | AS REQUIRED [NO. 2 AWG 30% CONDUCTIVITY, COPPER CLAD WIRE ATTACHED WITH 2" STAPLES
I 1728 GROUNDING CLIP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT, NUT AND
30 4
I LOCKNUT) .
N N l 31 2 SPRING LOCK WASHER FOR 7/8"8 BOLT
o i u 32 1 STEEL ANGLE, 4'"x3 1/2"'x5/16"x 14'—6" LONG
33 2 POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
A
| | (R DETAIL OF WOOD ATTACHMENT NOTES
e 1. STEEL FOR STEEL ANGLES AND FOR BENT PLATES SHALL
" CONFORM TO ASTM A36. PIECES SHALL BE GALVANIZED
AFTER FABRICATION IN ACCORDANCE WITH ASTM A123.
|| | | 2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
= = THEIR RESPECTIVE BOLT DIAMETERS.
= = 3. GAINING IS NOT REQUIRED IF ADJUSTABLE SPACER
FITTING IS USED.
4. HOLE IN PLATE SHALL BE UNTAPPED AND MEASURE 1/16"
ELEVATION LARGER THAN BOLT. ADD EXTRA LOCKNUT AND SPRING
WASHER FOR EACH CONNECTION.
5. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
COTTER KEY REQUIRED.
DETAIL OF STRAIN INSULATOR
ATTACHMENT TO POLE
REFERENCE DRAWINGS
WOOD POLES STRUCTURES
{3
: & 117169 HoLES GROUNDING DETAILS_ _ _ _ __ _ _ _ _____ 41 1012
& | | o | OVERHEAD GROUND WIRE ASSEMBLY
y * DETAILS FOR WOOD POLES STRUCTURES _ _ _ _ _ 41 1019
. - ; T— e - SEE NOTE 4 CROSSARM DRILLING DETAILS HS—1 AND
N ‘ ‘ \ '/ | I \ ‘ ; HSB-1 STRUCTURES — _ _ _ _ _ _ _ _ _ ____ _ 41 6113
= 4 OPTICAL GROUNDWIRE ASSEMBLIES_ _ _ _ _ _ _ _ 4 41 1031
oy \ \ \ \ N SUSPENSION INSULATOR ASSEMBLIES
\ \ \ \ ¥p22 SINGLE STRING - — ——_ ___ __ ______ 41 1020
5xd
= " 6" oo
N 6" € 9/16% HOLE LISME X3 ¢ est6n HOLES € 9/16% HOLE e
D / SLOTTED HOLE > ——
o~ L e VA
/@ B 2;?;&]2 MINOR REVISIONS
- 01-06-05 MINOR CHANGES. ADDED STAR-LOCK.
5 ® é == m—r [} O - egubals 1| Q == Al
UNITED STATES DEPARTMENT OF ENERGY
I WESTERN AREA POWER ADMINISTRATION
* T T CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
q O 1 D
1120 30 o | o 3 1 12 S (I L2 <ﬁr) STANDARD DESIGNS
a2 |l 1 172"
- 3 e o o TRANSMISSION LINES
% TYPE HS-1 115KV
\ ¢ j SUSPENSION STRUCTURE
€ OF POLE OF POLE
DETAIL OF PHASE FITTING ASSEMBLY pEsIoNeD KARDN ROWE peprovED DOUC HANSON

CIVIL ENGINEERING MANAGER

STEEL ANGLE (3 Ca:| AugusT 30, 1996 | 41 [ 6122
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FOR OGW IN
SUSENSION

©

SECTION A-A

GUY ALIGNED WITH CONDUCTOR (TYP)

SECTION B-B

‘L SEE

NOTE 2

QL L0/B/® ONONONG)

FIGURE 1 s

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 0° TO 10°

GUYS NOT REQ'D

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION C-C

GUY ALIGNED WITH CONDUCTOR (TYP)

SECTION D-D

Cf__ ——vC
Df_.f:«;:‘ V

‘L SEE

NOTE 2

O/ O74N.O) GO\ \®

‘LNOTE 3% FIGURE 2

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 10° TO 30°

GUY ALIGNED GUY AND ANCHOR REFERENCE CHART

WITH OGW (TYP) LINE GUYING —
CONDUCTOR GUYS | OGW GUYS | ANCHOR REF | sNciiors
3LSGEW 2LSGEW [ A © 10
3LSGEW 2LDGEW [ A © 10
3LDGEW 2LSGEW | MV © 10
3LDGEW 2LDGEW | (A (© 10
3LSGEW-3LDGEW | 2LDGEW | (A (B © 16
6LDGEW 2LDGEW | (W) (B) (©) 16

(:) OGW  —— OVERHEAD GROUND WIRE

COND —— CONDUCTOR
LSGEW —— LINE SINGLE GUY EACH WAY
LDGEW —— LINE DOUBLE GUY EACH WAY
— — OGW AND CONDUCTOR
— ANCHOR IDENTIFICATION REFERENCE

GUYS NOT REQ'D
FOR OGW IN
SUSPENSION

SECTION E-E

GUY ALIGNED WITH CONDUCTOR (TYP)

NOTES

1. RAKE POLES AS FOLLOWS:
OGW: SUSPENSION 5°-60°
OGW: TENSION 10°-90°
2. POLE RAKE SHALL BE 1/4-INCH FOR EACH FOOT OF POLE
ABOVE GROUND. RAKE SHALL BE AGAINST THE STRAIN.
3. REFER TO DRAWING NO. 41 6047 FOR ANCHOR SPACING.
4. REFER TO PLAN AND PROFILE DRAWINGS FOR ACTUAL GUY
QUANTITIES AND TYPES AT EACH SITE.

REFERENCE DRAWING

GUY ASSEMBLIES AND DETAILS — _ _ _ _ _ ____ _ 41 6047
SECTION F-F
Ef__ ——‘E
-/ I\
in —F
-
A|03—02—05 REMOVED NOTE 4. NO LONGER OFFSETTING MIDDLE
A7-KKR POLE GUYING.

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

- TRANSMISSION LINES
NoTE 2 TYPE 3TA-1 STRUCTURES
© ® ® © STANDARD GUY ARRANGEMENT

\NOTE ‘3% FIGURE 3 DESIGNED KAREN ROWE APPROVED DOUG HANSON  __ _ __ _ _ _ _

OGW AND CONDUCTOR LINE GUYING FOR LINE ANGLES 30° TO 90° CTVIL ENGINEERING WANAGER

P+ ] DECEMBER 31, 1996 | 41 [ 6125
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IMAGES:

2 LOCKWASHERS

€ 3/48 HOLES € 3/4% HOLES € 3/4¢ HOLES
& Eostes HoLE € 12 HOLES € 9/164 HoLE & €os16e HoLE € 18 HOLES € 9/16% HOLE & Eostes HoLE € 12 HOLES € 9/164 HoLE
WA N oA N WA N r
Y i 1L y y 1L y y i \{\
I ——%%f - L bquffo—f—f—#—f————fff——4k4 I - 3 - -
[ I \ H \ I [ I \ H \ I [ I \ H \ I
N I R N | | | |
e — e - - e Lf—f—f—ﬂrf— - —_— L | _— 1 e (] e — _ -
[ S | y i
‘:g | | ‘ | | ‘ | | :g | | ‘ | | ‘ | | ES | | ‘ | | ‘ | |
(3] o~ (3]
120 |3 2" | 2" IS IR 7 B 7 S 2" | 2" 3l e 12 |3 2" | 2" AR
P | o o L o | P | o on L o | P | o o L o |
g0 ) 10'-0", A Ti_gm ) 12'-0y " 11 gn ) 17'-0" 11_gn 5/8¢ U-BOLT
4 4 4
\Q OF POLE/ \Q OF POLE/ \Q OF POLE/ WT=2 LBS
MARK B1 MARK B2 MARK B3
L 4x3 1/2x5/16x12'-6" L 4x3 1/2x5/16x14'-6" L 4x3 1/2x3/8x20'-6"
WT=97 LBS WT=112 LBS WT=187 LBS
(TYPE HS—1 69KV) (TYPE HSB-1 69 AND 115KV) (TYPE HSB-1 161KV)
(TYPE HS—1 115KV)
€ 3/4 HOLES NOTES
€ 9/169 HOLES
& ¢ 7/80 QHOLEs ¢ R : :, & o/16s HoLES 1. STEEL SHALL CONFORM TO ASTM A36. PIECES SHALL
= 9/16# HOLE 1¢ HOLES 97164 HOLE = 1% HOLES S BE GALVANIZED AFTER FABRICATION IN ACCORDANCE
m| & / /r 7\ \ " A ,% - ’%Q 1% HOLES 7\ WITH ASTM A123.
! 2. STEEL U-BOLTS SHALL MEET IFI 136.
— 7 {‘{‘ ‘ 1 | ) | 3. NUTS, LOCKWASHERS AND LOCKNUTS SHALL MEET
) - I - - ## "’t [y T <=~ - ANSI C135.1.
P ' ¥ T ‘ H 4. THIS ANGLE IS NOT RECOMMENDED. IT WAS NOT
ADEQUATE FOR FALL PROTECTION.
‘ [ | | ‘ \ o \ [ \ \ [
11 t -6 —%‘? PP - : pffﬂ.—éqp* # oo < A » e —eee |
& 3" 2" L N 2" KA & 6" 2" L b 2" 6" Q 13 2" L L2 A REFERENCE DRAWINGS
= i o on - o = L2 2 . = 6" o on 6" TYPE HSB—1 161KV
o~ i S - o~ 10_3m 121—0" 1r_3n -t e = ngsﬁggsfoggszﬁgc;r?gﬁv— ———————————— 416129
11720 | L . 20 - L 112t < v 7 e L I 1210 - e T o et . 416123
\ v / € OF POLE 7 TYPE HS—-1 69KV
€ oF PoLE \Q oF PO,_E/ rypp NSO STRUCTURE — — — — — ———— — ——~ 41 6117
MARK B5 SUSPENSTON STRUCTURE_ _ _ _ _ _ _ _ _ _ _ _ 41 6128
MARK B4 L 4x3 1/2x5/16x14'-6" TYPE HS-1 115KV
L 4x3 1/2x3/8x25' 6" WT=112 LBS MARK B6 Ty T e TR — — — 416122
WT=232 LBS (TYPE HA—1 69 AND 115KV) L 3x3x1/4x14'-6" SUSPENSION STRUCTURE_ _ _ _ _ ___ __ _ _ ¢ 41 6124
(TYPE HSB—1 230KV) WT=67 LBS TYPE HSB-1 138KV

(TYPES HS-1, HS-2, HS—4 AND HSB—1 SUSPENSION STRUCTURE_ _ _ _ _ _ _ _ _ _ _ 41 6159

69 AND 115KV; SEE NOTE 4)

5| € 9/16% HOLE € 3/4% HOLES

N

=| . € 14 HOLES € 9/168 HOLE

" E\‘l / Ay A 2 M.F. 3

‘ . LOCKNUTS F—T 2 LOCKWASHERS
L. rfckffo—f—f—%%—f—— -
* T 1T 1 3 C 08-30-12 ADDED MARK B7, 3/4'" U-BOLT AND MADE HOLES
A7-CG LARGER ON MARK B4.
‘ Lo ! [ . ! [ L R — ) B (92950 REVISED HOLES IN STEEL
_ Lfiff,f, \777\ — — T — \77777 N —|
< R 4"4‘7 Bi A|O4f0'\*03 ADDED DIMENSION TO 9/16¢ HOLES ON MARK B6 EACH
i i F = A7-CG N
- 1 1/2" 3" 21 21 3" 1 1/2" g UNITED STATES DEPARTMENT OF ENERGY
q — e ol e - —— 5 WESTERN AREA POWER ADMINISTRATION
> 6" ol 2" 2" | e 6" 4 HEXAW <+ CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
~ 1-g" 14' -0} 1'-g" NUTS 1 STANDARD DESIGNS

Tt o rote— |/ TRANSMISSION LINES

STEEL ANGLE DETAILS

MARK B7 FOR WOOD POLE STRUCTURES
L 4x3 1/2x5/16x16'-6" 3/4¢ U_BOLT CHARLIE GARCIA DOUG_HANSON
WT=128 LBS WT=3 LBS DESIGNED CHARLIE GARCIA APPROVED DOUGHANSON

(TYPE HSB-1 138KV)

‘| SEPTEMBER 01, 2000 | 41 [ 6133
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|l -NO. 2 AWG COPPER CLAD
WIRE STAPLED TO POLE

7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

BOND CLIP EQUAL TO
HUGHES BROS. NO. 2727.8

DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL

(SEE NOTE 5) NOTES
TWISTED SHACKLE 1. DUCTILE DEAD END THIMBLE REPLACES CONNECTING
WITH BNK EQUAL TO 2 120 1 3 LINKS AND SHEAVE WHEELS THAT ARE USED WITH POLE

BAND CONSTRUCTION.

2. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

3. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL

HUGHES BROS. 2866
(SEE NOTE 4)

— COTTER KEY REQUIRED.
4. FOR ANGLES LESS THAN 20 DEGREES REPLACE SHACKLE
| WITH CLEVIS-CLEVIS FITTING AND 16" EXTENSION LINK
WITH BNK, 40,000 LBS. ULT. STRENGTH.
DUCTILE DEAD END THIMBLE 1 5. THE ULTIMATE STRENGTH OF DEAD-END TEE HUGHES BROS
EQUAL TO ANDERSON TYPE DDT-07 \ @ \ — NO. 2817R4.5-15-15C IS 60,000 POUNDS. THIS DEAD—
WITH BNK, 40,000 LBS. ULT. I N END TEE CAN ACCOMMODATE UP TO TWO DOUBLE GUYS WITH
STRENGTH (SEE NOTE 1) | | T 1 ~ 7~ = TWO EXTENSION LINKS AND TWO SHEAVE WHEELS.
| @ | \ 6. THE DOUBLE GUYING DEAD—END TEE OPTION CAN BE USED
i o S O T2 SRS B e e M
7/8"# BOLT WITH SQUARE HEAD, BROS NO. AS2720 IS 35,000 POUNDS PER ATTACHMENT.
SQUARE NUT AND LOCKNUT EACH ATTACHMENT CAN ACCOMMODATE UP TO ONE DOUBLE
\-PARALLEL GROOVE CLAMP - GUY.
2-BOLT COPPER ALLOY . N \ 7. OTHER DEAD-END TEES MAY BE USED AS LONG AS THE
o = ULTIMATE STRENGTH PER ATTACHMENT IS AT LEAST
o~ 29,000 POUNDS.
7/8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT
DEAD-END TEE HUGHES BROS.
NO. 2817R4.5-15-15C OR EQUAL - ] e ||
(SEE NOTE 5) REFERENCE DRAWING
L GUY ASSEMBLY AND DETAILS _ _ __ _ _ __ __ __ 41 6047
BOND CLIP EQUAL TO |
DUCTILE DEAD END THIMBLE HUGHES BROS. NO. 2727.8 k=l
EQUAL TO ANDERSON TYPE DDT-07 =1 —
o
2|5
BROS. NO. CW80 OR EQUAL =1k
=\
6|k
Y
Y
{HF DOUBLE GUYING DEAD-END TEE
HUGHES BROS NO. AS2720
OR EQUAL (SEE NOTE 6)

7,8"# BOLT WITH SQUARE HEAD,
SQUARE NUT AND LOCKNUT

B 6-9-10 ADDED DQUBLE GUYING DEAD-END TEE OPTION AND
A7-KKR NOTES 5, 6, AND 7.

