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3 11/2" NOTES:

2 <_.‘12" 12 -1 1/4" DIA HOLES 1. MANUFACTURER SHALL REFER TO SECTION VIEWS FOR VANG,

) 116" CHANMFER MOUNTING BRACKET AND THRU HOLE ORIENTATIONS.

2. GROUNDING PADS SHALL BE WELDED TO THE POLE FACE. GROUNDING
PAD HOLES SHALL BE THREADED AS SHOWN. GROUNDING PAD STEEL
FINISH SHALL MATCH POLE SHAFT STEEL FINISH.

BOTH SIDES

(FOR SHIELD WIRE '
ATTACHMENT %:-
VANGS ONLY) _-

- J
: 3 3. VANGS SHALL BE DESIGNED TO WITHSTAND UP TO +7.5 DEGREE PULL OFF,
) 174" DIA HOLE TYP UNLESS OTHERWISE NOTED ON STRUCTURE DRAWING.
11/4 "DIA HOLES g 4. NAME PLATE SHALL ATTACH AT 5'-0" ABOVE GROUND LINE. ASSUME 2'-0"
1/16" CHAMFER 1 1/2" MAX 1/16" CHAMFER ONLY FOR //\/\
BOTH SIDES (TYP) RADIUS (TYP) B o BOTH SIDES (TYP) RING VANG FOUNDATION REVEAL ON BASE PLATED STRUCTURES. NAME PLATE
" DIA PLATE SHALL INDICATE STRUCTURE TYPE, STRUCTURE HEIGHT, ULTIMATE
_ O O O 1 5 1 1/2" MAX GROUND-LINE MOMENT, MANUFACTURER'S NAME, MANUFACTURING SITE,
- | & O O AL 1 {o RADIUS (TYP) AND DATE OF MANUFACTURE.
- O O r N T - 5. MANUFACTURER SHALL DETERMINE AND DESIGN ARM CONNECTION
©_© - — . — - ©
o Jon n O O { DETAILS. MANUFACTURER SHALL PROVIDE ALL BOLTS, NUTS AND
v <_.‘ v /\ 1 1/4" DIA HOLES WASHERS FOR ALL ARM CONNECTION ASSEMBLIES.
(FOR SHIELD WIRE | — ) S S ) n S 1/16" CHAMFER 6. MANUFACTURER SHALL PROVIDE 7/8" DIA X REQUIRED LENGTH MOUNTING
(F(,)AEI{"I'S:C!E:I_\EE\[/\]V':'RE _ ATTACHMENT . g_,? 5 \/ 5 NOTCH ON % v -~ . BOTH SIDES (TYP) BOLTS, NUTS, WASHERS AND LOCK WASHERS FOR FLAT BASE MOUNTING
- (@] (@] "
VANGS ONLY) - 4 -~ VANGS ONLY) = (+) TRANSVERSE (4 PLACES, X E \;] n DETAILS. THICKNESS OF INSULATOR BASE SHALL BE ASSUMED TO BE 3/4"
#J/’/ , O O AXIS EQUIDISTANT SPACING, — v 7. STRUCTURE SHALL BE DESIGNED FOR ERECTION BY CRANE. LIFT POINTS
— | O O [F o) FOR SHIELD WIRE SHALL BE DESIGNATED FOR CRANE PICKUP. MANUFACTURER SHALL
) 11/2" MAX RADIUS ° ] o ¢ O (o] \ ﬂ o| ATTACHMENT (FOR SHIELD WIRE UTILIZE VANGS FOR EACH LIFTING POINT.
11/4" DIA HOLES (TYP) VANGS ONLY) ATTACHMENT 8. MANUFACTURER SHALL DETERMINE PLATE THICKNESS TO MATCH
1/16" CHAMFER 1 1/2" MAX 12" VANGS ONLY) .
BOTH SIDES (TYP) RADIUS (TYP) = - \_/\/_/ VANGS SHALL BE LOADING. MAXIMUM MATERIAL THICKNESS FOR PLATE SHALL BE 3/4".
ORIENTED ALONG 9. MANUFACTURER SHALL DESIGN SHIELD WIRE PLATE TO BE USED BY
DETAIL m DETAIL m DETAIL m TRANSVERSE AXIS CRANE FOR LIFTING.
DETAIL m DEADEND ARM VANG U BASE PLATE CONFIGURATION u RING VANG / SHIELD WIRE PLATE U 10. FOR ALL STRUCTURES, MANUFACTURER SHALL UTILIZE A 12-SIDED BASE
(SEE NOTE 3 AND 8) (SEE NOTE 10 AND 13) (SEE NOTE 8 AND 9) DETAIL 5
TANGENT ARM VANG / u e D VVIRE SSUCTOR PLATE WITH EQUAL AND SYMMETRICAL SPACING BETWEEN ALL BOLTS.
MID-ARM VANG / ARM-END VANG > / CONDUCTO o/ THE NUMBER OF BOLTS SHALL BE DETERMINED BY THE MANUFACTURER
THRU VANGS .
(SEE NOTE 1 AND 8)
(SEE NOTE 1, 3, AND 8) 11. MANUFACTURER SHALL PROVIDE PERMANENT LADDER CLIPS SUITABLE
3 1" DIA HOLE FOR USE WITH MACGREGOR TYPE (3'-10 1/2") CLIMBING LADDERS. CLIPS
B TYP POLE FACE SHALL BE WELDED TO THE FACE OF THE PLATE BEGINNING 8'-0". ABOVE
0 ‘ K/\/ﬁ -, 3/4" MAX GROUND LEVEL AND EXTENDING TO THE TOP OF THE STRUCTURE.
PAD THICKNESS . MANUFACTURER SHALL ENSURE CLIPS PROVIDE ADEQUATE CLEARANCE
1 ] v (MATCH STRUCTURE - BETWEEN CLIMBER AND ENERGIZED PARTS. CLIPS MUST CONFORM TO
. REFERENCE O ol & | | I ] STEEL FINISH) 3/4"
- o o 1 1/2" MAX 5 [ AN ® o ‘ : LOADING AS STATED IN OSHA 3124-12R. LADDERS SHOWN FOR
~ o RADIUS (TYP) ] T DIMENSIONING ONLY AND SHALL NOT BE PROVIDED BY MANUFACTURER.
s M~ ‘ REFERENCE | o o) s 12. MANUFACTURER SHALL INCLUDE POLE TOP PLATE FOR EACH POLE.
I Te} ~
- , Jjo - = ® 13. MANUFACTURER SHALL DESIGN ALL POLES TO HAVE ADEQUATE
[ © 14" DIA HOLES / \ ‘ VENTILATION AND DRAINING. CORROSION RESISTANT COATING SHALL BE
116" CHAMFER 1"x 1 1/2" SLOT o o n ' ‘ O _ APPLIED TO THE EXTERIOR OF GALVANIZED STEEL POLES AS SHOWN ON
BOTH SIDES (TYP) 13/16'0 Hg_l}EPS) // \ I ® STRUCTURE DRAWINGS.
n 3 ‘ ' 14. MANUFACTURER SHALL PRE-DRILL 1" THRU HOLES & PROVIDE MOUNTING
\ o 4" _ BOLTS 7/8" @ X REQUIRED LENGTH, INCLUDING NUTS, WASHERS AND LOCK
v SHALL BE ORIENTED 2 \\\/\/—"’ = T MIN CLEAR TO 3 WASHERS FOR GAIN BASE DETAIL. ON DOUBLE SIDED BRACKET LOCATIONS,
(FOR SHIELD WIRE 90° FROM THRU VANGS on g" on FACE OF POLE \/\// (2) 1/2-13 UNC ADDITIONAL NUTS, WASHERS AND LOCK WASHERS SHALL BE PROVIDED
ATTACHMENT — A\ — }«—»— 5" THREADED HOLES TO ALLOW REMOVAL OF ONE SIDE OF GAIN BASES WITHOUT AFFECTING
VANGS ONLY) 10 THE OTHERSIDE. GAIN BASE DETAIL SHOWN FOR DIMENSION PURPOSES
ONLY AND SHALL NOT BE PROVIDED BY POLE MANUFACTURER.
DETAIL 6\ DETAIL 7\ DETAIL 3\ DETAIL 9\
SHIELD WIRE/CONDUCTOR - GAIN BASE MOUNTING BRACKET ; FLAT BASE MOUNTING BRACKET - GROUND PAD -
THRU VANGS u (SEE NOTES 1 & 14) u (SEE NOTE 1 AND 6) u (SEE NOTE 2) u

(SEE NOTE 1, 3, AND 8)

N
= 1 1/4" DIA HOLE
1" DIA HOLE
o © 1/16" CHAMFER
BOTH SIDES (TYP)
0 ‘
/—/\/\‘ 120
— — |— 0 e ——1il xx //i | ° |
TRANSVERSE | Y GDL‘ B Y . ‘ REFERENCE g (1) 5| & 2 x
AXIS 2 f? XXX a ‘ N N ? o} o
- [ 11/16" DIA . | >
N~ L—
=T i — HOLE (TYP) I <
! S ‘ ) x n
™ = @ /
< Nl < . 1"x 1 1/2" SLOT \_/
2 - (FOR SHIELD WIRE |\ i R
o — [— o 1 = 5 ATTACHMENT . |&
g — 71z g < VANGS ONLY) I -
s B N o
<~ ~ Te] ‘
* O :
, l
—— ¢ [—> O J vr ] - [—= 1 1/2" MAX RADIUS 2 1
) T ) TOP OF GROUND  { F_,_ 5 (TYP) o

DETAIL 10 DETAIL 1) DETAIL (12 DETAIL 13 DETAIL (1)

LADDER CLIPS (SPACE TO ] WORKING LADDER CLIMBING LADDER NAME PLATE ] UPSWEPT GAIN BASE MOUNTING \ - OPGW RISER STANDOFF - DEADEND 3-WAY ARM VANG -
ACCOMMODATE LADDERS) U (SEE NOTE 4) \-/ BRACKET u BRACKET \-/ (SEE NOTE 3 AND 8) u
(SEE NOTE 11) (SEE NOTES 1 & 14)
GRAND RIVER DAM AUTHORITY
FEEDER 9G REBUILD
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161kV
STRUCTURE DETAILS
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CONDUCTOR OPGW

SEE STRUCTURE ORDER TABLE FOR POLE LENGTH

COPYRIGHT © 2025 BURNS & McDONNELL ENGINEERING COMPANY, INC.

LOAD OVERLOAD CAPACITY W
COND COND CASE DESCRIPTION EACTORS (KIPS) (KIPS) (PSF) REMARKS
‘ OPGW OPGW ‘ - Ve Tc Lc Vs Ts Ls
AHEAD VERTICAL: 1.50
SPAN 1 (O'\é'flsCCEHEAF‘,\Q; S\LISJS'%IF) TENSION: 1.10 | 4.3 2.6 0.0 2.0 1.8 0.0 10.0 [SEE NOTES
' ’ ’ WIND: 2.50
___ANGLE _| +HH H-|-|--_TR_AN_S}/ER§E_ 2 GRDA EXTREME WIND V'II'EEIT\ITSICI:('DA\;E 1'18 24 33 0.0 1.1 15 0.0 28.2 |SEE NOTES
BISECTOR AXIS (NO ICE, 25.6 PSF WIND, 60°F) WIND: 1.10 ' ' ' ' ' ' '
VERTICAL: 1.10
BACK 3 Ci?,'\'lgLEJRff':TstVﬁINDD Yg";'? TENSION: 1.10| 5.5 1.9 0.0 33 1.4 0.0 46 |SEE NOTES
SPAN ' OPGW OPGW ' T ’ WIND: 1.10
VERTICAL: 1.10
GRDA EXTREME ICE
COND PLAN VIEW COND 4 (1" ICE. NO WIND, 15°F) TENVSVIIﬁgE 118 55 0.6 0.0 3.3 0.4 0.0 0.0 SEE NOTES
VERTICAL: 1.00
DEFLECTION / NORMAL
3.0" (TYP) o o, m 5 (NO ICE. NO WIND, 60°F) TENVSVEBE 188 1.6 0.3 0.0 0.5 0.1 0.0 0.0 SEE NOTES
VERTICAL: 1.50
CONSTRUCTION
\ ANGLE . I | . +TRANSVERSE 6 NO ICE. 2 PSF WIND. 30°F TENSION: 1.50 5.9 0.7 1.0 2.5 0.3 0.5 3.0 |SEE NOTES
BISECTOR = - AXIS (NOICE,  30°F) WIND: 1.50
STRUCTURE DESIGN CRITERIA MAXINITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE TANGENT 0-2° NESC HEAVY (LBS) (D] (FT)
_ CONDUCTOR: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-2° 1,100 1,300
E? OPGW: (2) AFL DNO-12606 5,300 0-2° 1,100 1,300
v SECTION m
CONDUCTOR THRU VANG & v DESIGN NOTES
, UPSWEPT GAIN BASE
o~ t MOUNTING BRACKET 1. W =WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
LLl
= 5-9" (TYP) OF MAXIMUM STRUCTURE LOADING.
> - = 2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
L 1.1 =12 SIDED
@ 1.4 =8 SIDED
- DTL-01
g N ﬂ 1.6 = LATTICE AND FLAT SURFACES
\n (2 PLACES) v 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
A.ALL WIRES INSTALLED AS SHOWN.
4. V,T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
- 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
TQE(?%)R— == — = +TRAA%(SI\S/ERSE ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
= — 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
DTL-01 v 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
3 PL*‘ACES) 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE GROUNDLINE ON OPPOSITE POLE FACES OF THE
SECTION m TRANSVERSE AXIS. GROUNDING PAD HOLES SHALL BE PLUGGED DURING GALVANIZING.
SF?QVE\),ESI%'XLH?XSEANG & v 12. POLE TOP SECTIONS SHALL BE INTERCHANGEABLE BETWEEN ALL HEIGHT CLASSES FOR THIS STRUCTURE.
MOUNTING BRACKETS 13. PROTECTIVE COATING SHALL BE EVENLY APPLIED FROM THE TOP OF THE CORROSION COLLAR TO THE BASE OF THE
POLE. SURFACE PREPARATION AND THICKNESS ARE TO MANUFACTURER'S RECOMMENDATION.
14. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
3/8" COLLAR ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
THICKNESS ENTIRELY — | T
AROUND POLE SHAFT L
(MATCH STRUCTURE Vg S
STEEL FINISH) (2 PLACES)
[ > STRUCTURE ORDER TABLE: TP-01
© T POLE LENGTH|ABOVE GROUND| EMBED
- C
-~ l :L (FT) HEIGHT (FT) [LENGTH (FT) STRUCTURE NUMBER Qry
m | e o 87 72.5 14.5 18, 21, 68, 76 4
3 PLACES : : Rl
Ty § \\ \\ \ \\\ ( ) 95 77 18 22,32, 56, 62,63, 71,72, 78 8
~- o N //\ NN\ o7 815 155 |23, 26, 27,29, 30, 77, 79 7
- ‘ 100 81.5 18.5 47, 49, 59 3
4, 102 86 16 33, 92, 94, 99, 101 5
@F R 107 86 21 5, 46, 55, 57, 61, 64, 103 7
DTL-01 W —— 110 90.5 19.5 9, 17, 25, 28, 48, 50, 58, 66, 70, 95, 102 11
N
—— — 112 90.5 21.5 4,104, 106, 116 4
~ (SEE NOTE 1 & 2) 115 95 20 11, 12, 31, 51, 52, 75, 96, 107, 108 9
XA (2 PLACES) 123 104 19 8, 10, 45, 53, 54, 93, 98 7
2y (SEE NOTE 11) 126 104 22 105 1
_ g 130 113 17 20, 24, 97, 100 4
o P
> 3 DETAIL /SN 140 122 18 [14,19 2
‘ TOP OF GROUND CORROSION COLLAR u
I
\ \ 4 —77777
_ / N LOAD TREE REFERENCE DRAWINGS
wle = \
x|Q 2 DRAWING # DRAWING NAME:
2w I DTL-01 STRUCTURE DETAILS
Ol MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
= <z PROTECTIVE COATING
o|x = (SEE NOTE 13) GRAND RIVER DAM AUTHORITY
ﬁ@‘,ﬂ FEEDER 9G REBUILD
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NOTES

1.  FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.
REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

2. ASSEMBLY TO BE PROVIDED BY KAMO.

3. GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.

OPT-1
HDW-01

TP-01

ASSEMBLY Qry

GR-1 1

GR-2 NOTE 3

OPT-1KAMO 1

OPT-1 1

TAN-1 3

50

=) [~ [TAN-1)

7~
OPT-1

KAMO
N

(SEE NOTE 2)

~

HDW-02
N

(3 PLACES)

RELEASED FOR QUOTE ONLY
HAYDEN DROLLETT, P.E. # 34958

ON
06/24/2026
AND SHALL NOT BE USED FOR
PERMIT OR CONSTRUCTION
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GR-2

HDW-04
)

(SEE NOTE 3)
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SEE STRUCTURE USAGE TABLE FOR LENGTH

(SEE NOTES 1 & 2)

COND COND COND
AHEAD | OPGW | OPGW |
SPAN ‘ ‘
ANGLE _ _ _ — — — L — — — _ _ ____ TRANSVERSE
BISECTOR / > AXIS
BACK ! |
SPAN ' OPGW ' OPGW '
COND COND COND
PLAN VIEW
‘ N\
\ R LaElE A SlE
o a7 |
DTL-01
g
(2 PLACES) 8'-9" 8'-9"
136" (TO CENTER OF POLE) (TO CENTER OF POLE) 13'-6"

|7 1 7'_0"

(3 PLACES)
(SEE NOTE 13)

(TO POLE FACE)

(TO POLE FACE)

DTL-01
N

12'-3" (INNER VANG HOLE
CENTER TO CENTER)

(TYPICAL 3 PLACES)

10

DTL-01
)

(2 PLACES)

11

DTL-01
N

(2 PLACES)

50"
N\

".\—E

\ TOP OF GROUND

DTL-01
g

(4 PLACES)

(Dv-1)
\_/

(6 PLACES)

STIFFENER PLATE, |

W—»

TTITT

ANGLE

BISECTOR

ONLY AT END OF ARM, / REFERENCE LINE

1-1/4" DIA HOLES
1/16" CHAMFER
BOTH SIDES (TYP)

DETAIL

IF NEEDED, |
SIZE SHALL BE DETERMINED
BY MANUFACTURER

3/4" PLATE
MAX (TYP)

14"

4"

1-1/2" MAX
RADIUS (TYP)

(ov-

TANGENT CONDUCTOR DROP
VANG (SEE STRUCTURE DETAIL

NOTES 1 AND 9)

(SEE NOTE 11)

SEE STRUCTURE

ORDER TABLE
FOR EMBEDMENT

LENGTH

(2 PLACES)

1 7'_6"

P1

ELEVATION

PROTECTIVE COATING

(SEE NOTE 12)

o/

r — — — — — — — — — F— TS
LS
\/ \/ Vg
1. (2PLACES)
I‘C
VC
(3 PLACES)
77777
LOAD TREE
e ———————— g — RANSVERSE
AXIS
SECTION A\
SHIELD WIRE VANG i
(2 PLACES) U

3/8" COLLAR
THICKNESS ENTIRELY
AROUND POLE SHAFT
(MATCH STRUCTURE
STEEL FINISH)

1 l_6l|

TOP OF GROUND

1 |_6ll

\\\/ /\\\/ /\\ /\\\

CONDUCTOR OPGW
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION FACTORS (KIPS) (KIPS) (PSF) REMARKS
V¢ Tc Lc Vs Ts Ls
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 (0.5" ICE, 4 PSF WIND, O°F) TENSION: 1.10 52 3.8 0.0 2.4 2.6 0.0 10.0 SEE NOTES
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 (NO ICE. 25.6 PSF WIND, 60°F) TENSION: 1.10 2.5 4.7 0.0 1.1 2.2 0.0 28.2 SEE NOTES
WIND: 1.10
VERTICAL: 1.10
3 (’;?'\llgng?:TstV?NNDD YZ";";) TENSION: 1.10 6.7 2.8 0.0 4.0 2.1 0.0 4.6 SEE NOTES
T ' WIND: 1.10
VERTICAL: 1.10
GRDA EXTREME ICE )
4 (1" ICE, NO WIND, 15°F) TENSION: 1.10 6.7 0.9 0.0 4.0 0.5 0.0 0.0 SEE NOTES
WIND: 1.10
DEFLECTION / NORMAL VERTICAL: 1.00
5 (NO ICE, NO WIND, 60°F) TENSION: 1.00 1.9 0.5 0.0 0.7 0.2 0.0 0.0 SEE NOTES
WIND: 1.00
CONSTRUCTION VERTICAL: 1.50
6 (NO ICE, 2 PSF WIND, 30°F) TENSION: 1.50 6.4 1.0 1.0 2.7 0.5 0.5 3.0 SEE NOTES
WIND: 1.50
VERTICAL: 1.00
BROKEN WIRE
7 (NO ICE, 12.5 PSF WIND, 0°F) TENSION: 1.00 1.8 0.5 0.0 0.8 0.2 0.0 12.5 SEE NOTES
WIND: 1.00
STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV H-FRAME TANGENT 0-3° NESC HEAVY (LBS) (FN (FT)
CONDUCTOR: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-3° 1,600 1,600
OPGW: (2) AFL DNO-12606 5,300 0-3° 1,600 1,600

DESIGN NOTES

N o o ok

10.
11.

12.

13.

14.

15.

W = WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
OF MAXIMUM STRUCTURE LOADING.
INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.

1.1 =12 SIDED

1.4 =8 SIDED

1.6 = LATTICE AND FLAT SURFACES
STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.

A. ALL WIRES INSTALLED AS SHOWN.

B. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Lc) OF 11.3 KIPS ON ANY SINGLE

CONDUCTOR ATTACHMENT POSITION WHICH MAY GOVERN.
C. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Ls) OF 3.6 KIPS ON ANY SINGLE
SHIELD WIRE ATTACHMENT POSITION WHICH MAY GOVERN.