A 02-28-06 ADDED NOTE 4.
A7-KKR
ITED STATES DEPARTMENT OF ENERGY

U
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWGOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES

TYPICAL DETAILS FOR DEAD END TEES TYPICAL DETAILS FOR

DEAD END TEES
DESIGNED KAREN ROWE APPROVED DOUG HANSON __ __ _ _ __ _
CIVIL ENGINEERING MANAGER
C,
Ac| JANUARY 24, 2005 | 41 | 6138
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OPTICAL GROUND WIRE SPLICE STRUCTURE MATERIALS
PﬁgT QUANTITY DESCRIPTION
1 4% |DEAD—END TEE, HUGHES BROS. NO. 2817R4.5-15-15C OR EQUAL

2 DUCTILE DEAD END THIMBLE EQUAL TO ANDERSON TYPE DDT-07
WITH BNK, 40,000 LBS. ULT. STRENGTH (SEE NOTE 6)

4 7,/8"2 BOLT WITH SQUARE HEAD, SQUARE NUT AND LOCKNUT
2 BOND CLIP EQUAL TO HUGHES BROS. NO. 2727.8
1 PARALLEL GROOVE CLAMP 2-BOLT COPPER ALLOY

AS REQ'D [NO. 2 AWG COPPER CLAD WIRE

EXPLANATION
¥ SEE NOTES 4 AND 5

OB |HN N

2 172" 1 3/4" NOTES
1. ALL HOLES IN WOOD SHALL BE BORED 1/8" LARGER THAN
THEIR RESPECTIVE BOLT DIAMETERS.

2. BNK INDICATES BOLT, NUT, AND STAINLESS STEEL
1 COTTER KEY REQUIRED.

3 FOR INSTALLATION ON TANGENT H-FRAME OR TENSION

STRUCTURES ONLY.

4. THE DOUBLE GUYING DEAD-END TEE OPTION CAN BE USED
* IN PLACE OF TWO SINGLE DEAD-END TEES. THE
| ULTIMATE STRENGTH OF THE DOUBLE GUYING DEAD-END
TEE HUGHES BROS NO. AS2720 IS 35,000 POUNDS PER
ATTACHMENT. EACH ATTACHMENT CAN ACCOMMODATE UP
‘ TO ONE DOUBLE GUY.

5. OTHER DEAD-END TEES MAY BE USED AS LONG AS THE
ULTIMATE STRENGTH PER ATTACHMENT IS AT LEAST

29,000 POUNDS.
6. A LINK AND ROLLER EQUAL TO HUGHES BROTHERS 3154
LINK AND 28062 ROLLER MAY ALSO BE USED.

g
2 172"

REFERENCE DRAWINGS

- OPTICAL GROUND WIRE ASSEMBLIES- — — ¢ 411031
GUY ASSEMBLIES AND DETAILS - — ¢ 41 6047

6" MIN TO NEXT
ATTACHMENT HOLE

% DOUBLE GUYING DEAD-END TEE

HUGHES BROS NO. AS2720
OR EQUAL (SEE NOTE 4)

\\
\\ ~
NN
NN A 11813 ADDED DOUBLE GUYING DEAD-END TEE OPTION.
AN A7-KKR
UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD DESIGNS

TRANSMISSION LINES
TYPICAL DETAILS FOR OPTICAL
CROUND WIRE SPLICE STRUCTURES

DESIGNED KAREN ROWE APPROVED DOUG HANSON  __ _
CIVIL ENGINEERING MANAGER

‘] FEBRUARY 28, 2006 | 41 | 6153
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STRUCTURE MATERIAL
oAy | ANGLE
e DESCRIPTION
1 3 | POLE, SEE STRUCTURE LIST FOR LENGTH
2 2 | X-BRACE, COMPLETE WITH FITTINGS, 5 1/8x6 (HUGHES BROS NO. 2121 OR EQUAL)
R ;| FOUR-WAY STRAIN POLE BAND; HUGHES 3103 SERIES,
JOSLYN J25967 SERIES; OR, APPROVED EQUAL
4 3 | POLE BAND ASSEMBLY, HUGHES B1784-VV OR APPROVED EQUAL
5 6 | FIBERGLASS GUY INSULATOR, 10 FT LENGTH
5
oo Ts 5 5 iggggggNEQbﬂK, PAIR W/BNK; HUGHES 3154; JOSLYN J6650; OR,
X CONNECTING LINK W/BNK
=< Tl >—fg—
oo 8 2 | DEAD-END AUTOMATIC VISE TYPE FOR GUY STRAND
o) 9 2 | SHEAVE WHEEL, 2 1/2 DIA MINIMUM
10 1| TURNBUCKLE, CLEVIS-EYE, 7./8x12
11 |AS REQD| STEEL STRAND 7/16, 7-WIRE, HIGH STRENGTH
1 5 | 1/2% GROUNDING CLTP ASSEMBLY (INCLUDES BONDING CLIP, CARRIAGE BOLT,
NUT AND LOCKNUT). HUGHES 2718.55 OR EQUAL
13 14 | LAG SCREWS, 1/2x4 WITH FLAT WASHERS (2 EACH PER BAND)
DETAIL OF INSULATOR ATTACHMENT (© 14 [ss Reop| O 2 ANG S0% CONDUCTIVITY, COPPER CLAD WIRE
(0° LINE ANGLE)
15 3 | PARALLEL GROOVE CLAMP, 2-BOLT COPPER ALLOY
16 4 | OVERHEAD GROUND WIRE TENSION ASSEMBLY
17 6 | CLEVIS-CLEVIS 90° W/BNK, 40,000 LBS
18 3 | POLE BOTTOM PLATE (BLACKBURN NO. GP 110 OR EQUAL) ATTACHED TO POLE
(19 (3)2(3) POLE ANTISPLITTING DEVICE EQUAL TO STAR-LOCK MANUFACTURED BY THE BAYNE
: 19 3| comPANY
o
[}
E"} 5 (20) POST INSULATOR ASSEMBLY MATERIAL
N QUANTITY
1 o : PART
5 7 —— o - DESCRIPTION
* _ 20 B 7/BXREQD LENGTH WACHINE BOLT WITH LOCKNUT AND LOCK WASHER
21 6 4x4x1/4 CURVED SQUARE WASHER WITH 15/16" HOLE
22 3 BONDING CLIP (EQUAL TO BROOKS MANU BC SERIES OR HUGHES BROS NO. 2727)
NOTES
1. THE 3TD STRUCTURE IS USED FOR CASCADE PREVENTION.
2. FITTINGS SHALL INCLUDE BOLTS, NUTS, AND WASHERS.
3. ALL HOLES SHALL BE BORED 1/8 INCH LARGER IN WOOD
POLE THAN THEIR RESPECTIVE BOLT DIAMETERS.
4. MATERIAL REQUIRED WHERE HORIZONTAL LINE POST

-

Ht
|
|
In
-

INSULATORS ARE USED ARE BASED ON BOLT SIZES SHOWN.
INSULATOR MAY REQUIRE BOLTS, LOCKNUTS, AND WASHERS
OF DIFFERENT SIZES.

5. DEAD END TEES MAY BE USED IN LIEU OF POLE BANDS.
CONNECTING LINKS, SHEAVE WHEELS AND GROUNDING
CLIP ASSEMBLIES ARE NOT REQUIRED WITH DEAD END
TEES. SEE STANDARD DRAWING 41 6138.

1'-0"

©
o ]
= =4
5|2 STRUCTURE ©
a 5 f GROUND ﬁ REFERENCE DRAWINGS
£le | | WIRES | ©y WOOD POLE STRUCTURES
Slg ¥ GROUNDING DETAILS _ — 41 1012
S OVERHEAD GROUND WIRE ASSEMBLY
315 DETAILS FOR WOOD POLE STRUCTURES _ _ _ _ _ _ 41 1019
2|3 TENSION INSULATOR ASSEMBLIES
=1° OGW ATTACHMENT SINGLE STRING_ _ _ _ _ _ __ _ _ ____ ___ 41 1022
olo (0° LINE ANGLE) DOUBLE STRING_ _ _ . ____ 41 1023
IR OPTICAL GROUND WIRE ASSEMBLIES_ _ _ _ _ _ _ __ 41 1031
-~ TYPE 3TA-1 STRUCTURES
STANDARD GUY ARRANGEMENT _ _ _ _ __ __ _ _ _. 41 6125
TYPICAL DETAILS FOR DEAD END TEES_ _ _ _ _ _ _ 41 6138
[ ]
| m 15 | UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
s CORPORATE SERVICES OFFICE - GOLDEN, COLORADO

STANDARD DESIGNS

D TRANSMISSION LINES
TYPE 3TD 115KV
3-POLE TENSION DEAD END STRUCTURE

AAAT

DESIGNED _KAREN ROWE APPROVED _DOUG HANSON

CIVIL ENGINEERING
IANAGER

| FEBRUARY 15, 2006 | 4% | 6157
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2 STRANDS NO. 4 COPPER WIRE, LINE POST LINE POST

BRACING POST TOP DIA TWISTED, STAPLED TO POSTS BARBED WIRE, GALVANIZED, 12 1/2-
" GAGE, WITH 4-POINT BARBS (TYP)
4" MIN (SEE NOTE 1) 3-INCH DIA ROUND WOOD /

SEE DETAIL A\ GATE STAY 5'-0" LENGTH SEE DETAIL B NUMBER OF WIRES SAME AS [BRACING POST 3
T

—_ EXISTING FENCE, 4 MINIMUM

1 =\ 40-INCH NO. 9 1/2 GAGE N 3
; GALVANIZED WIRE STAYS [
A L = .
)(/ L \ v . /7 o
Pt | / :c_> _HE3L / °
S~ 5 S Bl 5 o
=) e 5 -
§ : / \ 5 o " '
9 o0
AN 51 _Qn 51 _Qn X
- ole - .l
N >l > | val y
b | — 2 u
N RO IUULL LU, _ > e &
|z 3¢ ROUND WOOD GATE 2 STRANDS NO. 4 COPPER ¢
) LOCATION ON RIGHT = g :
5l OR LEFT SIDE OPTIONAL J|= STAY 5'-0" LENGTH WIRE, TWISTED, STAPLED ~
dE TO POSTS
- =
" \
NO. 4 GOPPER BONDING ||
y WIRE (SEE NOTE 4)
R LI ] 12' 0" MAX |
a_g" | 16' -0+ N a—g" =~
FABRICATE SPECIAL LINK TO
JOIN 3/16" CHAIN TO 5/8" BAR
WELD
A #5 GA WIRE - i
CATCH\~r | WELD %
< N 5 WELD WELD No. 11 cA STEEL,
" _ : 1" WIDE
\ o A ROUND BAR Twax BARBED WIRE
— ] p— C
11_gy | 30
2'-0" NOTES
NO. 4 COPPER WIRE LOOP. TOP gE_ﬁILIgy cﬁ%ﬁ; 1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.
AND BOTTOM, STAPLE TO POST / \>\ DETAIL OF GATE CLOSER 2. POSTS AND BRACES SHALL BE PRESSURE-TREATED
\ 3/16", GALVANIZED COIL CHAIN 3. GATE CLOSER SHALL BE GALVANIZED IN ACCORDANCE
N L —DOUBLE NO. 4 COPPER WIRE WITH ASTM DESIGNATION A-153.
LOOPS, STAPLE TO POST 4. INSTALL BOTTOM COPPER BONDING WIRE BETWEEN GATE
=" <= POSTS ONLY IF GATE IS WITHIN A FENCE WHICH
N P N - = - s CROSSES UNDER OR IS PARALLEL TO AND WITHIN 150
K 3 o~ FEET OF TRANSMISSION LINE CENTERLINE.
(WEAR POINT) " 5. CONNECT EACH NEW FENCE WIRE TO EXISTING FENCE
4x4 BRACING, MORTISE 1" N YR oarCa TQ ENGAGE j 4x4 BRACING,MORTISE 1" WIRE FOR ELECTRICAL GROUNDING.
FASTEN WITH 2-40d SPIKES STAPLE FASTEN FENCE WIRE TO o 'chert OV E FASTEN WITH 2-40d SPIKES
BONDING WIRE. BONDING WIRE
] 9 GAGE SMOOTH GALV. [
J | J < <
O TN | ) S
= — NO. 4 COPPER
BONDING WIRE
3 e
DETAIL A DETAIL B
N 10-26-11 MINOR RRVISIONS
A7-KR
M 7-21-10 MINOR REVISIONS.
A7-DH
L 5-15-07 MINOR REVISIONS.
A7-DH

TED STATES DEPARTMENT OF ENERGY

UNT
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

BARBED WIRE GATE
FOR RIGHT—OF-WAY FENCES

CHIEF, TRANSMISSION LINE
STRUCTURAL BRANCH

] APRIL 25,1994 41 [ 9002
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112

- 10'—o" N
CORNER INSULATOR F T
— X — X=X ——X—X > Hly— X— X— X— X —
ELECC e X—X— X —X—X—X— X —X—X—X — X — X — X — X —X —p—/"
FENCE SIGN LINE POST
INSULATORS

INSULATE GATE
<——FELECTRIC FENCE CHARGER LATCHES ELECTRIC BARBED WIRE FENCE

— X —X—X—X— X —H
~Cr X—X—X—X—X—X—X—X—X—X—X

(@)

NN R

SR r_«//V:/ X
- -7

\ /

LIST OF MATERIALS

QTY DESIGNATION

4 BOLT, "J'" TYPE, WITH WING NUT

4 INSULATOR, CORNER

4 INSULATOR, LINE POST

2 LATCH, GATE INSULATED

2 POST, ANGLE, 3/4x3/4x7/64 — 4 1/2 FEET HIGH

1 SIGN, ELECTRIC FENCE, 4x8

20' | WIRE, BARBED, 18-GA GALV STEEL FOR ELEC FENCE

§ &ﬂrx—x—x—x—
X—Xx—x—x—

N

KA I
-7

NOTE

1. WHERE SINGLE WIRE FENCES EXIST, FURNISH AND
INSTALL MATERIALS FOR SINGLE WIRE GATE.

C 7-15-03 REVISED TITLE BLOCK ONLY.
A7-RC
B 7-13-99 REDRAWN.