V, T, AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
FOR ALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 5% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
FOR ALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
GROUNDING PADS SHALL BE PLACED AT 2'-0" ABOVE THE GROUNDLINE ON OPPOSITE POLE FACES OF THE
TRANSVERSE AXIS. GROUNDING PAD HOLES SHALL BE PLUGGED DURING GALVANIZING.
PROTECTIVE COATING SHALL BE EVENLY APPLIED FROM THE TOP OF THE CORROSION COLLAR TO 4 FEET ABOVE
THE BASE OF THE POLE. SURFACE PREPARATION AND THICKNESS ARE TO MANUFACTURER'S RECOMMENDATION.
MID-ARM VANG SHALL BE PLACED DIRECTLY ABOVE V-STRING LOAD POINT. MID-ARM VANG SHALL BE DESIGNED
FOR CONSTRUCTION LOADING (LOAD CASE 6). MID-ARM VANG LOADS SHALL NOT BE APPLIED CONCURRENTLY
WITH LOADS APPLIED TO INSULATOR V-STRING ASSEMBLY.
STRUCTURE CROSSARMS SHALL BE DESIGNED TO BE HORIZONTAL WITH NO RISE UNDER NORMAL
CONDITIONS (LOAD CASE 5).
STRUCTURE SEGMENTS SHALL BE JOINED USING FLANGED CONNECTIONS. MANUFACTURER SHALL PROVIDE
ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.

STRUCTURE ORDER TABLE. TP-02
POLE LENGTH |ABOVE GROUND| EMBED
(FT) HEIGHT (FT) |LENGTH (FT) STRUCTURE NUMBER QTY
85 725 125 |81, 84 2
95 815 135 |80, 91 2
102 86 16 16 1
110 95 15 1585 2
124 104 20 82, 90 2
140 118 22 88, 112 2
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CONDUCTOR OPGW
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION FACTORS KIPS) (KIPS) (PsF) | REMARKS
Vc Tc Lc Vs Ts Ls
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 N o TENSION: 1.10 7.8 4.5 0.0 3.8 3.0 0.0 10.0 SEE NOTES
COND COND COND $ $ Tg (0.5" ICE, 4 PSF WIND, 0°F) WIND: 250
AHEAD ‘ OPGW ‘ OPGW ‘ ' : GRDA EXTREME WIND VERTICAL.: 1.10
SPAN ‘ ‘ v Ls 2 (NO ICE. 25.6 PSF WIND, 60°F) TENvSvlﬁg: Hg 4.4 5.7 0.0 2.0 25 0.0 28.2 |SEE NOTES
S . .
VERTICAL: 1.10
ANGLE _ ; JRANSVERSE (2 PLACES) 3 C?"\llgERz?\li’TSIISSVﬁ\INDD YgLNFD TENSION: 1.10 10.3 3.1 0.0 6.2 2.3 0.0 4.6 SEE NOTES
BISECTOR = N T = — = — AXIS (1" 1CE, 15°F) WIND: 1.10
4 GRDA EXTREME ICE V‘|I'EER|\|TSIC|:(')M[\_1 '1]18 10.3 0.9 0.0 6.2 0.5 0.0 0.0 SEE NOTES
BACK ' ' ; \./ \/ (1" ICE, NO WIND, 15°F) WIND: 1.10 | | | | | | |
SPAN OPGW OPGW VERTICAL: 1.00
! ! ! T . DEFLECTION / NORMAL rension 00| 27 | 09 | 00 | 12 | o2 | oo | oo |seenores
COND COND COND ( ’ ’ ) WIND: 1.00
Lc VERTICAL: 1.50
CONSTRUCTION
PLAN VIEW VC 6 (NO ICE, 2 PSF WIND, 30°F) TENSION: 1.50 11.5 1.6 1.0 4.2 0.5 0.5 3.0 SEE NOTES
UNEQUAL ICE VERTICAL: 1.50
7 " " o TENSION: 1.50 7.1 1.3 4.9 4.1 04 4.8 0.0 SEE NOTES
r (1.0" 7 0.5" ICE, NO WIND, 15°F) WIND: 1.50
VERTICAL: 1.00
- - BROKEN WIRE
‘ A 8 (NO ICE, 12.5 PSF WIND, 0°F) TENSION: 1.00 3.5 0.9 0.0 1.3 0.1 0.0 12.5 SEE NOTES
/ ~ W WIND: 1.00
_o' ‘4‘ ﬂ v F/ _— STRUCTURE DESIGN CRITERIA MAXINITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
o (SEE NOTES 1 & 2) STR. TYPE: 161kV H-FRAME TANGENT 0-2° NESC HEAVY (LBS) (F7 (FT)
CONDUCTOR: (3) 1027 KCMIL AECC - TS "GOULD" 18,500 0-2° 1,900 2,500
DTL-01 OPGW: (2) AFL DNO-12606 9,300 0-2° 1,900 2,500
N
(2 PLACES)
- 77777 77777
o DESIGN NOTES
= LOAD TREE
DTL-01 1. W= WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
3 %ES) OF MAXIMUM STRUCTURE LOADING.
(SEE NOTE 12) 2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
14!_0" _ 19'_0" (TYP) _ 11 = 12 SIDED
(TO POLE FACE) (TO POLE FACE) /DV-1) 14 =8 SIDED
| 1L \_- / 16 = LATTICE AND FLAT SURFACES
| ﬂ it (6 PLACES) 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
T 16" A.ALL WIRES INSTALLED AS SHOWN.
% (TO POLE . B. ONE (1) CONDUCTOR WIRE BROKEN.
- _| FACE) (10 POLE C. FOR LOAD CASE 8 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Lc) OF 11.3 KIPS ON ANY SINGLE
u FACE) CONDUCTOR ATTACHMENT POSITION WHICH MAY GOVERN.
o | = = D. FOR LOAD CASE 8 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Ls) OF 3.6 KIPS ON ANY SINGLE
O SHIELD WIRE ATTACHMENT POSITION WHICH MAY GOVERN.
" | i 4. V,T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
3 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
” 12%62\‘(";5@&“6 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
L
s TO CENTER) ANGLE gt —————— g TRANSVERSE 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
O (TYPICAL 3 PLACES) BISECTOR AXIS ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 5% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
v 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
E 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
= 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
b STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
m SECTION ﬂ\\ 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
7 éHI;EL,I&% I\E/\éll)?E VANG U 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
TRANSVERSE AXIS.
STIFFENER PLATE | 12. MID-ARM VANG SHALL BE PLACED DIRECTLY ABOVE V-STRING LOAD POINT. MID-ARM VANG SHALL BE DESIGNED
ONLY AT END OF ARM., | REFERENCE LINE FOR CONSTRUCTION LOADING (LOAD CASE 6). MID-ARM VANG LOADS SHALL NOT BE APPLIED CONCURRENTLY
IF NEEDED, L/ WITH LOADS APPLIED TO INSULATOR V-STRING ASSEMBLY.
% 95 SIZE SHAB';'(- SENDUEJ A'\ECRT'VJEEFE | 13. STRUCTURE CROSSARMS SHALL BE DESIGNED TO BE HORIZONTAL WITH NO RISE UNDER NORMAL
DTL-01 : CONDITIONS (LOAD CASE 5).
(2 PLACES) | 14. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
} ******** ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
DTL-01 J/ :
: |
(2 PLACES) 0| . 5 S |
| TS | A
DTL-01 ~u DTL-01 0 : 1 /:g,‘, CDAQI\';IISIIE‘SS STRUCTURE ORDER TABLE: TP-03
N I -
(2 PLACES) , (4 PLACES) L : | BOTH SIDES (TYP) POLE(FLE)NGTH SRLERE | aTy
s (SEE NOTE 11) TOP OF GROUND M b 3/4" PLATE 100 |35 i
\ N 1 \ N 1-1/2" MAX
2 N /AN A N/ N A MAX (TYP) 145 86 1
E < N N RADIUS (TYP) 175 36 1
T 190 38, 39, 87 3
(ONm (ZD
Nz <
s}
=2 = DETAIL ﬁ\m
25 & TANGENT CONDUCTORDROP |\ -/
w3 VANG (SEE STRUCTURE DETAIL REFERENCE DRAWINGS
like) NOTES 1 AND 9
s ) DRAWING # DRAWING NAME:
DTL-01 STRUCTURE DETAILS
BC-8809-1 V-STRING HARDWARE DETAIL
230" MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
' ' GRAND RIVER DAM AUTHORITY
P1 ELEVATION P2 FEEDER 9G REBUILD
<MUSKOGEE COUNTY, OKLAHOMA>
161kV
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NOTES

1.  FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.
REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

2. ASSEMBLY TO BE PROVIDED BY KAMO.

3. GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.
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CONDUCTOR OPGW
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION EACTORS (KIPS) KIPS) (psF) | REMARKS
Ve Te Lc Vs Ts Ls
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 (0.5" ICE, 4 PSF WIND, 0°F) TENSION: 1.10 3.3 15.5 0.0 1.6 8.6 0.0 10.0 SEE NOTES
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 (NO ICE. 25.6 PSF WIND, 60°F) TENSION: 1.10| 1.6 9.7 0.0 0.7 4.7 0.0 28.2 SEE NOTES
WIND: 1.10
VERTICAL: 1.10
CONCURRENT ICE AND WIND )
COND 3 (1" ICE, 4.1 PSF WIND, 15°F) TENSION: 1.10 4.2 13.0 0.0 2.5 7.6 0.0 4.6 SEE NOTES
AHEAD OPGW OPGW HGAL T 10
SPAN 4 GRDA EXTREME ICE VTEEIT\ITSI?Q;: 1'18 4.2 11.8 0.0 2.5 6.6 0.0 0.0 SEE NOTES
/ / (1" ICE, NO WIND, 15°F) WIND: 1'10 ’ ) ’ ’ ’ ’ '
ANGLE TRANSVERSE VERTICAL: 1.00
— s P {——ive — DEFLECTION / NORMAL _
BISECTOR C \ \ AXIS 5 (NO ICE, NO WIND, 60°F) TENSION: 1.00 1.2 4.5 0.0 0.5 1.9 0.0 0.0 SEE NOTES
WIND: 1.00
BACK CONSTRUCTION VERTICAL: 1.50
SPAN OPGW OoPGW 6 (NO ICE. 2 PSF WIND, 30°F) TENSION: 1.50 | 5.3 8.1 1.0 2.3 3.2 0.5 3.0 SEE NOTES
WIND: 1.50
COND BROKEN WIRE VERTICAL: 1.00
PLAN VIEW 7 . TENSION: 1.00| 0.4 1.6 0.0 1.0 4.0 0.0 12.5 | SEE NOTES
(NO ICE, 12.5 PSF WIND, 0°F) WIND: 1.00
10'_0"
1'-0" RISE . STRUCTURE DESIGN CRITERIA MAXINITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE RUNNING ANGLE, 5-45° NESC HEAVY (LBS) (FT) (FT)
DTL-01 CONDUCTOR: (3) 795 KCMIL ACSR "DRAKE" 11,000 5-45° 800 900
N OPGW: (2) AFL DNO-12606 6,000 5-45° 800 900
o (5 PLACES)
©
R DESIGN NOTES
1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
] OF MAXIMUM STRUCTURE LOADING.
2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
1.1 =12 SIDED
. 1.4 =8 SIDED
g 1.6 = LATTICE AND FLAT SURFACES
T 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
A. ALL WIRES INSTALLED AS SHOWN.
B. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Lc) OF 2.3 KIPS ON ANY SINGLE
‘ CONDUCTOR ATTACHMENT POSITION WHICH MAY GOVERN.
! C. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Ls) OF 2.1 KIPS ON ANY SINGLE
T SHIELD WIRE ATTACHMENT POSITION WHICH MAY GOVERN.
0 4.V, T, AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
wi 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
o
w2 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
ol T 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
x ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
" 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
g(n' ‘ 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5 AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
E 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
W STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
o 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
n 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
P TRANSVERSE AXIS.
O 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
o e ’T Ts ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
()]
L L S
%) Vs
(2 PLACES)
m STRUCTURE ORDER TABLE: TP-04
POLE LENGTH STRUCTURE
DTL-01 QTY
. (FT) NUMBER
100 3,7,69 3
)
\.- TC
\ L 5-45° RUNNING ANGLE INSULATOR SWING TABLE
DTL-01 Ve
DTL-01 JTL-0 (3 PLACES) WEATHERCASE QLEARANCE THETA
(2 PLACES) NOWND 50" 7
(SEE NOTE 11 NEC6 P WIND 217" 21
BOTTOM ( o |2 . BEXTREVE21 P WIND 12" 36
3 h o|Lw W
OF BASE < - ¥ _
PLATE DTL-01 N|
) - ,\ DC .
) —] (SEE NOTE 1 & 2)
o |
N
TOP OF GROUND
1
\ \/
. \ \ AN \ AN REFERENCE DRAWINGS
EONID NI AN N 1
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TP-04/A
STR#7,69