A3-RMC

SUPERSEDES DWG NO. 40-D-5910

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

ELECTRIC BARBED WIRE GATE
FOR RIGHT-OF-WAY FENCES

ELECTRICAL ENGINEERING MANAGER

G| UNE 24, 1981 | 41 [ 9003
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N

,/~— NUMBER ON OPPOSITE 0
[~ SIDE OF POLE

/

(<‘<§a| ﬁ; 3]

DETAIL B 4on DETAIL A

e e O\/ O O\/

AERIAL PATROL MILE MARKER SIGN LOCATION AERIAL PATROL MILE MARKER SIGN LOCATION
H-FRAME STRUCTURE 3-POLE OR SINGLE POLE STRUCTURES
(SEE NOTE 8)

NOTES
1. SIGNS SHALL BE MADE OF NO. 18 U.S. GAGE SHEET
STEEL .
2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW, FIGURES SHALL BE BLACK.
3. FIGURES SHALL BE OF THE "BLOCK'" TYPE, 5-INCHES
HIGH AND 3-INCHES WIDE. BODY LINES SHALL BE
ALUMINUM, ALUMINUM ALLOY 3/4-INCH WIDE.
OR STAINLESS STEEL 4. EACH SIGN SHALL HAVE FOUR FINISHED 1/2-INCH HOLES.
NUMBERS ATTACHED WITH HOLES IN SIGNS SHALL BE FITTED WITH BRASS EYELETS.
GALVANIZED NAILS 5. EACH SIGN SHALL BE 8-INCHES HIGH, WIDTH MAY VARY
AS FOLLOWS:
1/4x1 1/4" FOR THREE DIGIT SIGNS SUCH AS 200, WIDTH SHALL
o I LAG SCREWS BE 17-INCHES;
1 WITH WASHERS FOR THREE DIGIT SIGNS SUCH AS 100, WIDTH SHALL
BE 15-INCHES;
FOR TWO DIGIT SIGNS SUCH AS 20, WIDTH SHALL BE
13—-INCHES;
4 + 4 FOR ONE DIGIT SIGNS SUCH AS 2, WIDTH SHALL BE
9-INCHES.
) 6. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
1 7 \ \ T THE RECOMMENDED STANDARDS FOR MANUFACTURE OF

1.1/2"
1
!
Y
!

6"
o

PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
. ALL FERROUS HARDWARE SHALL BE GALVANIZED.
8. 6-INCH HIGH NUMBERS SHALL BE ATTACHED ONE FOOT
BELOW LOWEST POLE BAND ON RIGHT HAND POLE SIMILAR
N M— { TO STRUCTURE NUMBER SIGNS.

[
~

%
1“ '
%

EQ‘ 3/4" 1"
_ — -— “+ -—
o - L e
3 o -
11-8-13 CHANGED NOTE ON STRUCTURE NUMBER SIGNS.
E A7-KKR
AERIAL PATROL MILE MARKER SIGNS D |7515:0% REVISED TITLE BLOCK ONLY.
(ONLY ON FIRST STRUCTURE OF EACH MILE SECTION OF LINE) 52705 TREVISED AND REDRAIN
C A2-RMC ’
DETAIL A<FRONT FACE) SUPERSEDES DWG NO. 40-D-5174
STRUCTURE NUMBER SIGNS DETAIL B @k Face) WESTERN AREA PONER ADWINISTRATION
(MOUNT 8 FOOT ABOVE GROUNDLINE CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
ON RIGHT POLE WHEN LOOKING
AHEAD AND BACK ON LINE) TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
AERIAL PATROL MILE MARKER
AND NUMBER SIGNS

CHIEF, TRANSMISSION LINE BRANCH

] AUGUST 21, 1995 | 41 [ 9004
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B
\!;;1 ,OR

MILE MARKER SIGN

ﬁ*

@ I.‘\ [100]
H

LOCATION AND MOUNTING DETAILS FOR SIGNS ON LATTICE STEEL TOWERS

21 _q

1.172"
—

2 7/8"
1.1/2"

110"

di

10 172" 10 172"

9 5/8" 9 5/8"

1172
e 72

2 7/8"
e

WARNING ARROW

21 _q"

3 172"
e 72

1.172"
e

8 1/2"

10 172" 10 172"

i

€ 6-7/16"¢ HOLES
FOR HORIZONTAL
MOUNTING

NOTE: SIGN MAY BE MOUNTED EITHER

HORIZONTALLY AS SHOWN OR
VERTICALLY, AS INDICATED.
SEE NOTE 6.

€ 4-7/16"¢ HOLES FOR

VERTICAL MOUNTING

112"
e 72

T

21"
7

EZIN |

WARNING ''X"

€ 6-7/16"¢ HOLES

e
. NN oLz
Q I qn
=| - f— — |
o) ~
‘ —¢ 6-7/16"9
HOLES

11pn

7 3/4"
N
10"

o~

o
MIN.

1.1/2"
e e ————

21
MIN. 6" 1/2"

3 1/8"

NOTE: "L'"= 10" FOR SINGLE DIGIT

"L'"= 18" FOR TWO DIGITS
"L'"'= 26" FOR THREE DIGITS

MILE MARKER SIGNS

2 SIGNS PER TOWER

L
—

DETAIL X

ROUND FLAT WASHER

THREE 5/8¢x1 1/4" HEX
BOLTS FOR HAT TO STEEL
CONNECTION.

SIX 3/8%x1 1/4" HEX
BOLTS FOR SIGN TO HAT
CONNECTION

HEX NUT
M—F LOCKOUT OR PALNUT

Nd
o |||]
Nd
r

<
— AN/

k\\\\\\\\kSPRING—LOCKWASHER

-

)
<
<

DETAIL B

SIGN MOUNTING HARDWARE

(SEE NOTE 2)

4

g e

8 57/64"

3/16"
I d—
7/168 HOLES

NOTE: "M'= 3 7/8" FOR MILE
MARKER SIGN
"M'= 3 1/2'" FOR WARNING
SIGNS

HAT SECTION
LEGNTH OF HAT SHALL BE SAME AS SIGN

_J

aal

DETAIL Y

L2

—

DETAIL Z

SEE DETAIL B FOR MOUNTING HARDWARE

SEE DETAIL X,

Y, Z, FOR

ALTERNATE MOUNTINGS OF HAT

SECTION A-A

MATERIAL SPECIFICATIONS
(FOR MILE MARKER SIGNS)

1. SIGNS SHALL BE MADE OF NO. 16 US GAUGE SHEET
STEEL

2. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.

3. FIGURES SHALL BE OF THE "BLOCK" TYPE, 10 INCHES
HIGH AND 6 INCHES WIDE. BODY LINES SHALL BE
1 1/2 INCHES WIDE.

4. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

5. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

NOTES
1. FIRST STRUCTURE OF EACH MILE SECTION SHALL BE

MARKED WITH TWO METAL AERIAL PATROL NUMBER SIGNS,

ONE MOUNTED EACH SIDE OF TOWER AS SHOWN ABOVE.

LOCATION AND MOUNTING DETAILS ARE GENERAL AND MAY

BE MODIFIED TO SUIT LOCAL CONDITIONS.

2. HOLES FOR MOUNTING HARDWARE SHALL BE 1/16" LARGER

THAN SIZE OF BOLT USED. HOLES IN SIGNS SHALL BE
FURNISHED AND FITTED WITH BRASS EYELETS.

LONGITUDINAL SPACING OF ALL HOLES IN HAT SECTIONS

INCLUDING THOSE FOR HAT SECTIONS TO STEEL
CONNECTIONS SHALL BE THE SAME AS USED FOR SIGNS.
3. WARNING "X'" SIGN SHALL BE STANDARD UNITED STATES

DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL HIGHWAY

SIGN, DESIGNATION W2-1, TURNED ONE-FOURTH OF A
TURN TO BECOME AN 'X".

4. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN
DESIGNATION W1-6.

5. BACKGROUND COLOR FOR WARNING SIGNS SHALL BE
ENGINEER GRADE YELLOW IN ACCORDANCE WITH ASTM D
4956. ''X" OR ARROW SHALL BE BLACK.

6. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF
WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
PROFILE DRAWINGS.

REFERENCE DRAWING
AERIAL PATROL WARNING SIGNS

AND MARKER BALL MARKING DIAGRAMS_ _ _ _ _ _ _ 41 9029
D |7515-08 REVISED TITLE BLOCK ONLY.
A7-RC
C|/1-7=00 REDRAWN, ADDED WARNING SIGNS, NOTES, AND
A3-RMC REFERENCE DRAWING NUMBER.
B|7z129e REDRAWN..
A3-RMC

SUPERSEDES DWG NO. 40-D-6045

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

LATTICE STEEL TOWERS
AERIAL PATROL MILE MARKER
NUMBER AND WARNING SIGNS

DESIGNED BUREC APPROVED ROSS M. CLARK__ __ __ __ __ __ __
ELECTRICAL ENGINEERING MANAGER

|  AuGUsT 6, 1979 | 41

| 9005
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ST

) r NOTES
o e} 1. SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE TOP
DANGER SIGN OR THE BOTTOM TWO HOLES.

. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

2

3. SEE DRAWING NO. 41 9027 FOR LOCATION OF SIGNS ON
o o TUBULAR STEEL STRUCTURES.

4. SIGNS SHALL BE MADE OF NO. 18 US GAUGE SHEET

5

6

11/18"

STEEL .
FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND
COLOR SHALL BE YELLOW. FIGURES SHALL BE BLACK.

ALTERNATE LOCATIONS 2" MIN | 2" o on 2

"M
FOR NUMBER SIGN 2 NI

1 112" . FIGURES SHALL BE OF THE "BLOCK" TYPE, 3-INCHES
™ ™ e HIGH AND 2-INCHES WIDE. BODY LINES SHALL BE
i e 1/2-INCH WIDE.
11720 7. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
T SEE NOTE B ENOUGH TO TAKE 3/8-INCH BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.

8. EACH SIGN SHALL BE 5-INCHES HIGH, WIDTH MAY VARY
‘V PANGER SR NUMBER SIGN SPECIFICATIONS A5 FOLLONS:

FOR FOUR DIGIT SIGNS SUCH AS 200-2, WIDTH SHALL
BE 18 1/2-INCHES.

FOR FOUR DIGIT SIGNS SUCH AS 100-2, WIDTH SHALL
BE 17-INCHES.

FOR THREE DIGIT SIGNS SUCH AS 20-2, WIDTH SHALL
BE 15 1/2-INCHES.

FOR TWO DIGIT SIGNS SUCH AS 2-2, WIDTH SHALL BE
12 1/2-INCHES.

NUMBER SIGN 9. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH
THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
DIVISION OF THE PORCELAIN INSTITUTE, INC.

10. TWO SIGNS PER STRUCTURE ONE AHEAD ON LINE AND ONE

SIGNS SHALL BE LOCATED
NOT LESS THAN 7'-6" AND
NOT MORE THAN 15'-0'" ABOVE
TOP OF CONCRETE FOOTINGS

BACK.
STRUCTURE NUMBER LOCATION
™M ROUND FLAT WASHER
> M-F LOCKOUT ‘///7
N
@) 4 o o 4
H
A\\\*DETAIL A ;i
3/8x1 1/4 HEX
BOLT AND NUT ‘///f*LETTERED FACE OF SIGN
o o 4 F|7515:05 REVISED TITLE BLOCK ONLY.
SPRING-LOCKWASHER A7-RC
E [01-20-03 REVISED DRAWING NUMBER IN NOTES AND ADDED NOTE
AT-RMC 10.
D |7713-00 REDRAWN..
A3-RMC
SIGN FASTENING DETAIL DETAIL A

SUPERSEDES DWG NO. 40-D-5762

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

STRUCTURE NUMBER SIGNS
DETAILS AND LOCATION

SIGN MOUNTING HARDWARE

ELECTRICAL ENGINEERING MANAGER

G| AuGUsT 6, 1978 | 41 | 9007
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M—-F LOCKOUT- TT
ROUND FLAT WASHER

11/16

11/16

©

My S—
© i
3/8x1 1/4 HEX
BOLT AND NUT
/LETTERED FACE OF SIGN
WHITE ]

BLACK LETTERS BACKGROUND SPRING-LOCKWASHER
WHITE OUTLINE —. ]

/RED BACKGROUND

DETAIL A
SIGN MOUNTING HARDWARE

LN o] o
o\
DETAIL A

WHITE LETTERS

BACKGROUNDJ

SER AW/A

UNITED STATES DEPT OF ENERGY
v/ WESTERN AREA POWER e

SIGN FASTENING DETAIL

11/16

@ ADMINISTRAT IO ®

11/16

Mar 23, 2006- 11:15am Plotted By: Seela S:\Engineering\Standard Draowings\41\41_9008e.dwg Last Saved By: palmer IMAGES:

NOTES

1. SIGNS SHALL BE MADE OF NO. 16 US GAUGE SHEET
STEEL. HEIGHT AND WIDTH DIMENSIONS MAY VARY FROM
10 TO 12 INCHES AND 14 TO 18 INCHES, RESPECTIVELY.

. FINISH SHALL BE PORCELAIN ENAMEL.

. EACH SIGN SHALL HAVE FOUR FINISHED HOLES LARGE
ENOUGH TO TAKE 3/8 IN. BOLTS. HOLES IN SIGNS
SHALL BE FITTED WITH BRASS EYELETS.

4. THE PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH

THE RECOMMENDED STANDARDS FOR MANUFACTURE OF
ALTERNATE LOCATIONS PORCELAIN ENAMEL SIGNS (PEI:S-103) OF THE SIGN
FOR DANGER SIGNS DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
5. SIZE OF LETTERING AND BACKGROUND SHALL BE
PROPORTIONAL TO THOSE SHOWN.

6. ALL FERROUS HARDWARE SHALL BE GALVANIZED.

7. SIGNS SHALL BE FASTENED BY MEANS OF EITHER THE
TOP OR THE BOTTOM TWO HOLES.

WIN

ALTERNATE LOCATIONS FOR
DANGER SIGN ON OPPOSITE
FACE OF TOWER

DANGER SIGN ON
OPPOSITE FACE
OF TOWER

DANGER SIGN

SIGNS SHALL BE LOCATED / E 7-15-03 |REVISED TITLE BLOCK ONLY.
NOT LESS THAN 7-6 AND \ A7—DH
NOT MORE THAN 15-0 ABOVE D 10-2-95 |REDRAWN. REVISED TO ADD LOCATION OF SIGNS.
TOP OF CONCRETE FOOTINGS A2-CG
SUPERSEDES DWG NO. 41-9009 & 40-D—4387
UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
TRANSMISSION LINE STANDARDS
DANGER SIGNS
DETAILS AND LOCATIONS
DESIGNED CHARLIE GARCIA _ _ _ _ APPROVED DOUG HANSON __
DANGER SIGN LOCATION CIVIL ENGINEERING MANAGER
Fo] ocTOBER 2, 1995 | 41 [ 9008
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6'-0" MIN

7/82 BOLT

6'-0" MIN

TOP VIEW OF BOG SHOE

10'—0"

LIST OF MATERIALS

BOG SHOE
NO.

REQD DESCRIPTION

4 BOG SHOE, WOOD, 8x6-0

2 7/8x42 DOUBLE ARMING BOLT

12 4x4x1/4 SQUARE CURVED WASHER

4 3/4x24 DOUBLE ARMING BOLT

¢

AR RN

N\,
1S

6'-0" MIN

EXCAVATE AND BACKFILL
WITH EXCAVATED MATERIAL

=N
s
i _
| 1
ﬁo@ FF==F==LH &
S PN S5
RRORES o/ Sl ]

GRAVEL BACKFILL

BOG SHOE

BOTTOM TIMBERS
SHALL RUN PARALLEL
TO TRANSMISSION LINE

SEE NOTE 2 <|3
b

£

BOG ANCHOR

ba RGN

510"

>

y ]
= 7
/x SEE DETAIL A

DETAIL A

ALUMINUM DISC
(SEE NOTE 5 AND 6)

BOG ANCHOR
NO.
REQD DESCRIPTION

1 CONCRETE ANCHOR

ANCHOR ROD, 3/4x8-0

3x3x1/4 CURVED WASHER, GALVANIZED

p=|=

#4 REINFORCING BARS PER DETAIL A

1. BOG SHOES SHALL BE PACIFIC COAST DOUGLAS FIR AND

2. BOTTOM AND TOP TIMBERS SHALL BE PLACED ON LEVEL
3. TREAT ALL FIELD DRILLED HOLES IN ACCORDANCE WITH
4. BOG ANCHORS SHALL BE REINFORCED CONCRETE WITH A

5. POLES WITH BOG SHOES OR BOG ANCHORS INSTALLED

6. THE DISCS FOR POLES WITH BOG SHOES SHALL BE

7. GRAVEL SHALL BE PIT-RUN, FREE-DRAINING MATERIAL

NOTES

SHALL HAVE A MINIMUM OF 6 FEET IN LENGTH BY 8
INCHES IN DIAMETER AND SHALL HAVE THE SAME
FULL-LENGTH PRESSURE PRESERVATIVE TREATMENT AS
THAT REQUIRED FOR THE POLES.

BEARING SURFACES.
THE SPECIFICATIONS.

MINIMUM SIZE OF 6 FEET IN LENGTH BY 8 INCHES IN
DIAMETER.

SHALL BE TAGGED WITH 24 GAGE, 2 INCHES DIAMETER,
ALUMINUM DISCS. THE DISCS SHALL BE ATTACHED WITH
TWO 2 INCH ALUMINUM TWIST NAILS. ALTERNATE TAGS
MAY BE SUBMITTED FOR APPROVAL BY CONTRACTOR. TAGS
SHALL BE MOUNTED APPROXIMATELY 5 FEET ABOVE THE
GROUNDLINE.

EMBOSSED WITH A BS AND THE DISCS FOR POLES WITH
BOG ANCHORS SHALL BE EMBOSSED WITH A BA ALONG
WITH THE YEAR INSTALLED.

WITH A MAXIMUM SIZE OF 2 1/2 INCHES.

C 7-15-03 |RE\/ISED TITLE BLOCK ONLY.
B 2-7-95 REVISED AND REDRAWN ON CAE.
A2-RMC

UNITED STATES DEPARTMENT OF ENERGY
WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
BOG SHOE AND BOG ANCHOR

CHIEF, TRANSMISSION LINE BRANCH

Fa]  wuLy 17, 1980 | 41

[ 9019
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CROSS SECTION

\\\\ SPACE WATER BARS
50 TO 200FT APART

5 HEAD
~ oF o~
SLOPE

PLAN VIEW OF ROAD

OF WATER BAR ON &

6" MIN INTO
SOLID GROUND

A7-DH

;\ 7-15-03 REVISED TITLE BLOCK ONLY.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION

CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

ACCESS ROAD REHABILITATION
WATER BAR CONSTRUCTION

DESIGNED KAREN ROWE ~  approvep DOUG HANSON
CIVIL ENGINEERING

MANAGER

AgPECEMBER 371, 1996 41

9021
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SEE DETAIL A
BRACING POST, 7¢ MIN / GATE POST, 104 MIN BRACING POST, 7¢ MIN
\[ 2 STRANDS NO. 4 COPPER L 2 STRANDS NO. 4 COPPER \\/

51_Q"

3'-0" MIN

L 1 5/8" 0.D.x18 GAGE MIN
) — WIRE, TWISTED, W\ A SEE DETAIL B
STAPLED TO POSTS B g%igﬁng%ngéTs
/ i | ‘ A\
A x s
: " | /
Blu 7 [
é % ~ / ~ ~
% E L'.__, e ~ 1+ _ o)
0o S ¥ == S
6 Ez ! _I g =
T w 0 <+ o [
- (W | ()
~— | @ ») (%2}
et \ | / \
) \\ ¢ Y > ]
+l
: — 1 igp |
I e [e = = 2|
@W PSASSEENNANS NN A NN I = R .
H =
T ©
_I
_ -
-
=
5 NO. 4 COPPER
- BONDING WIRE
| -+ (SEE NOTE 9)
8 —on 16' =0 8o
§3§§§§x§LATE € 19x4 DRILL
11/2"
j———————————
1/2" :
— |- Q
1 1/2" 1+ 4 / -
1 179 11_gn T s \ } i NOTES
— I 1. GATE CONSTRUCTION INCLUDES POSTS AND BRACING.
B 3 ,4# 2. GATE, HARDWARE, AND WIRE SHALL BE ZINC COATED.
‘ . 3. POSTS AND BRACING SHALL BE PRESSURE-TREATED
GATE POST, 10"# MIN | ‘ N TIMBER.
| 1 o B by A\ 4. CONNECT BONDING WIRE TO TOP AND BOTTOM
== == Q - BOLT HOOKS AND STAPLE INTERSECTIONS OF FENCE
> 1/2" 2" 1/2" WIRE AND BONDING WIRE TO GATE POSTS FOR
+ _ _ Py - " .~ ELECTRICAL GROUNDING.
T | == e — == — = € 7/162 HOLES 5. DIAMETER OF TUBING SHALL BE APPROXIMATELY
! e == (IN PLATE ONLY) MAINTAINED WHEN BENDING TOP TWO CORNERS OF
\ N FOR 3/89x2 LAG _ OUTSIDE GATE FRAME.
BAR 3/4% _R  SCREWS 6. INTERIOR CROSS TUBES SHALL BE MITERED TO OUTSIDE
—— | SECTION B-B CATE FRAME
7. CONNECT EACH NEW FENCE WIRE TO EXISTING FENCE
WIRE FOR ELECTRICAL GROUNDING.
STANDARD WASHERS y y 8. STAPLE INTERSECTIONS OF FENCE WIRE AND COPPER
SECTION A-A B # f ggggﬁg?NgIRE TO GATE POSTS FOR ELECTRICAL
P " m .
3/4%x16 BOLT HOOK 1 4x4 BRACING 9. INSTALL BOTTOM COPPER BONDING WIRE BETWEEN GATE
(SEE NOTE 10) SEE NOTE 5 MORTISE . FASTEN POSTS ONLY IF GATE IS WITHIN A FENCE WHICH CROSSES
HEX NUT — | ¢ C& WITH 2-40- SPIKES UNDER OR IS PARALLEL TO AND WITHIN 150 FEET
| N f ‘ S OF TRANSMISSION LINE CENTERLINE.
< - 10. INSTALL TOP BOLT HOOK POINTING UPWARD OR DOWNWARD,
————————————— AS DIRECTED BY THE COR.
T )
I
STANDARD
/ WASHER
D 8-1-05 CHANGED GALVANIZED WIRE TO COPPER AND
L ‘ A7-DH REVISED NOTES 8, 9, AND 10.
7-15-03 REVISED TITLE BLOCK ONLY.
SEE NOTE 6 Af C 1 ‘A C |a7-oi
3+ 3/16" . \ B 8-26-94 |MINOR REVISIONS.
# ~ | " ~—NO. 4 COPPER BONDING A2-wee
‘ ‘ I I WIRE (SEE NOTE 8) A 3-22-94 | ADDED BURIED BONDING WIRE.
—— == = N\ N\ === — A2—-WCC MINOR REVISIONS.
+ | UNITED STATES DEPARTMENT OF ENERGY
m —— Edl —— | T~~~ ¢ " WESTERN AREA POWER ADMINISTRATION
4x4 BRACING, RN . \ E— 1 1/2"R - 3787 BOLT, CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
MORTISE, FASTEN I | 5 BAR 1/2¢ NUT, AND LOCKNUT\
WITH 240 SPIKES c \\Zs ) ‘ TRANSMISSION LINE STANDARDS
NO. 4 COPPER BONDING
WIRE (SEE NOTE 4) -/ a
DETAIL A L PREFABRICATED TUBULAR STEEL GATE
WESTERN—FURNISHED
5/16'" LINK CHAIN MIN PADLOCK
3/16'" BENT PL DESIGNED B.G. HAGLER __ __ _ APPROVED G.0. THONAS _
DETAIL B SECTION C-C DT INE Ao BUILOING DESTON "

A-| JANUARY 23, 1991 41 [ 9024
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1—0"

2 o
1 1/2" 10 1/2" 10 1/2" 1.1/2"
RIRVZANN o 1 172"
R € 7/16¢ HOLES
91 _gn
1 1/2" 10 1/2" 10 1/2" 1.1/2" 1 N P
RIVZANN 1 172"
B 9 5/8" 9 5/8"
- Q.
© Dz
NN € 7/162 HOLES
4o ik
f NES
s N ey
y y }
I . ; . %
NE 3/ & 3/8
I | N Y s
- -~ — - -~ —
WARNING ARROW WARNING ''X"

AERIAL PATROL WARNING SIGNS

I

V9

AN

| PL 1/8x2-0x2-0

(FOR WARNING SIGN "'X')
PL 1/8x2-0x2-0
(FOR WARNING ARROW)

~H

i,

DETAIL A
: / Lf
‘////rfWARNING SIGN

1/2x4 LAG SCREW

3x3x1/4 STEEL ANGLE
WITH 9/16" HOLE

g
%

e
>
i
5

===l

3/8x5 MACHINE BOLT
W/LOCKNUT AND 2 WASHERS

SECTION A-A

H-FRAME STRUCTURE

1'—0"" BELOW
E LOWEST
POLE BAND

3-POLE STRUCTURE
(SIMILAR FOR 1-POLE STRUCTURES)

CURVED WASHER////’

3/8xREQD LENGTH
MACHINE BOLT, NUT
AND LOCKNUT

FLAT WASHER

PL 1/8x2-0x2-0
(FOR WARNING "'X')
PL 1/8x2-0x1-0
(FOR WARNING ARROW)

=] ‘\\\\\7
ﬂiﬁ WARNING SIGN

SECTION B-B

AERIAL PHOTO
WARNING SIGN

ROUND WASHER

HEX NUT
LOCKNUT

3/8x1 1/2

MACHINE BOLT MOUNTING PLATE

DETAIL A

NOTES

. WARNING "X" SIGN SHALL BE STANDARD UNITED STATES

DEPARTMENT OF TRANSPORTATION (DOT) FEDERAL HIGHWAY
SIGN, DESIGNATION W2-1, TURNED ONE-FOURTH OF A
TURN TO BECOME AN 'X'.

. WARNING ARROW SIGN SHALL BE STANDARD DOT SIGN

DESIGNATION W1-6.
SIGNS SHALL BE MADE OF NO. 18 U.S. GAGE SHEET
METAL .

. FINISH SHALL BE PORCELAIN ENAMEL. BACKGROUND

SHEETING COLOR SHALL BE ENGINEER GRADE YELLOW IN
ACCORDANCE WITH ASTM D 4956-94. "X'" OR ARROW
SHALL BE BLACK.

EACH SIGN SHALL HAVE HOLES FITTED WITH BRASS
EYELETS. FINISHED HOLES SHALL BE LARGE ENOUGH TO
TAKE 3/8-INCH BOLTS.

MOUNTING PLATES SHALL CONFORM TO ASTM A 36.

. ALL ATTACHMENT HARDWARE SHALL BE GALVANIZED.

HOLES THROUGH CROSSARM SHALL BE FIELD DRILLED 1/8
INCH LARGER THAN BOLT DIAMETER.

CLEARANCE SHALL BE MAINTAINED BETWEEN AERIAL
WARNING SIGNS AND ALL GUYS AND GROUNDING HARDWARE.

. FOR STRUCTURE LOCATIONS AND REQUIRED TYPE OF

WARNING SIGN, SEE SPECIFICATIONS AND PLAN AND
PROFILE DRAWINGS.

REFERENCE DRAWING

AERIAL PATROL WARNING SIGNS AND
MARKER BALL MARKING DIAGRAMS_ _ _ _ _ _ _ _ _ 41 9029

7-15-03
A7-RC

REVISED TITLE BLOCK ONLY.

11-7-00
A3-RMC

ADDED REFERENCE DRAWING

11-17-95
A2-RMC

UPDATED SIGN DETAILS TO NEW STANDARD

TED STATES DEPARTMENT OF ENERGY

UN
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

TRANSMISSION LINE STANDARDS

WOOD POLE STRUCTURES
AERIAL PATROL WARNING SIGNS
DETAILS AND LOCATIONS

CHIEF, TRANSMISSION LINE BRANCH

Ag

AUGUST 21, 1995 | 41

[ 9026
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THIS SHEET COVERS AERIAL PATROL MILE MARKER
SIGNS AND MOUNTING PLATES FOR NEW STRUCTURES

11

11 _gn
4 1/4"
-
4 1/
—
|1 3/4n 1 .3/4"
—_ e - >
S |
- € 7/16"# HOLES
AERIAL PATROL
: MILE MARKER SIGNS
i o PL 1/ax12x17.25 ; T ;
N
o L 2 1/2x2 1/2x5/16x8
® 3/8"% BOLT, NUT,
2l 5 WASHERS, AND LOCKNUT
N
= TOP OF POLE \‘ﬁ
Sl 2
P | | MOUNTING PLATE
§ I | .//7
- | |
I l L
| |
| ‘ ‘ | AERIAL PATROL
| A | MILE MARKER SIGN
‘ y ‘
ATTACHMENT DETAILS
PN oy vy € 11/16"¢ HOLES FOR NOTE 7
| le 5/8"% BOLTS, NUTS,
g WASHERS, AND LOCKNUT
AERIAL PATROL MILE MARKER SIGN MOUNTING PLATE
1 _gn 1 _gn
4 1/4m 4 174" 202"
fa— fa—
4 1/4" 4 /4 1" 7 3/4" 7 3/4m 1"
— — — le——
S 1 3/4" 1 3/4" S| 33/4" 3 3/4" - 4 1/4"
o —————— - — -—— © f-— — © f—
N N n " N "
S S 1 1 AN 4 1/4
I — o - | - - .
" " "
| |
&€ 7/16"¢ HOLES ‘ & 7/16"# HOLES ' ‘ ‘ &€ 7/16"¢ HOLES
-—1© S — ) - é o — © 749
g % %
3 33 R
~ -~ I~
— o [ o 72\ — o — o — R\l
& & o & ES & &
g N ¢ 174" RING FILLS % € 1/4" RING FILLS
Lo} L2} ~

1-DIGIT MILE MARKER

2-DIGIT MILE MARKER

3-DIGIT MILE MARKER

AERIAL PATROL MILE MARKER SIGNS

o

£ e

1.1/2"
— =

10"

©

©

©

=~
Uy

(®

LETTERING TO BE CENTERED HORIZONTALLY

AERIAL
SIGN

AND VERTICALLY

PATROL MILE MARKER
LETTER DIMENSIONS

NOTES

AERIAL PATROL MILE MARKER SIGNS SHALL BE NO 18
U.S. GAGE SHEET STEEL.