-

‘OPT-1‘

HDW-01

TP-04/A
ASSEMBLY Qry
GR-1 1
GR-2 NOTE 3
OPT-1KAMO 1
OPT-1 1
RA-1 3

o C

HDW-04

~~
JOPT-1\

\kamo!
g

(SEE NOTE 2)

HDW-02
N

(3 PLACES)

NOTES

1.  FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.

REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

2. ASSEMBLY TO BE PROVIDED BY KAMO.
3. GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.

SEE MAT-01 FOR ESTIMATED QUANTITIES.

(SEE NOTE 3)
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CONDUCTOR AHEAD CONDUCTOR BACK OPGW AHEAD OPGW BACK
ég’;g DESCRIPTION OVERL&%?SQSP ACITY (KIPS) (KIPS) (KIPS) (KIPS) W | REMARKS
(PSF)
Vca Tca Lca Vcb Tecb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 0.5 ICE. 4 PSF WIND, 0°F) TENV?IIIESE ;gg 2.7 4.1 -18.4 27 4.1 18.4 1.3 2.9 12,9 1.3 2.9 12.9 10.0 |SEE NOTES
VERTICAL: 1.10
GRDA EXTREME WIND
COND 2 (NO ICE. 25,6 PSF WIND. 60°F) TENVSVIIESE ”8 1.1 3.1 9.9 1.1 3.1 9.9 0.4 1.7 6.0 0.4 1.7 6.0 282 |SEE NOTES
AHEAD OPGW OPGW VERTICAL: 1.10
SPAN 3 CONCURRENT ICE AND WIND TENSION: 1.10 | 3.4 3.4 158 | 3.4 3.4 15.8 2.0 26 | 118 | 20 26 11.8 46 |SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F) WIND: 1 10
ANGLE GRDA EXTREME ICE VERTICAL: 1.10
A 4 : 3.4 27 15.4 3.4 27 15.4 2.0 2.0 113 2.0 2.0 113 00 |SEE NOTE
BISECTOR (1" ICE, NO WIND, 15°F) TENV%'IES: Hg SEE NOTES
VERTICAL: 1.00
BACK 5 DEFLECTION / NOR'WjL TENSION: 1.00 1.0 1.1 6.1 1.0 1.1 7.1 0.4 0.6 -3.0 0.4 0.6 4.0 0.0 |SEE NOTES
(NO ICE, NO WIND, 60°F)
SPAN WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
COND 6 (NO ICE, 2 PSF WIND, 30°F) TENSION: 150 | 5.5 22 1.7 1.9 22 11.7 2.4 0.9 4.8 1.0 0.9 4.8 3.0 |SEE NOTES
WIND: 1.50
PLAN VIEW STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE DEADEND, 0-30° NESC HEAVY (LBS) F7 (FT)
CONDUCTOR AHEAD: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-30° 500 800
o CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-30° 500 800
3-0" (TYP) OPGW AHEAD: (2) AFL DNO-12606 7,800 0-30° 500 800
6" RISE DTL-01 OPGW BACK: (2) AFL DNO-12606 7,800 0-30° 500 800
L 2 PLACES
" ﬂ ( )
t ]
DESIGN NOTES
=O —
E}- I 1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
OF MAXIMUM STRUCTURE LOADING.
A 2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
1.1=12 SIDED
| | 1.4 =8 SIDED
=C.’ Q_? 1.6 = LATTICE AND FLAT SURFACES
N = 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
) ‘ A. ALL WIRES ATTACHED.
g B. ALL WIRES AHEAD ONLY.
A C.ALL WIRES BACK ONLY.
4 D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
DTL-01 4. V,T AND L ARE, RESPECTNELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
T ‘ (3 PLACES) O 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
5 A O 6. CONDUCTORAND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
@ 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
L_|IJ ANGLE e . +TRANSVERSE ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8 ] BISECTOR N AXIS 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
% E?a O 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
t = 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
0—3' O STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
|<£ 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
% ‘ 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
& SECTION m TRANSVERSE AXIS.
8 gONagE;%%ngNSR\AﬁéT(CET U 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
0:): (3JPULACES) L Vsa ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
= Sa
3 j
E Tsa ® ® st
» (2 PLACES) %
i O Lep
n DTL-01 Vsb STRUCTURE ORDER TABLE: TP-05
- (3 PLACES) ! (2 PLACES) POLE LENGTH| STRUCTURE Ty
$ (FT) NUMBER
m 80 2 44 60 3
—— 95 65, 67, 109 3
~— v 105 13 1
L ca
ca
\ &
- Tea —1_ T
(3 PLACES) N
L cb
DTL-01 DTL-01 Veb
~—- ~—" (3 PLACES)
(2 PLACES)
(SEE NOTE 11 < -
BOTTOM S - S
3 ( © Bl W o
OF BASE = S
PLATE DTL-01 N -
) — 1 (SEENOTE 1 & 2)
) r
<
TOP OF GROUND
B [
E <_( \/ \/
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NOTES

-_—

N
(2 PLACES)

(SEE NOTE 2)

HDW-02
d

(6 PLACES)

HDW-04

TP-05/A
STR # 2, 44, 60
’_‘ V amn
77\ OPD-1
OPD-1 15 =
HDW-01 KAM
S
(2 PLACES)
TP-05/A ]
ASSEMBLY QrTy
DE-1 6
GR-1 1
GR-2 NOTE 4
J-1 3
OPD-1 KAMO 2
OPD-1 2
]
Gl

HDW-04
N

(SEE NOTE 4)

FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.

REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

PODN

ASSEMBLY TO BE PROVIDED BY KAMO.
REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.

GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.

RELEASED FOR QUOTE ONLY
HAYDEN DROLLETT, P.E. # 34958
ON
06/24/2026
AND SHALL NOT BE USED FOR
PERMIT OR CONSTRUCTION
PURPOSES

> BURNS

N\ MEDONNELL

OK CERT. OF AUTH. NO. 421

TP-05/B
STR #13, 65, 67, 109

7~ B OPD-1
OPD-1 -
- KAMO

HDW-01 I~
2 vl "CES) (2 PLACES)

(SEE NOTE 2)

HDW-02
g

(6 PLACES)

TP-05/B
ASSEMBLY QTY
DE-1 6 RN A NP
(SBX-1y SBX-1y DLC-1y DLC-1,
DLC-1 KAMO NOTE 3 3 ,
e OTE3 q HDW-03 KAMO HDW-03 KAMO
GR-1 1
j !\\ (SEE NOTES
GR-2 NOTE 4 /o i 2 &3)
J-1 3
OPD-1 KAMO 2 / \
OPD-1 2 \
SBX-1 KAMO 1 /
SBX-1 1 \ °§é — m
\5 pa— /
HDW-04
I:I N
"
~
\/
S \\ \\ N
X //\ / /
/\
HDW-04
N
(SEE NOTE 4)
REFERENCE DRAWINGS
DRAWING # DRAWING NAME:
DTL-01 STRUCTURE DETAILS
MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
GRAND RIVER DAM AUTHORITY
FEEDER 9G REBUILD
<MUSKOGEE COUNTY, OKLAHOMA>
161kV
161kV SINGLE CIRCUIT O° — 30
VERTICAL DEADEND STEEL POLE
SHEET 2
SCALE:NONE |DRAWN BY: W. BOLING | ENGR:E. BARBIN APPD: H. DROLLETT
CH: H. DROLLETT DATE: 06/24/2026
G[éDA DRAWING No. REV.
0 06/24/2026 | ISSUED FOR BID WCB|HCD [ HCD GRAND RIVER DAM AUTHORITY
P.0. BOX 409 TP_O5 O
NO. DATE DESCRIPTION BY | CHK | APP VINITA, OK 74301



AutoCAD SHX Text
OK CERT. OF AUTH. NO. 421

AutoCAD SHX Text
GRAND RIVER DAM AUTHORITY

AutoCAD SHX Text
P.O. BOX 409

AutoCAD SHX Text
VINITA, OK 74301

AutoCAD SHX Text
SCALE:

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
APPD:

AutoCAD SHX Text
ENGR:

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
CH:

AutoCAD SHX Text
REV.

AutoCAD SHX Text
DRAWING No.

AutoCAD SHX Text
FEEDER 9G REBUILD

AutoCAD SHX Text
<MUSKOGEE COUNTY, OKLAHOMA>

AutoCAD SHX Text
161kV

AutoCAD SHX Text
161kV SINGLE CIRCUIT 0° - 30°

AutoCAD SHX Text
VERTICAL DEADEND STEEL POLE

AutoCAD SHX Text
NONE

AutoCAD SHX Text
W. BOLING

AutoCAD SHX Text
E. BARBIN

AutoCAD SHX Text
H. DROLLETT

AutoCAD SHX Text
H. DROLLETT

AutoCAD SHX Text
06/24/2026

AutoCAD SHX Text
TP-05

AutoCAD SHX Text
0

AutoCAD SHX Text
RELEASED FOR QUOTE ONLY

AutoCAD SHX Text
ON

AutoCAD SHX Text
PERMIT OR CONSTRUCTION 

AutoCAD SHX Text
PURPOSES 

AutoCAD SHX Text
AND SHALL NOT BE USED FOR

AutoCAD SHX Text
SHEET 2


COPYRIGHT © 2025 BURNS & McDONNELL ENGINEERING COMPANY, INC.