FINISH FOR SIGNS SHALL BE PORCELAIN ENAMEL.
BACKGROUND COLOR SHALL BE YELLOW AND FIGURES
SHALL BE BLACK.

PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH THE
RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI: S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.
FIGURES SHALL BE "'BLOCK" TYPE.

HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH
BRASS EYELETS.

AERIAL PATROL MILE MARKER SIGN MOUNTING PLATES
SHALL BE THE SAME TYPE OF MATERIAL AND FINISH AS
THE STEEL POLE.

INSTALL TWO AERIAL PATROL MILE MARKER SIGNS ON
THE FIRST STRUCTURE OF EACH MILE SECTION.
MOUNTING PLATE SHALL BE PERPENDICULAR TO THE
DIRECTION OF THE TRANSMISSION LINE. MOUNT SIGNS
BACK-TO-BACK ON MOUNTING PLATE.

DRAWING 41 9027-2 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR NEW
STRUCTURES.

DRAWING 41 9027-3 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR EXISTING
STRUCTURES TO BE RETROFITTED.

REFERENCE DRAWINGS

AERIAL PATROL MILE MARKER AND STRUCTURE

NUMBER SIGNS (SHEET 2 OF 3)__ _ _ _ _ __ 41 9027-2

AERIAL PATROL MILE MARKER AND STRUCTURE

NUMBER SIGNS (SHEET 3 OF 3)__ _ _____ 41 9027-3

A7-BGH ADDED REFERENCE DRAWINGS.

A|0749716 |REVISED TITLE BLOCK. ADDEDNOTES 8 AND 8.
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MOUNTING PLATE
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ATTACHMENT DETAILS

STRUCTURE NUMBER

SIGN LOCATION
(NOT TO SCALE)

NOTES

1. STRUCTURE NUMBER SIGNS SHALL BE NO 18 U.S. GAGE
SHEET STEEL.

2. FINISH FOR STRUCTURE NUMBER SIGNS SHALL BE
PORCELAIN ENAMEL. BACKGROUND COLOR SHALL BE
YELLOW AND FIGURES SHALL BE BLACK.

3. PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH THE
RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI: S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

4. FIGURES SHALL BE "BLOCK'" TYPE.

5. HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH
BRASS EYELETS.

6. STRUCTURE NUMBER SIGN BACKER PLATES SHALL BE THE
SAME TYPE OF MATERIAL AND FINISH AS THE STEEL
POLE.

7. INSTALL STRUCTURE NUMBER SIGNS ON BOTH THE AHEAD
AND BACK SPAN SIDE OF EACH STRUCTURE.

8. FOR STRUCTURE NUMBER SIGNS REQUIRING 5 DIGITS;
E.G., 135/2A, DIMENSIONS FOR FIGURES SHALL BE
4" WIDE BY 6 1/4" HIGH IN LIEU OF 4" WIDE BY 8"
HIGH. 5-DIGIT SIGN DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE 3-DIGIT MILE NUMBER DETAIL.

10. DRAWING 41 9027-1 COVERS DETAILS FOR AERIAL
PATROL MILE MARKER SIGNS AND MOUNTING PLATES.

11. DRAWING 41 9027-3 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR EXISTING
STRUCTURES TO BE RETROFITTED.
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SECTION B-B

NOTES

1. STRUCTURE NUMBER SIGNS SHALL BE NO 18 U.S. GAGE
SHEET STEEL.

2. FINISH FOR STRUCTURE NUMBER SIGNS SHALL BE
PORCELAIN ENAMEL. BACKGROUND COLOR SHALL BE
YELLOW AND FIGURES SHALL BE BLACK.

3. PORCELAIN ENAMEL SHALL BE IN ACCORDANCE WITH THE
RECOMMENDED STANDARDS FOR MANUFACTURE OF
PORCELAIN ENAMEL SIGNS (PEI: S-103) OF THE SIGN
DIVISION OF THE PORCELAIN ENAMEL INSTITUTE, INC.

4. FIGURES SHALL BE "BLOCK'" TYPE.

5. HOLES IN SIGNS SHALL BE FURNISHED AND FITTED WITH
BRASS EYELETS.

6. STRUCTURE NUMBER SIGN BACKER PLATES SHALL BE THE
SAME TYPE OF MATERIAL AND FINISH AS THE STEEL
POLE.

7. INSTALL STRUCTURE NUMBER SIGNS ON BOTH THE AHEAD
AND BACK SPAN SIDE OF EACH STRUCTURE.

8. FOR STRUCTURE NUMBER SIGNS REQUIRING 5 DIGITS;
E.G., 135/2A, DIMENSIONS FOR FIGURES SHALL BE
4" WIDE BY 6 1/4" HIGH IN LIEU OF 4" WIDE BY 8"
HIGH. 5-DIGIT SIGN DIMENSIONS SHALL BE IN
ACCORDANCE WITH THE 3-DIGIT MILE NUMBER DETAIL.

9. FOR EXISTING STRUCTURES SECURE BACKER PLATE TO
STRUCTURE WITH 1/2" STAINLESS STEEL BANDING AT TOP
AND BOTTOM OF BACKER PLATES.

10. DRAWING 41 9027-1 COVERS DETAILS FOR AERIAL
PATROL MILE MARKER SIGNS AND MOUNTING PLATES.

11. DRAWING 41 9027-2 COVERS DETAILS FOR STRUCTURE
NUMBER SIGNS AND MOUNTING PLATES FOR NEW
STRUCTURES.
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TRANSMISSION LINE HAZARD

TRANSMISSION LINE HAZARD

TOWER
%EK?A%‘A’&D SIZE / MARKING SYSTEM MARKING SYSTEM(CONT)
1. GENERAL: 2. TRANSMISSION LINE WARNING SIGNS AND MARKER BALLS:
BLACK WARNING ARROW ON DOE ORDER 5480.13A, 10.7., DATED 2-23-93, REQUIRES ~ HAZARDS ALONG WESTERN'S TRANSMISSION LINE PATROL
OVER-CROSSING OGW YELLOW BACKGROUND 12x24 THAT DOE AND COVERED CONTRACTOR ORGANIZATIONS THAT ~ ROUTES SHALL BE MARKED WITH WARNING SIGNS AND
STANDARD SIZE (PLACED CONDUCT POWERLINE PATROLS AT ALTTTUDES OF LESs MARKER BALLS AS SHOWN ON THIS DRAWING.

Q &= SRicHRey OV TP OF SYSTEM OF WARNING SIGNS AND MARKING BALLS, TO 3. TRANSMISSION LINE MARKING PROCEDURES:

« GUY WIRES BLACK WARNING X ON ALERT PILOTS TO HAZARDS WITHIN POWERLINE RIGHT-OF—  HAZARDS ALONG WESTERN'S TRANSMISSION LINE PATROL
~ ~ ~ ~ GUY WIRE YELLOW BACKGROUND o ROUTES SHALL BE MARKED AS SHOWN ON THIS DRAWING
~ ~ ~ ~ 24x24 STANDARD SIZE AND IN THE FOLLOWING MANNER:

500" MIN (PLACED ON TOP OF STRUCTURE) DOE ORDER 5480.13A, 10.J., ALSO STATES THAT FAA OVER CROSSINGS:
ADVISORY CIRCULARS SHOULD BE USED TO THE EXTENT OVER CROSSINGS SHALL BE IDENTIFIED WITH A
POSSIBLE IN AIRCRAFT AND FACILITY OPERATIONS. FAA  COMBINATION OF ONE WARNING ARROW SIGN AND ONE
O O O ADVISORY CIRCULAR AC 70,/7460-1H DESCRIBES FAA MARKER BALL IN EACH APPROACH DIRECTION. (MARKING

STANDARDS FOR MARKING AND LIGHTING STRUCTURES TO

DIAGRAM A)

ORANGE. WARKER BALL PRONOTE AVIATION SAFETY. WARNING ARROW SIGNS, TO IDENTIFY UPCOMING

36" STANDARD SIZE THE FOLLOWING TRANSHISSION LINE WARKING SYSTEM FRON THE OVER-CROSSING,  THE ARROW SIGNS SHALL BE
AT FLIGHT LEVEL HEIGHT SAFETY STANDARDS DESCRIBED IN ADVISORY CIRCULAR AC ~ ATTACHED DIRECTLY TO THE TOP OF THE STRUCTURES.
70/7460-1H AND IS INTENDED TO PROVIDE WESTERN MARKER BALLS, USED TO MARK THE OVER—CROSSING

OVER-CROSSING OGW
BLACK WARNING ARROW ON
YELLOW BACKGROUND 12x24
STANDARD SIZE (PLACED
VERTICALLY ON TOP OF
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v x x TO TAKE 3/8" BOLTS. APPROACH DIRECTION. THE FIRST WARNING “'X'S'" SHALL
/ 4. HOLE SPACING SHALL BE PER APPLICABLE BE LOCATED NOT LESS THAN 500 FEET FROM THE HAZARD.
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0O) O) O) O) 5. DOT SIGN DESIGNATED W1-6. NEXT STRUCTURE AWAY FROM THE FIRST WARNING "X'S''.
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3 = (S CLIMBING RUNG SECTIONS REMOVABLE STEP DETAIL
- It [ Vr
L o 7 | NOTES
Xwoo e METHOD A:
DETAIL A R ] H 1. REMOVABLE STEPS AND ATTACHMENTS SHALL BE EQUAL TO
) i © SUREFOOT STEPS AND LOCKING WEDGES AS MANUFACTURED
& —————f——— BY NORTHPOWER LIMITED, 13 POLARIS PLACE, EAST
< ] ” TAMAKI, NEW ZEALAND, TELEPHONE 0-9-274-4545, FAX
g \ o 0-9-274-4549.
- yv5-— K | __ 2. ATTACH STEPS AND WEDGES DIRECTLY INTO 11/16"2
< | HOLES IN POLE SHAFT WALLS.
@ 3. LOCATION OF HOLES FOR REMOVABLE STEPS SHALL
£ ! PROVIDE FOR SMOOTH UNOBSTRUCTED CLIMBING FOR THE
(2]
)
-
Y
=
o
=
[}
o
o
o
[
[%2)
()
|
o
x

7. HOLES FOR REMOVABLE STEPS OR INSTALLATION OF
REMOVABLE CLIMBING RUNG SECTIONS.

CLIPS FOR REMOVABLE CLIMBING RUNG SECTIONS, FACE A

DETAIL B

|

o REFERENCE DRAWING
i }7| CLASS 2 EQUIVALENT STEEL
\

METHOD A
7
!
|
\
\
|
|
IR
\
\
|
‘ l
\
|
6t |

METHOD B:

POLE H-FRAMES_ — — _ 43-HS 2200

DETAIL B
METHOD A
REMOVABLE STEP SPACING TO
LOWER X-BRACE ATTACHMENT

FACE D
3/16" PL

M A 03-06-03 REVISED REMOVABLE STEP METHOD A TO SUREFQOT STEP
F,i,i _ _ _ A7-BGH AND LOCKING WEDGE SYSTEM.

] UNITED STATES DEPARTMENT OF ENERGY
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NOTE 2 NOTE 2

NOTE 1

]

NOTE 1

NOTE 2 NOTE 2

NOTE 1 NOTE 1

[‘w - NOTES
l | 1. ANTI PERCH DEVICES FOR STEEL POLE DAVIT ARMS

SHALL BE BLACK POLYETHYLENE WITH UV STABILIZER
AND CONICAL IN SHAPE APPROXIMATELY 6' TALL.
NOTE 1 PERMANENTLY ATTACH THE DEVICES TO THE TOPS OF
ALL OVERHEAD GROUNDWIRE AND CONDUCTOR DAVIT

ARMS AND CROSSARMS WITH STAINLESS STEEL STRAPS.
ANTI PERCH DEVICES SHALL COVER THE ENTIRE

LENGTH OF THE ARMS AND SHALL BE EQUAL TO: ZENA
PERCH PREVENTER MANUFACTURED BY ZENA OF PROMMEL

ENTERPRISES INC., 12551 174TH COURT N.,

JUPITER. FL 33478.
2. ANTI PERCH DEVICES FOR THE POLE TOPS SHALL BE

BLACK POLYETHYLENE WITH UV STABILIZER AND SHALL
=] BE CONE-SHAPED APPROXIMATELY 17'" TALL.
PERMANENTLY ATTACH THE DEVICES TO ALL POLE TOPS
WITH STAINLESS STEEL STRAPS OR BOLTS. DEVICES
SHALL BE EQUAL TO: ZENA CONE MANUFACTURED BY
ZENA OF PROMMEL ENTERPRISES INC., 12551 174TH
COURT N., JUPITER. FL 33478.

EXCEPTION: ANTI PERCH DEVICES FOR THE POLE
TOPS ARE NOT REQUIRED ON STRUCTURES WITH AERIAL
PATROL MILE MARKER OR WARNING SIGNS MOUNTED TO
POLE TOPS.

A 7-15-03 REVISED TITLE BLOCK ONLY.
A7-DH

UNITED STATES DEPARTMENT OF ENERGY
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FIXED CLIMBING RUNG
SECTIONS, FACE A

Eva (CONTR) on 3/23/2015 2:23 PM
FIXED CLIMBING RUNG SECTIONS, FACE A

X'

CLIMBING RUNG SECTIONS, FACE A

CLIPS FOR TWO REMOVABLE
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a o a o
5 8 5 8 FACE C
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3] T | 3] S | 1. X" DIMENSION SHALL BE MINIMUM REQUIRED TO
Tl DAVIT ARM~y (NOTE 3) Tl A DAVIT ARM~y (NOTE 3 INSTALL TOP REMOVABLE CLIMBING RUNG SECTION.
- L 2 - - ¥ 2. DISTANCE FROM STEPS TO FACE OF POLE SHAFTS SHALL
UE | a EU UE | a L EU BE THE SAME FOR FIXED AND REMOVABLE CLIMBING
‘ 'y * ‘ g * RUNG SECTIONS.
L S S B R S — L S S e e 3. PROVIDE LADDER BRACKETS ON DAVIT ARMS LONGER
: BOTTOM OF - : BOTTOM OF - THAN 3'-0", AS SHOWN ON DRAWING 43 2210.
i DAVIT ARM e < ? DAVIT ARM e 4. WELDS TO ATTACH MAINTENANCE PROVISIONS TO
* . o * - STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE
| = | STRENGTH OF THE ATTACHED PART.
-4y . *J***”************t"‘k 5. FOR STRUCTURES WITH CONDUCTOR AND GROUND WIRE
. 2 ATTACHMENT COMBINATIONS NOT SHOWN, PROVIDE ONLY
- =] - THOSE MAINTENANCE PROVISIONS WHICH APPLY TO
& — 5 g — THAT TYPE OF ATTACHMENT.
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TOP FIXED LADDER

SECTION (NOTES 1 & 3)
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= - SECTION (NOTES 1 & 4)
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FI2
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S| o
=15
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515
a0
H
f | — TOP OF CONCRETE

ALL POLE SHAFTS

1/4"

51_Q"

ml) L=

1'-6 5/16"

1.1/4"

374" BENT PL

Q@ 30v4

€ 11/16"8 HOLES FOR

5/8"# BOLTS, NUTS,

FIXED LADDER ATTACHMENT

SECTION A-A
DETAIL A - T'%
M &
‘ >
T :
1
3/4¢\ T
| | |3
e |
1 777*’*77177‘%7*%F
| J‘, ?
%QL
1'-4 3/4" \3/8“ X 2 1/2" BAR

& 11/16" X 1" SLOTS FOR
5/8'"#¢ BOLTS, NUTS, AND
LOCKNUTS

TOP FIXED LADDER SECTION

AND LOCKNUTS

!

FACE C

(AHEAD ON LINE)

FACE B

(BACK ON LINE)

FACE A

T

PLAN

(ALL VIEWS TAKEN LOOKING IN DIRECTION OF ARROW)

3 _om

DETAIL A
==
|1
e
S PP B B
o ——

1'-4 3/4"

2 172"

A

—

vw"J

|
»le

%,

110"

|
le

F,

i

V

F——o—9s—o——0—

\\*3/8“ X 2 1/2" BAR

€ 11/16" X 1" SLOTS FOR
5/8'"# BOLTS, NUTS, AND
LOCKNUTS

BOTTOM FIXED LADDER SECTION

3/16"

DETAIL A

NOTES

1. ATTACH VERTICAL CABLE LIFELINE SYSTEM EQUAL TO
MILLER VI-GO AUTOMATIC PASS-THROUGH VERTICAL
CABLE LIFELINE SYSTEM TO TOP AND BOTTOM FIXED
LADDER SECTIONS.

2. WHEN PERMANENT FALL PROTECTION IS REQUIRED,
PROVIDE ALL MAINTENANCE PROVISIONS SHOWN ON
MAINTENANCE PROVISIONS OUTLINES AND DETAILS
DRAWINGS, EXCEPT WITH THE MODIFICATIONS LISTED
IN NOTES 3 AND 4 BELOW.

3.REPLACE THE TOP 5 FEET OF FIXED CLIMBING RUNG
SECTIONS SHOWN ON OUTLINE DRAWINGS WITH A 5-FOOT
TOP FIXED LADDER SECTION AND TWO FIXED LADDER
ATTACHMENTS. ATTACH TOP BRACKET ASSEMBLY OF
FALL PROTECTION SYSTEM TO TOP FIXED LADDER
SECTION.

4.REPLACE THE BOTTOM 3 FEET OF FIXED CLIMBING RUNG
SECTIONS SHOWN ON OUTLINE DRAWINGS WITH A 3-FOOT
BOTTOM FIXED LADDER SECTION AND TWO FIXED LADDER
ATTACHMENTS. ATTACH BOTTOM BRACKET ASSEMBLY OF
FALL PROTECTION SYSTEM TO BOTTOM FIXED LADDER
SECTION.

5.DISTANCE FROM BOTTOM RUNG OF TOP FIXED LADDER
SECTION TO TOP STEP OF TOP FIXED CLIMBING RUNG
SECTION SHALL BE 1 FOOT.

6.DISTANCE FROM TOP RUNG OF BOTTOM FIXED LADDER
SECTION TO BOTTOM STEP OF BOTTOM FIXED CLIMBING
RUNG SECTION SHALL BE 1 FOOT.

7."X" DIMENSION SHALL PROVIDE A DISTANCE OF 1 FOOT
FROM BOTTOM RUNG OF BOTTOM FIXED LADDER SECTION
TO TOP STEP OF TOP REMOVABLE CLIMBING RUNG
SECTION.

8. INSTALL INTERMEDIATE AUTOMATIC PASS-THROUGH
CABLE GUIDES AT 25-FOOT MAXIMUM INTERVALS ALONG
THE CABLE FROM TOP BRACKET TO BOTTOM BRACKET.
ATTACH GUIDES TO STEPS ON FIXED CLIMBING RUNG
SECTIONS.

REFERENCE DRAWINGS

MAINTENANCE PROVISIONS-
OUTLINES_ _ _ _ _ ____ _ 43 2206 THRU 2209, & 2214
DETAILS 43 2210
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€ POLE SHAFT FLAT - FACE D

Q 30v4

i

FACE C
(AHEAD ON LINE)

FACE B

‘\\\,Q POLE SHAFT FLAT - FACE A

(BACK ON LINE)
FACE A

!

PLAN

(ALL VIEWS TAKEN LOOKING IN DIRECTION OF ARROW)

1" 1 3/4"

1 .5/8"

1.3/4"

1 5/8"

FACE A OR D
ALL POLE SHAFTS
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Dl
ME
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HEH -
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" — & TOP FALL PROTECTION ATTACHMENTS
(NOTES 1, 3, 4, & 5)
[%) -
2 7
] NOTE 3
B - NOTE 4
P 3/16" ‘/ ': € POLE SHAFT FLAT
) o= 158"
= NG
Q | INTERMEDIATE PASS THROUGH € FALL PROTECTION ATTACHMENT
5 L |l 1/ CABLE GUIDES (NOTE 7)
5 HSS TUBE FALL PROTECTION ATTACHMENT
3 74
g o SECTION A-A
o (FIXED CLIMBING RUNG SECTIONS NOT SHOWN)
=D
—
=D
—
=D
— & BOTTOM FALL PROTECTION ATTACHMENTS 7"
(NOTES 1, 3, 4, & 5) 3 172"
=D EID 1 1 1
- |, ~CENTER SUPPORT FOR FIXED
CLIMBING RUNG SECTIONS—_|
\ ///
- T ——— T —
_ } R
> >
X [ —oemn A - OO0
= =l
- b & | | | o
\
e g €
2|8 S
> -
o5 - | e | _| L _ |
=0
uli
2|2 ; b e 0 TR A o rs
R \ |
Fl2 NUTS, AND LOCKNUTS (NOTE 1)—— HSS 5x5x3/16
Sle al
2|2 1 5/8"
v|2
o
o] / \Q POLE SHAFT FLAT
o € FALL PROTECTION ATTACHMENT AND FIXED CLIMBING
RUNG SECTIONS
H
o TOP OF CONCRETE
s ‘///* FRONT VIEW

HSS TUBE FALL PROTECTION ATTACHMENT

DETAIL A

\ HSS 5x5x3/16

‘\‘*Q HOLE PATTERN, POLE SHAFT FLAT, AND

FIXED CLIMBING RUNG SECTIONS (NOTE 3)

~§ 4 - 7/8"¢ HOLES IN BACK FACE OF TUBE AND POLE SHAFT
FOR 3/4"# BLIND BOLTS WITH 3 — 3/4''4 LOCK WASHERS PER BOLT.
CENTER HOLE PATTERN IN POLE SHAFT ON CENTERLINE OF
POLE SHAFT AND FIXED CLIMBING RUNG SECTIONS (NOTE 3)

BACK VIEW

NOTES

1. ATTACH MILLER VI-GO AUTOMATIC PASS-THROUGH
VERTICAL CABLE LIFELINE SYSTEM, OR APPROVED
EQUAL, TO TOP AND BOTTOM HSS TUBE FALL
PROTECTION ATTACHMENTS WITH 3/8'#¢ BOLTS, NUTS,
AND LOCKNUTS.

2.PROVIDE ALL APPLICABLE MAINTENANCE PROVISIONS
SHOWN ON MAINTENANCE PROVISIONS REFERENCE
DRAWINGS LISTED BELOW.

3.FOR RETROFIT STRUCTURES ONLY:

BLIND BOLT ATTACHMENT METHOD:
SIX (6) FALL PROTECTION ATTACHMENTS ARE
REQUIRED FOR EACH POLE SHAFT FACE WITH FIXED
CLIMBING RUNG SECTIONS.
DRILL FOUR (4) 7/8"#¢ HOLES FOR EACH FALL
PROTECTION ATTACHMENT IN POLE SHAFT FLAT
DIRECTLY BEHIND FIXED CLIMBING RUNG SECTIONS.
HOLE PATTERN SHALL BE AS SHOWN IN DETAIL A -
BACK VIEW.
ATTACH FALL PROTECTION ATTACHMENTS TO POLE
SHAFT WITH FOUR (4) — 3/4"#¢ HIGH TENSILE BLIND
BOLTS WITH DACRALON CORROSION RESISTANCE
FINISH AS MANUFACTURED BY ABRAFAST, OR
APPROVED EQUAL. INSTALL THREE (3) 3/4's
GALVANIZED LOCK WASHERS PER BLIND BOLT ON
INSIDE OF HSS TUBE PRIOR TO TIGHTENING NUTS.
TWENTY-FOUR (24) BLIND BOLTS AND SEVENTY-TWO
(72) LOCK WASHERS ARE REQUIRED FOR EACH POLE
SHAFT FACE WITH VERTICAL CABLE LIFELINE
SYSTEM. INSTALL BLIND BOLTS IN ACCORDANCE
WITH MANUFACTURER'S INSTRUCTIONS.

OPTIONAL WELDING ATTACHMENT METHOD:
WELD FALL PROTECTION ATTACHMENTS TO POLE
SHAFT IN ACCORDANCE WITH NOTE 4. FOR
GALVANIZED STRUCTURES, GRIND AREAS TO BE
WELDED AND REPAIR IN ACCORDANCE WITH ASTM A
780.

4.FOR NEW STRUCTURES ONLY:

WELD SIX (6) FALL PROTECTION ATTACHMENTS TO
EACH POLE SHAFT FACE WITH FIXED CLIMBING RUNG
SECTIONS. WELD EACH ATTACHMENT ALL AROUND
WITH 3/16" FILLET WELD IN ACCORDANCE WITH
AWS D1.1. LOCATE FALL PROTECTION ATTACHMENTS
DIRECTLY BEHIND FIXED CLIMBING RUNG SECTIONS
AS SHOWN IN FRONT VIEW OF DETAIL A.

5.LOCATE TOP AND BOTTOM FALL PROTECTION
ATTACHMENTS AS CLOSE AS POSSIBLE TO TOP AND
BOTTOM OF FIXED CLIMBING RUNG SECTIONS TO NOT
INTERFERE WITH ATTACHMENTS FOR FIXED CLIMBING
RUNG SECTIONS.

6."X" DIMENSION SHALL PROVIDE A DISTANCE OF 1 FOOT
FROM BOTTOM RUNG OF BOTTOM FIXED LADDER SECTION
TO TOP STEP OF TOP REMOVABLE CLIMBING RUNG
SECTION.

7.INSTALL INTERMEDIATE AUTOMATIC PASS-THROUGH
CABLE GUIDES AT 25-FOOT MAXIMUM INTERVALS ALONG
THE CABLE FROM TOP BRACKET ASSEMBLY TO BOTTOM
BRACKET ASSEMBLY. ATTACH GUIDES TO STEPS ON
FIXED CLIMBING RUNG SECTIONS. ALIGN GUIDES WITH
CABLE ON VERTICAL CABLE LIFELINE SYSTEM
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€ FOR REMOVABLE STEPS,
ALTERNATING AT 1'-0"

3 NOTES

1. LOCATION OF HOLES FOR REMOVABLE STEPS SHALL

PROVIDE FOR SMOOTH UNOBSTRUCTED CLIMBING FOR THE

FULL LENGTH OF ALL POLE SHAFTS.

ALTERNATING SPACING FOR HOLES FOR REMOVABLE STEPS

= 12" PLUS OR MINUS 1'. STEP SPACING MAY VARY

NOTE 6 WITHIN ALLOWABLE TOLERANCES TO PROVIDE FOR
UNOBSTRUCTED CLIMBING ACCESS.

3. WORKING LOCATIONS ARE TO BE LOCATED APPROXIMATELY

4'—0" BELOW OGW AND CONDUCTOR ELEVATIONS.
€ 13/16"¢ HOLE 4. STEEL PLATE:

WORKING LOCATION,

{
\

NOTE 3

FOR 3/4"8 - GALVANIZED STRUCTURES: ASTM A572. GALVANIZE

STEP BOLT, NUTS, ALL MATERIAL AFTER FABRICATION.

AND LOCKNUT - WEATHERING STEEL STRUCTURES: ASTM A242,

—— ASTM A588, OR ASTM AB71.

5. STEP BOLTS:

FFET - GALVANIZED STRUCTURES: ASTM A325, ASTM A354
GRADE BC, OR ASTM A394 TYPE I. GALVANIZE ALL

5 T - MATERIAL AFTER FABRICATION.
(]
a4 pL— |

oflofofl of of of ofolol of

1.5/8"

40"

TYP
NOTE 3
)

WORKING LOCATION,
NOTE 3

—t

— WEATHERING STEEL STRUCTURES: ASTM A325 TYPE 3,
ASTM A354 GRADE BC MODIFIED, OR ASTM A394 TYPE
3.

STEP BOLTS SHALL BE CORRUGATED, KNURLED,

18" MIN ARC LENGTH, 1 1/om 3 3/4m DIMPLED, OR OTHERWISE TREATED TO MINIMIZE

90° MIN, 180° MAX L SLIPPING. COATING WITH SKID-RESISTANT MATERIAL

IS NOT ACCEPTABLE.
REMOVABLE STEP DETAIL ATTACHMENT FOR REMOVABLE STEPS 6. WELDS TO ATTACH MAINTENANCE PROVISIONS TO
STRUCTURES SHALL DEVELOP THE ULTIMATE TENSILE
STRENGTH OF THE ATTACHED PART.
7. INSIDE BEND RADIUS FOR 1/4" PLATE: 3/8".
8. ANCHORAGE PLATE MARK NUMBER — KEY TO
DESIGNATIONS:
. — FP DENOTES "FLANGE PLATES";
9 172 — 5 DENOTES STRENGTH OF PLATE IN KIPS;

3 10" 6" — R AND L DENOTE RIGHT AND LEFT ANCHORAGE PLATE.

y AREAD 9. INSTALLATION INSTRUCTIONS:

LENGTH — INSTALL ANCHORAGE PLATES FLUSH WITH CENTER OF

" ATTACHMENT.

CLEAR — SECURE ANCHORAGE PLATE TO ATTACHMENT USING

3/4"8 STEP BOLT, 1 NUT ON THE OUTSIDE OF THE

— %£>‘i/k PLATE AND 1 NUT AND LOCKNUT ON THE INSIDE OF

-

ol of of of of of of of of of o o

i

T 3 3/4"

(—gn
TYP
(@N

) " THE ATTACHMENT.
ANCHORAGE. PLATE " e e BOLT - ENSURE THAT PLATES DO NOT MOVE AFTER

INSTALLATION.

10. INSTALL BOTTOM 10 FEET OF STEP BOLTS AND
ANCHORAGE PLATES ONLY WHEN CLIMBING, AND REMOVE

ATTACHMENT FOR XXXXXXAXXXXX AFTER CLIMBING.

REMOVABLE STEPS 11. ALTERNATIVE METHODS FOR REMOVABLE STEPS AND

\/\

LEFT FALL PROTECTION y KA HEX NUT REFERENCE DRAWING

ANCHORAGE PLATE
STEEL POLE_STRUCTURES AND LATTICE TOWERS —
(MARK 1FP-5L), NOTE 8 DETAIL A DETAIL C FALL PROTECTION ANCHORAGE PLATES —___ __ 41 2701
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12'" PIPE AND BASEPLATE SHALL BE GALVANIZED.