CONDUCTOR AHEAD CONDUCTOR BACK OPGW AHEAD OPGW BACK
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION CACTORS KIPS) (KIPS) (KIPS) (KIPS) (psF) | REMARKS
Vca Tca Lca Vcb Tecb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 0.5" ICE. 4 PSF WIND, 0°F) TENSION: 165| 1.8 14.1 136 1.8 14.1 13.6 08 76 7.2 0.8 76 72 10.0 |SEE NOTES
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 (NO ICE. 25.6 PSE WIND, 60°F) TENSION: 1.10| 0.7 7.9 7.1 0.7 8.1 7.4 03 4.0 36 0.3 4.0 36 282 |SEE NOTES
AHEAD VERTOAL 10
SPAN 3 CONCURRENT ICE AND WIND TENSION: 1.10| 2.2 113 | -109 2.2 12.1 11.7 13 6.8 6.5 1.3 6.8 6.5 46 |SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F)
WIND: 1.10
ANGLE GRDA EXTREME ICE VERTICAL: 1.10
—EPEE 4 : 2.2 107 | -107 2.2 11.4 11.4 13 6.3 6.3 1.3 6.3 6.3 00 |SEE NOTE
BISECTOR (1" ICE, NO WIND, 15°F) TENVS\IIIESI: Hg SEE NOTES
VERTICAL: 1.00
BACK 5 DEFLECTION / NORM’SL TENSION: 1.00 0.7 4.3 4.3 0.7 43 4.3 0.2 1.8 -1.8 0.2 1.8 1.8 0.0 |SEE NOTES
(NO ICE, NO WIND, 60°F)
SPAN WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
6 (NO ICE, 2 PSF WIND, 30°F) TENSION: 150 | 4.6 7.7 7.6 1.4 7.7 76 2.0 3.1 3.0 0.8 3.1 3.0 30 |SEE NOTES
WIND: 1.50
PLAN VIEW STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE DEADEND, 85-95° NESC HEAVY (LBS) FT) (F7)
CONDUCTOR AHEAD: (3) 795 KCMIL ACSR "DRAKE" 11,000 85-95° 300 500
o CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE" 11,000 85-95° 300 500
3-0" (TYP) OPGW AHEAD: (2) AFL DNO-12606 5,700 85-95° 300 500
6" RISE DTL-01 OPGW BACK: (2) AFL DNO-12606 5,700 85-95° 300 500
{ )
- ] (2 PLACES)
| W
DESIGN NOTES
< DTL-01
Al N 1. W=WIND ONPROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
; (3 PLACES) OF MAXIMUM STRUCTURE LOADING.
2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
A 11 =12 SIDED
‘ _ 1.4 =8 SIDED
? % 1.6 = LATTICE AND FLAT SURFACES
(qV]
~ 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
S A. ALL WIRES ATTACHED.
Ev') B. ALL WIRES AHEAD ONLY.
C. ALL WIRES BACK ONLY.
D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
4. V,T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
III_: } AX)O 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
(ZD 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
L_'lJ 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
L_I|J ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8 = \ | / 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
n: i
o @ ANGLE B N A TRANSVERSE 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
L] BISECTOR / 5’0 \ AXIS 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
@I / | \ STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
E 10. STRUCTURE SHALL BE DESIGNED WITHWEATHERING STEEL.
'-éJ \ 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
% 950 TRANSVERSE AXIS.
% Vv 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
sa
2 SECTION A\ Lsa ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
) CONDUCTOR THRU VANGS v T
E & JUMPER POST BRACKETS sa ¢ ° TSb
0 (3 PLACES) (2 PLACES) h
(H; v Lsb
sb STRUCTURE ORDER TABLE: TP-06
(2 PLACES) POLE LENGTH| STRUCTURE oy
! (FT) NUMBER
DTL-01 |
g V P
L cq ca
\ &
- Tea —T_ T
(3 PLACES) N
L cb
DTL-01 DTL-01 Veb
~—" ~— (3 PLACES)
(2 PLACES)
(SEE NOTE 11 < -
BOTTOM S - -
3 ( © | W o .
OF BASE = < QL
PLATE DTL-01 N -
) ™N x
\ ) —1 (SEENOTE 1 & 2)
) v
<
TOP OF GROUND
[
E <=(| \/ \/
TR \ \ AN \ AN REFERENCE DRAWINGS
20 aNO) /\ > //\ /\ 77777
Oz Z - / DRAWING # DRAWING NAME:
wo <§: /s LOAD TREE DTL-01 STRUCTURE DETAILS
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NOTES

-_—

LN

FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.
REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.
ASSEMBLY TO BE PROVIDED BY KAMO.

N
OPD-1 O

HDW-01
N

(2 PLACES)

FOR A FUTURE OR OPTIONAL CONDITION.
SHOWN FOR REFERENCE ONLY

TP-06

ASSEMBLY

DE-1

DLC-1 KAMO

NOTE 4

DLC-1

NOTE 4

GR-1

GR-2

NOTE 5

OPD-1KAMO

OPD-1

SBX-1 KAMO

NOTE 3

SBX-1

NOTE 3

TP-06

’_‘ Ve N
OPD-1
KAMO

N
(2 PLACES)

(SEE NOTE 2)

HDW-02
S

(6 PLACES)

Vo Y e Y e U N
{SBX-1y SBX-1y DLC-1y DLC-1,

HDW-03 KAMO HDW-03 KAMO!

(SEE NOTES
3 & 4)

SPLICE BOX AND DOWNLEAD CLAMPS SHALL BE USED ONLY IF REQUIRED. SEE DRAWING RLS-01 FOR MORE INFORMATION.

REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.
GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.

RELEASED FOR QUOTE ONLY
HAYDEN DROLLETT, P.E. # 34958
ON
06/24/2026
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BOTTOM
OF BASE
PLATE

SEE DRILLED SHAFT
FOUNDATION DETAIL

RELEASED FOR QUOTE ONLY
HAYDEN DROLLETT, P.E. # 34958

? > BURNS

06/22/2026
AND SHALL NOT BE USED FOR
PERMIT OR CONSTRUCTION
PURPOSES

N\\MEDONNELL

OK CERT. OF AUTH. NO. 421

CONDUCTOR 1 CONDUCTOR 2 CONDUCTOR 3 OPGW 1 OPGW 2 OPGW 3
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION EACTORS (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) (KIPS) psF) | REMARKS
Ve TeA Lc1 Vc2 Tc2 Lc2 Vc3 Tc3 Lc3 Vs1 Ts1 Ls1 Vs2 Ts2 Ls2 Vs2 Ts2 Ls2
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 (0.5" ICE, 4 PSF WIND, 0°F) TENV?/ng ;gg 0.8 0.7 -3.5 0.8 1.5 12.8 0.8 -3.5 0.7 0.4 0.5 -1.9 0.4 0.8 6.0 0.4 -1.9 0.5 10.0 SEE NOTES
VERTICAL: 1.10
C1 GRDA EXTREME WIND _ ) ) ] ]
‘ 2 (NO ICE. 25.6 PSF WIND, 60°F) TENV?/mg: 1::8 0.4 0.7 2.0 0.4 1.1 6.0 0.4 2.0 0.7 0.1 0.4 0.9 0.1 0.5 2.9 0.1 0.9 0.4 28.2 SEE NOTES
AHEAD OPGW1 OPGW1 CONCURRENT ICE AND WIND VERTICAL: 1.10
SPAN 3 " o TENSION: 1.10 1.0 0.6 -3.5 1.0 1.1 9.6 1.0 -3.5 0.6 0.5 0.4 -2.0 0.5 0.7 50 0.5 -2.0 0.4 4.6 SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F) WIND: 1.10
___ANGLE _ C3 TRANSVERSE _ GRDA EXTREME ICE VERTICAL: 1.10
SISECTOR -} ———-— oroa AXIS 4 (1" ICE, NO WIND, 15°F) TEN\/?/IﬁgE 1_18 1.0 0.3 33 1.0 0.9 9.5 1.0 3.3 0.3 0.5 0.2 1.8 0.5 0.5 4.8 05 1.8 0.2 0.0 |SEE NOTES
VERTICAL: 1.00
BACK 5 (ﬁiﬂggjngwamgﬁggg TENSION: 1.00| 0.3 0.1 0.9 0.3 0.4 3.6 0.3 0.9 0.1 0.1 0.1 0.4 0.1 0.2 1.6 0.1 0.4 0.1 0.0 |SEE NOTES
SPAN OPGW2 ' OPGW?2 ’ ’ WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
C2 6 (NO ICE, 2 PSF WIND, 30°F) TENV?;IEEE 128 0.9 0.2 1.5 3.1 0.7 71 0.9 -1.5 0.2 0.6 0.1 -0.6 1.5 0.3 3.0 0.6 -0.6 0.1 3.0 SEE NOTES
PLAN VIEW STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE DEADEND, 3-WAY NESC HEAVY (LBS) (FT) (FT)
CONDUCTOR 1: (3) 795 KCMIL ACSR "DRAKE" 2,000 0-10° 200 200
' CONDUCTOR 2: (3) 795 KCMIL ACSR "DRAKE" 7,600 0-10° 200 200
; 3-0" (TYP) CONDUCTOR 3: (3) 795 KCMIL ACSR "DRAKE" 2,000 175-185° 200 200
6" RISE A OPGW 1: (2) AFL DNO-12606 1,000 0-10° 200 200
; OPGW 2: (2) AFL DNO-12606 3,500 0-10° 200 200
© ’_‘ v OPGW 3: (1) AFL DNO-12606 1,000 175-185° 200 200
t ]
5 DESIGN NOTES
A
1. W =WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
sl OF MAXIMUM STRUCTURE LOADING.
(3 PLACES) Y 2. INCREASE W BYAPPLICABLE SHAPE FACTOR FOR POLES.
x " %ES) 1.1 =12 SIDED
— 1.4 =8 SIDED
ANGLE ) YA +TRANSVERSE DTL-01 1.6 = LATTICE AND FLAT SURFACES
BISECTOR - ' ] ~ T AXIS 3 PLAC ACES) 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
5 o) N\ = A.ALL WIRES ATTACHED.
© / ’% B.C1 AND S1 ONLY.
v ] C.C2,S2, AND C3 ONLY.
( ) D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
T 4.V, T,AND L ARE, RESPECTVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
|_
Q | /2 & ANGLE B B B +TRANSVERSE 5  THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
i % BISECTOR AXIS 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
" \ -/ SECTION m 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
Q SHIELD WIRE ARM u ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
« — ATTACHMENTS 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
r * 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
A 2 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
< /E\ STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
o DTL-01 SECTION
i ~—r CONDUCTOR THRU VANGS U 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
C (3 PLACES) s (SEE NOTE 14) 11. GROUNDING PADS SHALL BE PLACED AT 16" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
" r \ x y TRANSVERSE AXIS.
0 " A
> Lgqg ST 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
Q \\ ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
i O Ts1 . . Teo —— Te3 13. STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL SINGLE LOAD EQUIVALENT TO OPGWS3 AT THIS LOCATION
3 O (2 PLACES) %L : ] 14. MAUNFACTURER SHALL APPLY CONDUCTOR-2 LOADING AT THE (3) RING VANGS AND THE (3) THRU VANGS FOR EACH LOAD
W Ve, s2 Ves s3 CASE. LOADING SHALL NOT BE APPLIED TO BOTH SETS OF ATTACHMENT POINTS SIMULTANEOUSLY.
ANGLE _ A +TRANSVERSE (ZSPL ACES) S
BISECTOR = AXIS !
g (SEE NOTE 13) O |
O Vv I STRUCTURE ORDER TABLE: TP-07
Leg o © POLE LENGTH| STRUCTURE o1y
i : (FT) NUMBER
. T 75 1,42 2
-ol /\ C'] — - — TC2 - TC3
> SECTION B (3 PLACES)
) CONDUCTOR RING VANG U | Lo L3
5 & JUMPER POST BRACKET Veo Vs
< DTL-01 DTL-Of (3 PLACES) (6 PLACES) (3 PLACES)
(2 PLACES) (SEE NOTE 14)
(SEE NOTE 11) < (SEE NOTE 13)
. -
Y \LY F gt -
DTL-01 NI w
N ) ) o —
o L \ - -
< SEE NOTE 1 & 2
TOP OF GROUND ( )
N N
. \ \ \\ \\ \\ REFERENCE DRAWINGS
SRON AN
zl /O // / / T DRAWING # DRAWING NAME:
= /- LOAD TREE DTL-01 STRUCTURE DETAILS
= MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
(m)]
GRAND RIVER DAM AUTHORITY
FEEDER 9G REBUILD
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161kV
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OPD-1 OPD-1
TP-07/A o TP-07/B o
STR# 42 (2 PLAGES) OPD-1 STR#1 (SEE NOTE 2)
OPD-1 (SEE NOTE 2) HDW-01