. ANCHOR BOLTS F1554 GR55 1 1/2" DIAMETER BY 4'-—4"
LONG, 9" THREAD WITH 9" PROJECTION. PROVIDE TWO
NUTS AND WASHERS FOR EACH ANCHOR BOLT.

REFERENCE DRAWING

OUTLINE _  _ 43-40MW 2200

FOUNDATION DRILLED AUGER TYPE _ _ _ _ _ _ 43-40MW 2202
A | 9-19-16 | MODIFIED ANCHOR BOLT WELDMENT, MATERIAL
A7-CTG OF ANCHOR BOLTS & ADDED WAVEGUIDE LADDER.

UNITED STATES DEPARTMENT OF ENERGY

WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD MICROWAVE TOWER

MONOPOLE FOUNDATIONS
AUGER AND PAD TYPE

CIVIL ENGINEERING MANAGER

%c| DECEMBER 1, 2005 |

43-40MW | 2201
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40'—0"
36'-10"

3 —Qn

Thﬂ?
=l
]

O PIPE MOUNT
MARK 13Aa

(&)
X
o

6 SPACES @ 5'-6'" =33'-0"

3/16

™

— CLIMBING LADDER
(DETAIL 1)

————

—=——=

‘ —DETAIL 2

J 7 '—*\J

(

MARK 11a

G

i
I
1
‘ ‘/r*TAPERED COLUMN
|
1
T

+4.;0—40—4‘.740—40—4674—
T

T

2t

174"

174" ‘

40 FOOT MONOPOLE

TAPERED COLUMN
MARK 11a

MARK 11f

MARK 12c BENT

TO ATTACH TO CLIMBING LADDER

SECTION K-K
CLIMBING LADDER ATTACHMENT

(SIXTH RUNG)

TAPERED COLUMN
MARK 11a

MARK 11f

MARK 12c BENT

TO ATTACH TO CLIMBING LADDER

SECTION J-J
CLIMBING LADDER ATTACHMENT
(FIFTH RUNG)

TAPERED COLUMN
MARK 11a

MARK 11f

MARK 12c BENT

TO ATTACH TO CLIMBING LADDER

SECTION I-I
CLIMBING LADDER ATTACHMENT
(FOURTH RUNG)

TAPERED COLUMN
MARK 11a

MARK 11f

MARK 12c BENT

TO ATTACH TO CLIMBING LADDER

SECTION H-H
CLIMBING LADDER ATTACHMENT
(THIRD RUNG)

TAPERED COLUMN
MARK 11a

MARK 11f CUT DOWN
LEGS TO KEEP
LADDER VERTICAL

MARK 12¢ BENT CLIMBING LADDER

TO ATTACH TO
MARK 11f 2 OFGE{AVEGUIDE
BRIDGE
SECTION G-G

CLIMBING LADDER ATTACHMENT
(SECOND RUNG)

TAPERED COLUMN
MARK 11a

MARK 11f CUT DOWN
LEGS TO KEEP
LADDER VERTICAL

MARK 12c BENT
TO ATTACH TO
MARK 11f

CLIMBING LADDER

SECTION F-F
CLIMBING LADDER ATTACHMENT

TAPERED COLUMN
MARK 11a

MARK 11f CUT DOWN
LEGS TO KEEP
LADDER VERTICAL

MARK 12c BENT

TO ATTACH TO CLIMBING LADDER
MARK 11f
SECTION E-E
CLIMBING LADDER ATTACHMENT
(BOTTOM RUNG)

2'-10 172"

ON 30" BC FOR

CUT HOLE TO FIT
TAPERED TOWER

2 1/4"
e

MARK 11d L
(12 REQUIRED)—/

SECTION A-A

BASEPLATE

{ |

2'-2 1/2"

€ 16-5/8"2 HOLES
ON 22" BC

2'-2 1/2"

€ 5/8"¢ HOLES

€ 12-1 3/4"¢ HOLES
1 1/2"'% ANCHOR BOLTS

1 1/2" PL MARK 11b

MARK 13Aa \_
MARK 13Ab

COVER PLATE MARK 1304\\:::

UPPER PLATE MARK 11044/;[7W

TAPERED TOWER MARK 11a——_|

N

MARK 13Ab —
LOWER PLATE MARK 11g—w\\

HHH
NO. PART LENGTH [MK.[ WwT,
TAPERED TOWER — 1'—6" TOP, 2'—0"
1 |BOTTOM, AND 0.1875 WALL 40'-0" Ma | 1698.2
THICKNESS
1 [PL 1 1/2x34 172 2'-10 172" | 11b | 506.7
1 |PL 5/16x26 1/2 (16 3/4"'8 HOLE) 2'-2 1/2" | 11c 62.5
6 |PL 3/8x5 3/8 (MAKES 12) 0'-6" 11d 24.6
MC 6x15_1 (CUT DOWN LEGS AS
14 [REQUIRED TO KEEP LADDER 0'-6" 1f 105.7
VERTICAL)
1 |PL 5/16x26 1/2 (17 3/8"8 HOLE) 2'-2 172" | 119 62.5
2 [CLIMBING LADDER, BAR 3/8x2 1/2 [ 35'=2 1/2" [ 120 | 224.6
36 [LADDER STEPS, ROD 3/4"# 1'-4 5/8" | 12b 75.0
14 [LADDER ATTACHMENT PL 3/8x6 BENT | 1'—4" 12 [ 142.6
1 [4"x0.337 WALL, PIPE 5'—0" 13Aa 75.0
2 |PL 1/4x5 1/2 0'-7 3/8" [13Ab 5.8
1 |L 6x3 1/2x5/16 — STABILIZER 6'-0" 138 58.8
2 |L 2x2x1/8 — STABILIZER 1'-8 3/16" | 13C 5.6
1_|TOP PLATE 10 GAx26 1/2 2'-2 1/2" | 13D 27.3
2 |BARS 1/4x2 SPACER 0'-2" 13E 0.6
12 | 5/8"8 BOLTS, NUTS AND WASHERS 0'- 2" 4.5
18 [5/8"# BOLTS, NUTS, AND WASHERS 0'- 2" 9.0
30 [5/8"# PALNUTS 0.4
6 [1/2" BOLTS, NUTS, AND WASHERS 0'-1 3/4" 1.3
8 [1/2" BOLTS, NUTS, AND WASHERS 0'-2 1/2" 2.0
14 [1/2"¢ PALNUTS 0.2

TOTAL WEIGHT 3090.7

. LN L
i —
: 5/16'" PL PIPE MOUNT
A ATTACHMENT
- CUT HOLE TO FIT
3 TAPERED TOWER
\ € 5/8"8 HOLES
| _—
SECTION B-B
UPPER PLATE (NOTE 4) DETAIL 3
MARK 11c MARK 13C
22‘50
(
2 1/4" /-% 6'—0"
— |- Vi
€ 16-5/8"8 HOLES
adng ON 22" BC € 5/8"¢ HOLES MARK 138
AN [Fememe e
o (V) v - .
M I P _ o .
of THT T e e = =
L \ J (6) 1/2"$x1 3/4"
- \\ BOLTS A325 WITH
o 94 NUTS AND WASHERS
oo CUT HOLES TO FIT SEE DETAIL 3
TAPPERED TOWER
BAR 1/4x2x2 SPACER MARK 13E
SECTION C-C
LOWER PLATE (NOTE 4)
MARK 11g

SECTION D-D

COVER PLATE, STABILIZER,
AND PIPE MOUNT

PLATE ATTACHMENT, 14 PLACES 7jﬂﬁ PL 3/8x6 BENT
1'-4 3/4" / Q 11/16"% HOLES
MOUNT TO MARK 11f
| —or
]F/L* “er
\ —of
(o] o
(ChgeERFb PI:]AEI’)I'[I?Z) o o j/g,‘\ LADDER SIDE RAIL
DETAIL 2
MARK 12c
/ TAPERED TOWER
sle | (ﬁ
e T 0
S g | b
Lve S I N \
DETAIL 1 MMC 6x5.1
MARK 11f

NOTES

1. GALVANIZE MATERIAL AFTER FABRICATION.

2.WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.

3. ATTACH LADDER TO POLE IN 7 PLACES AS SHOWN IN
SECTION F—F THRU SECTION K-K. OPTIONAL LADDER
ATTACHMENT CAN BE MADE, HOWEVER NEED CENTER OF
RUNGS CLEAR FOR CLIMBING DEVICE. IF LADDER MADE
IN TWO PIECES, THEN NEED TO BE SPLICED TOGETHER
AND BOLTED. THE LADDER IS REMOVABLE, HOWEVER WHEN
PLACED ON POLE SHOULD BE DIFFICULT TO REMOVE.

4.UPPER AND LOWER PLATES NEED TO BE LINED UP ON
HOLES EXACTLY FOR PIPE MOUNT.

5.PIPE FOR POLE AND PIPE MOUNT IS AS00, GRADE B.

6.0PTIONAL PIPE MOUNT CAN BE PLACED AS SHOWN OR
MOVED UP ONE MORE ATTACHMENT POINT.

7.MONOPOLE CAN MOUNT 1'-8" SOLID WITH RADOME AT TOP.
OTHER OPTIONS NEED TO BE CHECKED.

REFERENCE DRAWINGS

MONOPOLE FOUNDATION DRILLED AUGER _ _ _ 43—-40MW 2204

5 FOOT WAVEGUIDE BRIDGE _ _ _ _ _ _ _ _- 43-40MW 2205

A |11—6—16 |CORRECTED WEIGHTS, BOLTS AND ADDED WAVEGUIDE
A7-CTG DDER.

NITED STATES DEPARTMENT OF ENERGY

U
WESTERN AREA POWER ADMINISTRATION
CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO

STANDARD MICROWAVE TOWER

40 FOOT MONOPOLE
OUTLINE

DESIGNED CHARLIE GARCIA _  approvep DOUG HANSON

CIVIL ENGINEERING MANAGER

43-40MW_ | 2203
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T
DRILLED VERTICAL AUGER TYPE 13 NO. PART LENGTH | MK.| WT,
i o ANCHOR 8 _ ANCHOR BOLT WELDMENT
SOIL N (FT.—INO | (FT.ZIN ) COMPRESSION SHEAR  MOMENT [ CUBIC | LONGITUDINAL 12 |1 172"'% ANCHOR BOLTS 4'-2" AB—1 301.0
) . . . (KIPS) (KIPS) (FT/KIPS)| YARD |REINFORCEMENT TIES :x: 2 |PL 174x32 1/2 (27 1/2"¢ HOLES) 2'-8 172" | BO1 49.6
SAND OR CLAY| NOTE 5 [ 14'-0" 36" 5.0 | 5.5 | 120.0 5.0 12-46x13'=6" [ 21—#4x11'=0" 1 |PL 1/2x32 1/2 (27 1/2" HOLES) 2'-8 172" | cot 49.6
24 [ 1 172" NUTS HEAVY HEX 32.2
PLAN 24 | 1 1/2"% WASHERS 2.6
2'-8 1/2" WAVEGUIDE SUPPORT ANCHOR BOLTS
. i} 2 [3/4"¢ A36 STEEL ROD 511 172" [ AB2 18.6
- 2SNV AVEGUIDE ¥ 2_|3/4% A36 STEEL ROD 07 1/4"_| AB3 2.0
TOP CAN BE FORMED SQUARE D1 SUPPORT PIPE B A CHOR A CTION 2 _[3/4"9 HEAVY HEX_HUTS AND WASHERS 0.4
TO A DISTANCE OF 1'-0" ‘ :
FOOT BELOW SUBGRADE " _
\ / " ONERLAP_ 20, GROUND SURFACE ;rl LIGHTNING ROD WELDMENT
12-1 1/2"% ANCHOR \ = 1 [5/8"¢ A36 GALVANIZED STEEL ROD | 5'-11 1/2" | 15A 14.0
] /* PO TS JELDED ON 30 - — 2 [pL 1/47x2 172" 4 3/4 | 158 1.8
\‘ [ 3 | 1/2''¢ BOLTS, NUTS AND WASHERS | 0'—1 3/4" 0.5
! ™%
MARK 158
PLAN \ S . j . corer e WAVEGUIDE LADDER
172" PLATE o I S —_— — 1 [L 2x2x1/8" 13'-0" 16A 58.7
| e S Hs ” 2 e 1 [L 2x2x1/8" 9'-0" 168 5.4
\ ~ § = TR .
\ 2 !
| _ Z - AR 158
' 2 1E By
\ =y § . w11 r<Eade
\ g 4 L 2
EXISTING GROUND SURFACE \ S SE%ISIER':TEA‘A ELEVATION T LIGHTNING
AWAY FROM STEM | B Mk WAVEGUIDE SUPPORT WELDMENT
‘ n |l o ™ FOUNDATION
5 — 5 o ‘°l . CU YDS=0.26 A
T = ] 2 172 (2 REQUIRED) &
- E— _+ 3
—P a 4+ B2 NOTES
JI 30" BOLT CIRCLE, S e R 1. CONCRETE: F'c=4000 PSI.
i 1 §"¢ HOLES. 2 ] EE S 2.NO WELDING SHALL BE PERFORMED UNLESS SHOWN.
¥ I N < gl | 3. REINFORCEMENT: Fy=60,000 PSI. MINIMUM 3" COVER
\ 2 HEAVY HEX NUT (TYP) SR |& ON ALL REINFORCEMENT. TIES SHALL BE #4 BARS.
‘ S 3 4.CROWN TOP OF AUGER MINIMUM 1/2" FOR DRAINAGE.
LONGITUDINAL ‘ — — - g I 5.THE SOIL DESIGNED FOR SAND N=10, PHI=30 DEGREES,
R AL e oD ‘ WELD ANCHOR ol STANDARD WASHER (TYP) WATER AT 6 FEET, FROST DEPTH OF 5 FEET; CLAY
~4] BOLTS 10 PLATE N=8, COHESIION=1.0KSF. THE SOIL WEIGHT USED WAS
T P AB3 110 FOR SAND AND 115 FOR CLAY, POUNDS PER FOOT
i 5 . . SQUARE, AND 2 FEET ON NON ACTING SOIL FOR BOTH.
‘ ES ¥ : 6. WAVEGUIDE BRIDGE SUPPORT ANCHOR BOLTS WILL BE
! © . N-3/4"8 ROD (TYP) GOVERNMENT FURNISHED.
- ‘ D 174" PLATE 7.0NE ANCHOR BOLT TEMPLATE IS TO HOLD ANCHOR BOLTS
‘ & 300 | AND THE SECOND ONE IS TO SET THEM IN THE
\ = Ty FOUNDATION..
T——p ¥ 2 8. ANCHOR BOLTS ARE ASTM F1554 GRADE 55 AND ALSO
\ ,\ 5 MEET S1 FOR WELDABILITY. NUTS SHALL MEED A563
T - SECTION B-B : GRADE 55 AND WASHERS SHALL MEET F436.
q——> ANCHOR BOLT TEMPLATE WAVEGUIDE LADDER
\ 2 REQUIRED .
|
L& REFERENCE DRAWINGS
1 12 1§ ANCHOR BOLTS . j . 40 FOOT MONOPOLE OUTLINE_ _ _____ 43 40MW 2203
‘ \ “ ¥ 5
‘ " ~ 3/4"% ROD x5'~11 1/2" = | I
T g g o T |
| ] 2
Neaw ai ) ‘ i &l fa
! T T N HINE
- « = T
1-#4 TIE 5 @ : < E] 4
I -
- <C
ELEVATION
DRILLED AUGER TYPE 2 »
_I u A 11-23-16 MODIFIED ANCHOR BOLT THREADS AND WEIGHTS,
<+ - E _4 H A7-CTG BRIDGE SUPPORTS AND SUPPORT BOLTS.
- 1= ES - UNITED STATES DEPARTMENT OF ENERGY
5 12 WELD (TYP) L 4 WESTERN_AREA POWER ADMINISTRATION
il (&) AB3 / ég - CORPORATE _SERVICES OFFICE — LAKEWOOD, COLORADO
> .
A 2 . < STANDARD MICROWAVE TOWER
g 3
ArT 1A -
V] K I Pl 8 MONOPOLE FOUNDATION
I ' WAVEGUIDE SUPPORT WAVEGUIDE LADDER DRILLED AUGER TYPE
ANCHOR BOLTS s
ANCHOR BOLT WELDMENT MARK AB2 AND AB3 DESIGNED CHARLIE GARCIA __ _ _ _ ApproveD DOUG HANSON __ _ _ _ _
WEIGHT = 435 LB WT=21 LBS CIVIL ENGINEERING MANAGER
(2 REQUIRED) (] sePTEMBER 20, 2016 |  43—40MW | 2204
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LIGHTNING ROD—~_ | ]
D —gD (2001
ppe—_————.—.--——————
. —B (2001 TAPERED COLUMN > ] .
e = >~ MARK 11a o : _ AL : _ e . _ NIERY:
_ { PIPE MOUNT 4'-2 7/16 4'-9 7/8 4'-9 7/8
" - A MARK 13Aa
E:'% T C (2001 MARK 11f 5'-4 1/2" 5'-4 172" 5'-4 1/2" 5'-4 1/2" 1'-8" -
i — l (2001) 4" 3 1/2" ALL 7/16"'# HOLES (TYP) 11/16x1"'¢ HOLES, MATCH 1.1/2" TYP
- a ﬁﬁﬁcﬁoﬁ%ﬁw T *T‘i / 3/4"# HOLES (TYP) | |_l/YCLIMBING LADDER ATTACHMENT i W
1 ¥ ——%——= T 55— ———————————— e ————————————— 3 —— 55— —— 39}
s TvP CLIMBING LADDER T T
= 1172
2'-4 9/16" 4'-10" 4'-10" 412" 4-10" 2'-4"
WAVEGUIDE LADDER
" DETAIL 6 SECTION J—J DETAIL 5
CLIMBING LADDER ATTACHMENT
(FOURTH RUNG)
'—*M (2001)
TAPERED COLUMN TAPERED COLUMN
MARK 11a MARK 11a
Y
|l CLIMBING LADDER,
DETAIL 1 (2001) WARK 111
MARK 12c BENT TO
1 0on ATTACH TO MARK 11f MARK 12c BENT TO
ATTACH TO MARK 11f CLIMBING LADDER
-DETAIL 2 (2001)
SECTION I-I SECTION N-N
CLIMBING LADDER ATTACHMENT CLIMBING LADDER ATTACHMENT
(THIRD RUNG) (EIGHTH RUNG)
T TTIE (2001) 4"¢ SCHEDULE 80 PIPE MARK 14a
K (OPTIONAL PIECES AND NOTE 6)
=7 _* (2001 1/2'% U-BOLT MARK 14c TAPERED COLUMN
MARK 11
A \SPLICE PLATE ¥QR§T1T§EHB$'3T I TAPERED COLUMN ¢
5 MARK 11d MARK 111 AND I MARK 11a
) 12NJ
()
MARK 11f
N |, — TAPERED COLUMN \ C 5 NOTES
& MARK 11a _t WAVEGUIDE |
5 < 4 o00n BRIDCE MARK 12c BENT TO CLIMBING LADDER ) 1. GALVANIZE MATERIAL AFTER FABRICATION.
- ¥ _* MARK 12c BENT CLIMBING LADDER ATTACH TO MARK 11f 2.WELDS ARE TYPICAL FOR SIMILAR CONDITIONS.
o . TO ATTACH TO 3. ATTACH LADDER TO TAPERED COLUMN IN 9 PLACES AS
Q © MARK 11f SHOWN IN SECTION E-E THRU SECTION N-N. IF LADDER
MADE IN TWO PIECES, THEN NEED TO BE SPLICED
%) WAVEGUIDE LADDER SECTION H-H SECTION M-M TOGETHER AND BOLTED. THE LADDER IS REMOVABLE,
< T DETAIL 5 CLIMBING LADDER ATTACHMENT CLIMBING LADDER ATTACHMENT HOWEVER WHEN PLACED ON POLE SHOULD BE DIFFICULT TO
% (SECOND RUNG) (SEVENTH RUNG) REMOVE.
. U e v s s o o LD e o
4"¢ SCHEDULE 80 PIPE MARK 14a :
"—*I (2001) T P oDk, S.Q;I'QZ’EEE;COLUMN FOR POLE AND PIPE MOUNT IS AS500,
1/9 U=BOLT MARK 14c TAPERED COLUMN 6. OPTIONAL PIPE MOUNT CAN BE PLACED AS SHOWN OR
MARK 12b BENT \M WARK 11a MOVED UP ONE MORE ATTACHMENT POINT.
TO ATTACH TO I TAPERED COLUMN MARK 15A 7.MONOPOLE CAN MOUNT 1-8' SOLID WITH RADOME AT
MARK 11f AND I MARK 11a Y TOP.CAN ALSO PLACE 1-6' SOLID WITH RADOM AT TOP
. A I AND 1-6' SOLID WITH RADOME AT BOTTOM ON OPTIONAL
i I PIPE MOUNT. OTHER OPTIONS NEED TO BE CHECKED.
> MARK 11f MARK 11f 8.ALL BOLTS, NUTS, WASHERS ARE ASTM A325.
M
H (2001) MARK 12c BENT TO
R ATTACH TO MARK 11f VARK 158
b DETAIL 4 (2001) MARK 12c BENT CLIMBING LADDER \ | —CLIMBING LADDER
= TO ATTACH TO COVER PLATE REFERENCE DRAWINGS
1 I MARK 11f MARK 13D 50 FT MONOPOLE SECTIONS AND DETAILS_ _ _ _ _ _ _ _ _ 43-50MW 2201
| L ] 50 FT MONOPOLE DRILLED AUGER TYPE FOUNDATION __ _ _43-50MW 2202
il || 4% SCHEDULE 80 SECTION G-G SECTION L-L ) 50 FT WAVEGUIDE BRIDGE — . __ _____ _____ 43 50MW 2203
| "ﬁ PIPE MARK 14a CLIMBING LADDER ATTACHMENT CLIMBING LADDER ATTACHMENT UPPER PLATE |
Ll ;%%TL%NI_/EL&PIECES (FIRST RUNG) (SIXTH RUNG) MARK 11c
I
i 4"¢ SCHEDULE 80 PIPE MARK 14a TAPERED TOWER
’FF‘G (2001 (OPTIONAL PIECES AND NOTE 6) MARK 11a™ ] :
I'l " o ~|
TKPL 3/8x6 MARK 14b MARK 14b BENT Y 17278 U-BOLT MARK 14c JQRPERE? COLUMN ;,L A |117545 | ADDED WAVEGUIDE LADDER AND LIGHTNING ROD
[ g | TO KEEP a A7-CTG
Il ﬁ;ﬁ }ﬁ U-BoLTS OPTIONAL PIPE }\ TAPERED COLUMN MARK 15B—| UNITED STATES DEPARTMENT OF ENERGY
Il MOUNT | MARK 11a WESTERN AREA POWER ADMINISTRATION
|| VE LOWER CORPORATE SERVICES OFFICE — LAKEWOOD, COLORADO
I WA\ PLATE\ 3/16 s
i MARK 11f MARK 11f MARK 11g \4 {/@' 16 STANDARD MICROWAVE TOWER
i MARK 12c BENT TO [a 1
5 = fozoon CLIMBING LADDER ATTACH TO MARK 11t CLIMBING LADDER T 50 FOOT MONOPOLE
= T MARK 12c BENT r
f g TO ATTACH TO LIGHTNING ELEVATION AND SECTIONS
i MARK 11f
. jA (2001)
T?’ SECTION F_F SECTION K_K ROD DESIGNED CHARLES GARCIA _ _ approvep DOUG HANSON
al - CLIMBING LADDER ATTACHMENT CLIMBING LADDER ATTACHMENT WELDMENT CIVIL ENGINEERING WANAGER
50 FOOT MONOPOLE (BOTTOM RUNG) (FIFTH RUNG) %[ aPrIL 28, 2008 [ 43-50MW | 2200
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H D1 ANCHOR
SOIL N (FT.—INO | (FT.ZIN ) COMPRESSION SHEAR MOMENT CUBIC | LONGITUDINAL
- . . . (KIPS) (KIPS) (FT/KIPS)| YARD [REINFORCEMENT TIES
SAND OR CLAY| NOTE 5 14'=0" 410" -5.0 160.0 6.6 12-#8x13' 6" | 21—4x12'=6"
2'-10 1/2"
. 2'-5 1/2" )
TOP CAN BE FORMED SQUARE D1
TO A DISTANGE OF 1'—0"
FOOT BELOW SUBGRADE || overLap 20"
\ / ON ALL TIES

\ /\ CROWN
\ FOUNDATION

FOR DRAINAGE

PLAN
\
\

9" PROJECTION ON
| ANCHOR BOLTS
|

EXISTING GROUND SURFACE \ 7
AWAY FROM STEM ‘ A=
\ | 5%
'o !
I
q—
!
LONGITUDINAL ‘
REINFORCEMENT |
EQUALLY SPACED
|
~J
N
[¢ : Z,
| .
T 1 i
—
\ [
d . ;F
4| S
\
|
\
|
4
\
T
|
\
9 4} + i
1—#4 TIE ”T EOT
ELEVATION

DRILLED AUGER TYPE

12-1 1/2"'4 ANCHOR
BOLTS WELDED ON 32"
BOLT CIRCLE

\1/ " PLATE

%
(M)

SECTION A-A

BASEPLATE

32" BOLT CIRCLE,
1 8¢ HOLES.

WELD ANCHOR
BOLTS TO PLATE

1/4" PLATE
|
]
75

SECTION B-B

ANCHOR BOLT TEMPLATE
2 REQUIRED

108"

ALVANIZE

51_gn

3 _g"

—12- 1§

3
/ ANCHOR BOLTS

41"
NON GALVANIZE

AF- -—* A

ANCHOR BOLT WELDMENT

WEIGHT = 502 LB
(1 REQUIRED)

13

E$1

PLAN
WAVEGUIDE 2 1/2" PROJECTION
SUPPORT PIPE ON ANCHOR BOLTS.
GROUND SURFACE\ ;i

2 @5'-8"

L "

ELEVATION T
WAVEGUIDE SUPPORT
FOUNDATION
CU YDS=0.26
(2 REQUIRED)

HEAVY HEX NUT (TYP)

STANDARD WASHER (TYP)

N-3/4"¢ ROD (TYP)

\3/4“¢ ROD x5'-11 1/2"
(TYP)

AB2
AB2

/WELD (TYP)
AB3

WAVEGUIDE SUPPORT
ANCHOR BOLTS

MARK AB2 AND AB3
WT=21 LBS
(2 REQUIRED)

NOTES

1. CONCRETE: F'c=4000 PSI.

2.NO WELDING SHALL BE PERFORMED UNLESS SHOWN.

3. REINFORCEMENT: Fy=60,000 PSI. MINIMUM 3'' COVER
ON ALL REINFORCEMENT. TIES SHALL BE #4 BARS.

4.CROWN TOP OF AUGER MINIMUM 1/2'" FOR DRAINAGE.

5. THE SOIL DESIGNED FOR SAND N=10, PHI=30 DEGREES,
WATER AT 6 FEET, FROST DEPTH OF 5 FEET; CLAY
N=8, COHESIION=1.0KSF. THE SOIL WEIGHT USED WAS
110 FOR SAND AND 115 FOR CLAY, POUNDS PER FOOT
SQUARE, AND 2 FEET ON NON ACTING SOIL FOR BOTH.

6. WAVEGUIDE BRIDGE SUPPORT ANCHOR BOLTS WILL BE
GOVERNMENT FURNISHED.

7.0NE ANCHOR BOLT TEMPLATE IS TO HOLD ANCHOR BOLTS
AND THE SECOND ONE IS TO SET THEM IN THE
FOUNDATION.

8. ANCHOR BOLTS ARE ASTM A36 STEEL.

REFERENCE DRAWINGS

50 FOOT MONOPOLE ELEVATION AND SECTIONS_ _43 50MW 2200
50 FOOT MONOPOLE SECTIONS AND DETALIS_ ___43 50MW 2201

50 FOOT MONOPOLE WAVEGUIDE BRIDGE_ _ _ _ __ 43 50MW 2203
B |1-23-15 REVISED ANCHOR BOLTS, WAVEGUIDE
A7-CTG FOUNDATION AND ANCHOR BOLTS.
A g/ggg REVISED ANCHOR BOLT WEIGHT.

UNITED STATES DEPARTMENT OF ENERGY
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SOIL (FT.—IN.) COMPRESSION SHEAR MOMENT CUBIC | LONGITUDINAL
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ELEVATION |
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FOUNDATION
CU YDS=0.26
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///*WELD (TYP)

WAVEGUIDE SUPPORT
ANCHOR BOLTS

MARK AB2 AND AB3

(2 REQUIRED)

N-3/4"¢ ROD (TYP)

HEAVY HEX NUT (TYP)

STANDARD WASHER (TYP)

‘\\\*3/4“¢ ROD x5'-11 1/2" (TYP)

NOTES

1. CONCRETE: F'c=4000 PSI.

2.NO WELDING SHALL BE PERFORMED UNLESS SHOWN.

3. REINFORCEMENT: Fy=60,000 PSI. MINIMUM 3'' COVER
ON ALL REINFORCEMENT. TIES SHALL BE #4 BARS.

4.CROWN TOP OF AUGER MINIMUM 1/2'" FOR DRAINAGE.

5. THE SOIL DESIGNED FOR SAND N=10, PHI=30 DEGREES,
WATER AT 6 FEET, FROST DEPTH OF 5 FEET; CLAY
N=8, COHESIION=1.0KSF. THE SOIL WEIGHT USED WAS
110 FOR SAND AND 115 FOR CLAY, POUNDS PER FOOT
SQUARE, AND 2 FEET ON NON ACTING SOIL FOR BOTH.

6. WAVEGUIDE BRIDGE SUPPORT ANCHOR BOLTS WILL BE
GOVERNMENT FURNISHED.

7.0NE ANCHOR BOLT TEMPLATE IS TO HOLD ANCHOR BOLTS
AND THE SECOND ONE IS TO SET THEM IN THE
FOUNDATION.

8. ANCHOR BOLTS ARE ASTM A36 STEEL.
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