HDW-01
N

(2 PLACES)

b

N HDW-02
R N
(6 PLACES)

HDW-02 HDW-02
) )
FOR A FUTURE OR OPTIONAL CONDITION. (3 PLACES) FOR A FUTURE OR OPTIONAL CONDITION. (6 PLACES)
SHOWN FOR REFERENCE ONLY ) SHOWN FOR REFERENCE ONLY p
HDW-02 HDW-02
g ) -
(3 PLACES) (3 PLACES)
FOR A TEMPORARY CONSTRUCTION CONDITION. ; y )
SEE SEQUENCING PLAN.
I I
O O
) A ‘
TP-07/A O e e _p— TN TN N N
ASSEMBLY Qry KAMO {SBX-1y SBX-1y DLC-1y DLC-1) {SBX-1y SBX-1y DLC-1y DLC-1,
AR - (SEE NOTE 2) HDW-03 KAMO HDW-03 KAMO! 0778 HDW-03 KAMO HDW-03 KAMO!
DE-4 3 _ﬁ (SEE NOTE 3) ASSEMBLY QTY | (SEE NOTE 3)
N N
DE-5 3 7 - DL o / C
DLC-1 KAMO NOTE 3 / DLC-1 KAMO NOTE 3 /
DLC-1 NOTE 3 \ DLC-1 NOTE 3 \
GR-1 1 \ GR-1 1 \
GR-2 NOTE 4 / GR-2 NOTE 4 /
OPD-1 KAMO 2 \Z - m OPD-1 KAMO 1 \E m
~ / OPD-1 1 N /
OPD-1 2 ~ — Y = HDW-04
SBX-1KAMO 1 [] ~—" SBX-1 KAMO 1 i S
SBX-1 1 SBX-1 1
SWD-1 1 ! (——

HDW-04
N
(SEE NOTE 4) (SEE NOTE 4)
REFERENCE DRAWINGS
DRAWING # DRAWING NAME:
DTL-01 STRUCTURE DETAILS
MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
GRAND RIVER DAM AUTHORITY
FEEDER 9G REBUILD
NOTES <MUSKOGEE COUNTY, OKLAHOMA>
161kV
1. FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT. 161kV SINGLE CIRCUIT
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Lca (2 PLACES)
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— 77777
LOAD TREE

RELEASED FOR QUOTE ONLY
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06/24/2026
AND SHALL NOT BE USED FOR
PERMIT OR CONSTRUCTION
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LOAD DESCRIPTION OVERLOAD CAPACITY NDU KT|P§ ATEAD NDUKLSR oK m%:sHEAD ] &/YPZA ‘ W | REMARKS
CASE FACTORS (KIPS) (KIPS) (KIPS) (KIPS) (PSF)
Vca Tca Lca Vcb Teb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 0.5 ICE. 4 PSE WIND, 0°F) TENSION: 165 | 2.3 121 | 163 | o8 2.3 3.1 11 7.1 9.4 0.3 13 1.7 100 |SEE NOTES
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 NO ICE. 25.6 PSF WIND, 60°F) TENSION- 110 | 1.0 7.2 8.6 0.4 16 2.0 03 3.6 44 0.1 0.8 0.9 28.2 |SEE NOTES
WIND: 1.10
VERTICAL: 1.10
3 CONCURRENT ICE AND WIND TENSION: 1.10 | 3.0 106 | -146 10 22 3.1 18 6.5 88 05 13 17 46 |SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F)
WIND: 1.10
VERTICAL: 1.10
GRDA EXTREME ICE
4 (" G NO WIND. 15°F) TENSION- 110 | 3.0 9.8 142 10 2.1 3.0 18 538 8.4 05 11 16 0.0 |SEE NOTES
WIND: 1.10
VERTICAL: 1.00
DEFLECTION / NORMAL
5 NG ICE. N WIND, 80°F) TENSION- 1.00| 0.8 3.6 52 0.3 0.6 0.8 0.3 15 22 0.1 0.3 0.4 0.0 |SEE NOTES
WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
6 NO ICE. 2 PSF WIND, 30°F) TENSION- 150 | 4.8 6.4 9.1 0.9 1.0 14 21 26 3.6 0.6 0.4 0.6 30 |SEE NOTES
WIND: 1.50
STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE DEADEND ON ARMS, 55-75° NESC HEAVY (LBS) ) FT)

CONDUCTOR AHEAD: (3) 795 KCMIL ACSR "DRAKE"

CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE"
OPGW AHEAD: (2) AFL DNO-12606
OPGW BACK: (2) AFL DNO-12606

> BURNS

N\ MEDONNELL

OK CERT. OF AUTH. NO. 421

11,000
2,000
6,300
1,000

DESIGN NOTES

W =WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
OF MAXIMUM STRUCTURE LOADING.

55-75°
55-75°
55-75°
55-75°

500
100
500
100

V, T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.

FOR ALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE

GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE

2. INCREASE WBY APPLICABLE SHAPE FACTOR FOR POLES.
1.1=12 SIDED
1.4 =8 SIDED
1.6 = LATTICE AND FLAT SURFACES
3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
A.ALL WIRES ATTACHED.
B. ALL WIRES AHEAD ONLY.
C.ALL WIRES BACK ONLY.
D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
4.
5.
6.
7.
8.
9.
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
11.
TRANSVERSE AXIS.
12.

ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.

STRUCTURE SEGMENTS SHALL BE JOINED USING FLANGED CONNECTIONS. MANUFACTURER SHALL PROVIDE

STRUCTURE ORDER TABLE: TP-08

POLE LENGTH| STRUCTURE

(FT) NUMBER Qry
100 73, 74 2
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STR#74 STR#73
P 7~
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OPD-1 - (2 PLACES) OPD-1 - (2 PLACES)
HDW-01 (SEE NOTE 2) HDW-01 (SEE NOTE 2)
g g
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HDW-02 HDW-02
g g
(6 PLACES) (6 PLACES)
HDW-01 HDW-01
(2 PLACES) (2 PLACES)
TP-08/B
O ASSEMBLY Qry Ou
m DE-1 6 m N N N\ N
DLC-1KAMO NOTE 3 SBX-1y SBX-1y DLC-1yDLC-1,
TP-08/A 0 DLC-1 NOTE 3 : HDW-03 KAMO HDW-03 KAMOQ
ASSEMBLY QryY GR-1 1 T N N N
DE-1 6 GR-2 NOTE 4 ,ﬁ\ (SEE NOTE 3)
GR-1 1 1 1 7 :
GR-2 NOTE 4 J-2 2
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OPD-1 2 N— SBX-1 1
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FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.
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REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.
GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.
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CONDUCTOR AHEAD CONDUCTOR BACK OPGW AHEAD OPGW BACK
I(_;,CA\)QEE) DESCRIPTION OVERLF(')AACE_)rgsgAC”Y (KIPS) (KIPS) (KIPS) (KIPS) (PVSVF) REMARKS
Vca Tca Lca \Vcb Tcb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 (©.5" ICE, 4 PSF WIND, 0°F) TENSIONf 165 1.1 1.6 -10.1 1.1 2.3 18.4 0.5 1.0 5.0 0.5 1.3 8.8 10.0 |SEE NOTES
COND COND COND VER¥IV(|3':E: f-?g
GRDA EXTREME WIND o
AHEAD — opgw | OPGW 2 NG ICE. 25.6 PSF \WIND, 60°F) TENSION: 110 05 | 15 | 62 | 05 | 20 | ee | o2 | o7 | 21 | 02 | 09 | 43 | 282 |SEENOTES
SPAN ‘ ‘ WIND: 1.10
VERTICAL: 1.10
3 CO..NCURRENT ICE AND WLND TENSION: 1.10 1.4 1.3 91 14 1.8 14.3 0.8 0.8 -4.8 0.8 1.1 7.7 46 SEE NOTES
__ANGLE__ N {} _________________________________ __)___________________TRAN_SVER§E_ (1" ICE, 4.1 PSF WIND, 15°F) WIND: 1.10
BISECTOR AXIS GRDA EXTREME ICE VERTICAL: 1.10
4 " o TENSION: 1.10 14 0.8 -8.7 1.4 1.3 14.1 0.8 0.4 4.6 0.8 0.7 7.4 0.0 SEE NOTES
BACK OPGW OPGW (1" ICE, NO WIND, 15°F) WIND. 110
SPAN DEFLECTION / NORMAL VERTICAL: 1.00
' 5 (NO ICE, NO WIND, 60°F) TENSION: 1.00 0.4 0.3 2.7 0.4 0.6 6.0 0.2 0.1 -1.0 0.2 0.3 2.5 0.0 SEE NOTES
COND COND COND WIND: 1.00
VERTICAL: 1.50
— 6 (NO |CCE;EO§SPT§FUS\;:\?£] 30°F) TENSION: 1.50 1.1 0.6 4.5 4.4 1.1 10.8 0.7 0.2 -1.7 2.0 0.5 4.2 3.0 SEE NOTES
PLAN VIEW ' ’ WIND: 1.50
UPLIFT VERTICAL: 1.50
H A m n 7 (0.5" ICE, 4 PSF WIND, 0°F) TENVSVIIESE ;gg 1.1 1.6 -10.1 -1.5 2.3 18.4 0.5 1.0 5.0 -0.7 1.3 8.8 10.0 SEE NOTES
=C> gh‘ % STRUCTURE DESIGN CRITERIA MAXINITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
i STR. TYPE: 161kV 2-POLE DEADEND, 0-10° NESC HEAVY (LBS) (FT) (FT)
CONDUCTOR AHEAD: (3) 795 KCMIL ACSR "DRAKE" 6,000 0-10° 400 300
CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-10° 400 300
= DTL-01 OPGW AHEAD: (2) AFL DNO-12606 3,000 0-10° 400 300
_ou h g — OPGW BACK: (2) AFL DNO-12606 5,300 0-10° 400 300
© (5 PLACES) r
/. DESIGN NOTES
] - lT 1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
< | OF MAXIMUM STRUCTURE LOADING.
- 2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
< | 1.1 =12 SIDED
(4p]
[ ’ 1.4 =8 SIDED
ol 1.6 = LATTICE AND FLAT SURFACES
> ANGLE +TRANSVERSE
NiE “BISECTOR — — — T AXIS 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
STL01 | A. ALL WIRES ATTACHED.
3 MES) — | B. ALL WIRES AHEAD ONLY.
% s a ,/ j% C.ALL WIRES BACK ONLY.
" ] B 7/ D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
4. V. T, AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
SECTION m 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
100" —— S CONBUCTOR TRV ANG u 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
(TO POLE FACE) ) PFC/E S & JUMPER POST BRACKET 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
( ) ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5 AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
| STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
[ 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
ANGLE B o B __ +TRANSVERSE 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
BISECTOR | AXIS TRANSVERSE AXIS.
\ f 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
gEg/\'/?CNONDUCTOR — @ STRUCTURE ORDER TABLE: TP-09
- V. POLE LENGTH| STRUCTURE
& JUMPER POST BRACKET Lep 'sb FT) NUMBER QTY
T _\. ; 60 110, 111 2
sb .
2 PLACES v,
( ) Leg Vca
T ;l
(3 PLACES) l <
. Lcb T.
’ ‘ VCb r : Sa
O O O ANGLE L ___ +TRANSVERSE W —— (3 PLACES) Vg Lsa
BISECTOR | AXIS =
- 2 PLACE
@1 m “Q (O ’ (SEE NOTES 1 & 2) ( CES)
(3 PLACES)
DTL-01 /) : .
g
(3 PLACES)
; SECTION m
= —
DTL-01 \m’ o .| DTL-01 [ ] CONDUCTOR THRU VANG -
BOTTOM OF ~—r - QU ~— & JUMPER POST BRACKET u —rr— b b
BASE PLATE (3 PLACES) . NI R N fre (6 PLACES) N , LOAD TREE
\ A \ o (SEENOTE11) ‘&, i 17 REFERENCE DRAWINGS
N
TOP OF GROUND DRAWING # DRAWING NAME:
, , , / DTL-01 STRUCTURE DETAILS
. \\ \\ \\ \ \\ \\ M \ \ \\ Lﬁ' , \\ \\ \\ MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
g / e u “ SN / GRAND RIVER DAM AUTHORITY
FEEDER 9G REBUILD
<MUSKOGEE COUNTY, OKLAHOMA>
161kV
161kV SINGLE CIRCUIT O — 10°
250" 250" RELEASED FOR QUOTE ONLY DEADEND STEEL 3—POLE (UNDER—CROSSING)
| ! HAYDEN DROLI(.)ENTT, P.E. # 34958 \ B U R N S | S H E ET 1
P1 P2 P3 06/24/2026 SCALE:NONE DRAWN BY:W. BOLING | ENGR:E. BARBIN APPD: H. DROLLETT
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V am N

OPD-1
HDW-01 \(
o

(2 PLACES)

V am
(DLC-1\

)

R

<

\

HDW-03
) -
(SEE NOTE 4)

NOTES

N

aRwN

FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.
REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.
ASSEMBLY TO BE PROVIDED BY KAMO.

Ny i
TP-9
ASSEMBLY QTY
DE-1 6
DLC-1 KAMO NOTE 3
DLC-1 NOTE 3 O
GR-1 3
GR-2 NOTE 5 m
GR-3 2 _ /iL:\
-1 3 /
OPD-1 KAMO 2 ° °
OPD-1 2 /
SBX-1 KAMO 1 \
SBX-1 1
A&
~
g \’ :

N

SPLICE BOX AND DOWNLEAD CLAMPS SHALL BE USED ONLY IF REQUIRED. SEE DRAWING RLS-01 FOR MORE INFORMATION.

REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.
GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.

V e N
{SBX-1y DLC-1)

V am N

\kamofkamo!
-—r S

(SEE NOTES 3 & 4)

HDW-04
N

(3 PLACES)

TP-09

3¢

/

RN

-
l \ p

(OPD-1) AQ//@N ~

ool - DLC-1

~—r KAMO
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seenote2) ] (SEE NOTES
238 4)
HDW-02
)
(6 PLACES)
HDW-01 ]
(3 PLACES) i ¥
N
O {SBX-1 (DLC-1)
Qg HDW-03 HDW-03
(SEE NOTE 3 & 4)
/ - \\
o ixﬁ o /
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L]

(4/\ —~
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SEE STRUCTURE ORDER TABLE FOR POLE LENGTH

SEE DRILLED SHAFT
DRAWING

FOUNDATION DETAIL

CONDUCTOR AHEAD CONDUCTOR BACK OPGW AHEAD OPGW BACK
LOAD DESCRIPTION OVERLOAD CAPACITY (KIPS) (KIPS) (KIPS) (KIPS) W REMARKS
CASE FACTORS (PSF)
Vca Tca Lca Vcb Tecb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
1 (Ol\éEIS(?EHE/I_:\’\QIE I\:/)\IIISNTSI%IF) TENSION: 1.65 2.9 6.8 -30.6 29 6.8 30.6 14 3.7 -15.4 1.4 3.7 15.4 10.0 SEE NOTES
COND COND COND ' ’ ’ WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
ASHPI?AAI\\ID 2 (NO ICE. 25.6 PSF WIND, 60°F) TENVSVESE 1_18 1.4 55 -19.4 1.4 55 19.4 0.4 2.4 8.0 0.4 2.4 8.0 28.2 |SEE NOTES
oPGW OoPGW VERTICAL; 1:10
3 CO..NCURRENT ICE AND WLND TENSION: 1.10 3.8 53 -25.0 3.8 53 25.0 2.3 3.2 -14.0 2.3 3.2 14.0 4.6 SEE NOTES
__ANGLE o~~~ Y . N TRANSVERSE (1" ICE, 4.1 PSF WIND, 15°F) WIND: 1.10
BISECTOR AXIS VERTICAL: 1.10
GRDA EXTREME ICE
BACK OPGW OPGW 4 (1" ICE, NO WIND, 15°F) TENVS\;IIﬁSE 118 3.8 4.3 -24.5 3.8 4.3 24.5 2.3 2.4 -13.5 2.3 2.4 13.5 0.0 SEE NOTES
SPAN VERTICAL: 1.00
5 [()NESI]CE;CE;TII\?ON\/NTSSRQQ;; TENSION: 1.00 1.1 2.6 -14.8 1.1 2.6 14.8 0.4 0.8 4.5 0.4 0.8 45 0.0 SEE NOTES
COND COND COND ’ ’ WIND: 1.00
VERTICAL: 1.50
6 CONSTRUCTION R TENSION: 1.50 9.0 4.2 -22.5 2.0 4.2 22.5 3.3 1.4 7.4 1.0 1.4 7.4 3.0 SEE NOTES
4 PLAN VIEW (NO ICE, 2 PSF WIND, 30°F) WIND: 1.50
— ‘F
{ D\Tl:ﬁ1 STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
( y, (5 PLACES) vd A STR. TYPE: 161kV 3-POLE DEADEND, 0-20° NESC HEAVY (LBS) (FT) (T
P - CONDUCTOR AHEAD: (3) 1027 KCMIL AECC - TS "GOULD" 18,500 0-20° 800 900
CONDUCTOR BACK: (3) 1027 KCMIL AECC - TS "GOULD" 18,500 0-20° 800 900
OPGW AHEAD: (2) AFL DNO-12606 9,300 0-20° 800 900
OPGW BACK: (2) AFL DNO-12606 9,300 0-20° 800 900
S
e DESIGN NOTES
1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
OF MAXIMUM STRUCTURE LOADING.
2.  INCREASE W BYAPPLICABLE SHAPE FACTOR FOR POLES.
Vi -
= Lsg ,S@ 1.1 =12 SIDED
> - :} 1.4 = 8 SIDED
Sa
— (2 PLACES)] Tsb » 1.6 = LATTICE AND FLAT SURFACES
ﬁ Lsb Lea Vea 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
Vsb T : A.ALL WIRES ATTACHED.
L > C b
(2 PLACES) Teb B. ALL WIRES AHEAD ONLY.
DTL01 (3 PLACES)
~ v Leb C.ALL WIRES BACK ONLY.
(3 PLACES) —- 3 F?E ACES) D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
W — 4. V,T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
(SEE NOTES 1 & 2) 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
9. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
- S S 10. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
LOAD TREE TRANSVERSE AXIS.
11. STRUCTURE SEGMENTS SHALL BE JOINED USING FLANGED CONNECTIONS. MANUFACTURER SHALL PROVIDE
ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
STRUCTURE ORDER TABLE: TP-10
POLE LENGTH| STRUCTURE QTY
(FT) NUMBER
70 37, 40 2
85 34,89, 115 3
ANGLE_ | ~ _ TRANSVERSE
BISECTOR| AXIS
DTL-01
L2 O (9 O
(3 PLACES)
DTL-01 J i ‘ SECTION m
Y OPGW/CONDUCTOR RING VANG -
(3 PLACES) & JUMPER POST BRACKET u
3 (3 PLACES)
= —
DTL-01 o .| DTL-01
BOTTOM OF ~ SU ~
BASE PLATE (3 PLACES) d S BN Py (6 PLACES) N . .
\ \ N x (SEENOTE 11) = (7 | (7 REFERENCE DRAWINGS
oo
TOP OF GROUND DRAWING # DRAWING NAME:
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HDW-01
) -
(2 PLACES)
P
(TRM-1) /DE-2
HDW-03
) -
(3 PLACES)

(SEE NOTE 3)

HDW-02 \
\g’ —

TP-10/A
STR # 40

HDW-02
N

(3 PLACES)

N

(

KAMO
N

(2 PLACES)
(SEE NOTE 2)

-

AL

HDW-01
N’

(3 PLACES)

TP-10/A
ASSEMBLY Qry
DE-1 3
DE-2 3
GR-1 3
GR-2 NOTE 6
GR-3 2
J-1 3
OPD-1KAMO 2
OPD-1 2
TRM-1 3
OJ OJ OJ
HDW-04 o
h
(3 PLACES) HDW-04
E[‘ o O N
j A; (2 PLACES)
R ALY N o NN
AN A I SN
~
GR-2
HDW-04
)
(3 PLACES)
(SEE NOTE 6)
TP-10/C Y
~
OPD-1 STR # 34, 89 KAMO
HDW-01 (2 PLAGES)
) v
~—" —_ P
(2 PLACES) DE-2\ {TRM-1} (SEE NOTE 2)
HDW-02 HDW-03
o )
N (3 PLACES)
HDW-02
BPLAGES) Ny T T T T T FT T T T T 7 \
\
(SEE NOTE 3) \g/ }—" f o Z’j(n«-—"‘”
< N AL
TP-10/C HDW-01
ASSEMBLY QryY (3 PLACES)
DE-1 3
DE-2 3
DLC-1 KAMO NOTES5
DLC-1 NOTES
GR-1 3
GR-2 NOTE 6
GR-3 2
J-1 3
OPD-1 KAMO 2
OPD-1 2
SBX-1 KAMO 1
SBX-1 1
TRM-1 3
~ Va N V e Y
(DLC-1) {SBX-1\ (SBX-1yDLC-1)
HDW-03 HDW-03 \kamokamo!
(SEE NOTE 5) o " (SEE NOTES
2 & 5)
HDW-04 ( ) N
)
2 (3 PLACES) Y/ Y
E[‘ o O ) S
(2 PLACES)
NS R N TR ] [N e
V am N
GR-2
HDW-04

NOTES

—_—

FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.

REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

ASSEMBLY TO BE PROVIDED BY KAMO.

)
(3 PLACES)
(SEE NOTE 6)

COPYRIGHT © 2026 BURNS & McDONNELL ENGINEERING COMPANY, INC.

ok WN

SEE MAT-01 FOR ESTIMATED QUANTITIES.

FOR STRUCTURE 89 ONLY, DE-1 AND DE-2 ASSEMBLIES WILL BE SWAPPED, SO THAT DE-1 ASSEMBLIES WILL ATTACH THE AHEAD SPAN, AND
DE-2 WILL ATTACH THE BACK SPAN TO THE STRUCTURE.
SPLICE BOX AND DOWNLEAD CLAMPS SHALL BE USED ONLY IF REQUIRED. SEE DRAWING RLS-01 FOR MORE INFORMATION.
REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.
GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.

V am

TP-10/B

OPD-1 STR # 37 KAMO
h
HDW-01 p (2 PLACES)
(2 PLACES) DE-2 (SEE NOTE 2)
HDW-02
o
(6 PLACES)
/ f
_____________________ 7==/- \
N
TP-10/B HDW-01
ASSEMBLY QrY (3 PLACES)
DE-2 6
DLC-1 KAMO NOTEA4, 5
DLC-1 NOTEA4, 5
GR-1 3
GR-2 NOTE 6
GR-3 2
J-4 3
OPD-1 KAMO 2
OPD-1 2
SBX-1 KAMO NOTE 4
SBX-1 NOTE 4
~ V a = I
(DLC-1) {SBX-1) /SBX-1y DLC-1,
HDW-03 HDW-03 \kamo"kamo!
h N oV oV O _—r S
(SEE NOTES m (SEE NOTES
4 & 5) 2,4,&095)
HDW-04 { ) N
)
> (3 PLACES) i HDW-04
EI‘ O af )
(2 PLACES)
A ~—t RSN R NG
y am
[ GR-2\
HDW-04
)
(3 PLACES)
(SEE NOTE 6)
TP-10/D
OPD-1 STR#115 OPD-1
HDW-01 N\ Tz./ ‘ ’
v H/ p KAMO
(2 PLACES) (2 PLACES)
(SEE NOTE 2)
= A A IA
HDW-02 ( \
(6 PLACES) V ,Zf - Zf& M
TP-10 HQV-/(M
ASSEMBLY QTY (3 PLACES)
DE-1 6
GR-1 3
GR-2 NOTE 6
GR-3 2
J-1 3
OPD-1 KAMO 2
OPD-1 2
OJ OJ OJ
9 9 —~. [
i ~~
HDW-04 HDW-04
(3 PLACES) N—r -
g ] (3PLACES) |, HDW-04
j % (SEE NOTE 6) (2 PLACES)
\Z X . & \%
X\\//\\\/ S \_T AR\ [ X ACA \r-IFY\\\/»\\//\\
/- I -{ \
|
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AHEAD COND
SPAN
OoPGW
ANGLE
BISECTOR
OoPGW
BACK
SPAN
COND

SEE STRUCTURE ORDER TABLE FOR POLE LENGTH

1 I_OII

/'\
AN

DTL-01

e
(5 PLACES)

SEE DRILLED SHAFT

PLAN VIEW

COND

COND

:
©
o
c
DTL-01
e
(3 PLACES)
O O O
DTLO (9 9 (O
(3 PLACES)
r~ : :
DTL-01 <
)
(3 PLACES)
3
DTL-01 o .| DTL-01
gfgggMGE (3 PLACES) q b ;3% (6 PLACES) N ;
\ Rt ;\ o (SEE NOTE 11) 5, (7
. g TOP OF GROUND
<
= \\\\\\/ \\\\\/ Ny AN \\—ﬁ' A
oo AN / L \ \ \ \
22 >§x/;>>»/// | NN “ \\\’/jéh
2
%D
2
vy
250" 25'-0"
P P2 P3
ELEVATION

COND
OPGW
_______ TRANSVERSE __
AXIS
OPGW
COND
B

\V/
Lsg (S@

Taa Ai

CONDUCTOR AHEAD CONDUCTOR BACK OPGW AHEAD OPGW BACK
LOAD OVERLOAD CAPACITY W
CASE DESCRIPTION EACTORS (KIPS) (KIPS) (KIPS) (KIPS) (PSF) REMARKS
Vca Tca Lca Vcb Tcb Lcb Vsa Tsa Lsa Vsb Tsb Lsb
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 : 17 19.6 259 3.0 12.0 15.0 0.8 9.9 12,9 1.4 7.1 9.0 10.0 EE NOTE
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 (NO ICE, 25.6 PSF WIND, 60°F) TENSION: 1.10| 0.7 13.1 -16.4 1.2 6.4 8.3 0.3 5.4 6.6 0.4 3.6 42 28.2 |SEE NOTES
WIND: 1.10
VERTICAL: 1.10
3 CONCURRENT ICE AND WIND TENSION: 1.10| 2.2 15.4 -20.6 3.9 10.1 13.6 1.3 8.6 11.2 2.3 6.4 8.2 46 |SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F)
WIND: 1.10
VERTICAL: 1.10
GRDA EXTREME ICE
4 (4" ICE. NO WIND, 15%) TENSION: 1.10 | 2.2 14.6 20.2 3.9 9.8 13.2 13 7.8 -10.8 2.3 5.7 7.9 0.0 |SEE NOTES
WIND: 1.10
VERTICAL: 1.00
DEFLECTION / NORMAL
5 (NO ICE. NO WIND, 60°F) TENSION: 1.00| 0.6 9.1 12,5 1.1 3.2 43 0.2 2.8 3.8 0.4 1.5 2.1 0.0 |SEE NOTES
WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
6 (NO ICE. 2 PSF WIND, 30°F) TENSION: 150 | 8.4 14.0 -19.2 2.1 5.2 6.9 3.1 46 6.2 1.0 2.5 3.3 3.0 |SEE NOTES
WIND: 1.50
STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV 3-POLE DEADEND, 65-75° NESC HEAVY (LBS) (FT) FT)
CONDUCTOR AHEAD: (3) 1027 KCMIL AECC - TS "GOULD" 18,500 65-75° 500 500
CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE" 11,000 65-75° 500 900
OPGW AHEAD: (2) AFL DNO-12606 9,200 65-75° 500 500
OPGW BACK: (2) AFL DNO-12606 6,300 65-75° 500 900

DESIGN NOTES

1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION

OF MAXIMUM STRUCTURE LOADING.

2. INCREASE W BYAPPLICABLE SHAPE FACTOR FOR POLES.

1.1=12 SIDED
1.4 =8 SIDED
, 1.6 = LATTICE AND FLAT SURFACES

(2 PLACES)] Tsb
Nsb L, Vea 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
Vs . a& A. ALL WIRES ATTACHED.
2 PLACES) [ (3 prpces) | Nch B. ALL WIRES AHEAD ONLY.
. Leb C. ALL WIRES BACK ONLY.
— (3 F‘fL Y D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
W —— 4.V, T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
(SEE NOTES 1 & 2) 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
9. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
1 1 1 10. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
LOAD TREE TRANSVERSE AXIS.

11. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE

ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.

ANGLE TRANSVERSE ANGLE TRANSVERSE
BISECTOR AXIS BISECTOR AXIS
350 350
SECTION m SECTION m
CONDUCTOR VANGS

& JUMPER POST BRACKET

(3 PLACES)

RELEASED FOR QUOTE ONLY

HAYDEN DROLLETT, P.E. # 34958 \ B U R N S
ON

AND SHALL NOT BE USED FOR

PERMIT OR CONSTRUCTION \ M S D o N N E L L

PURPOSES OK CERT. OF AUTH. NO. 421

- OPGW THRU VANG -
\./ (2 PLACES) u
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V am

OPD-1
HDW-01 \(%
S

p

(2 PLACES)
TP-11
ASSEMBLY Qry
DE-1 3
DE-2 3
DLC-1KAMO | NOTES 3,4
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SPAN
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SPAN OPGW | OPGW

COND

PLAN VIEW
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6" RISE ‘
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(SEE NOTE 11)
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ELEVATION
(SWITCH STAND AND MOUNTING

PROTECTIVE COATING
(SEE NOTE 12)

HARWARE TO BE PROVIDED BY OTHERS)

DETAIL

(s-1)
\_/

ANGLE B __ +TRANSVERSE ANGLE  +TRANSVERSE
BISECTOR AXIS BISECTOR AXIS
3
SECTION m SECTION m
CONDUCTOR THRU VANGS - FRAME & PIPE GUIDE MOUNTING -
(3 PLACES) U BRACKET u

ANGLE

+TRANSVERSE

BISECTOR

SECTION

AXIS

FRAME & PIPE GUIDE MOUNTING

BRACKET

11/16" @

(TYP) __\

6" MIN FLAT

4"

J‘/ 1/2"

6"

DETAIL

PIPE GUIDE MOUNTING BRACKET u

DETAIL

11/16" @

6" MIN FLAT

4"

1/2" 4"

S-3

OPERATOR MOUNTING BRACKET
DETAIL

o/

ca j——«—— T,
(3 PLACES) :
Lcb

Vcb

|/ —

—_—

(SEE NOTE 1 & 2)

77777

LOAD TREE

t (2 PLACES)

7"

3u
|
|

LLIL

DETAIL

13/16" @

(TYP)

3-1/2"

5'_0"

FRAME & PIPE GUIDE MOUNTING -

BRACKET

LOAD OVERLOAD CAPACITY|  CONDUCTOR AHEAD CONDUCTOR BACK OPGW w
CrSE DESCRIPTION S eroRs sy | REMARKS
Vca Tca Lca Vcb Tch Lcb Vsa Tsa Lsa
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 0.5 ICE. 4 PSE WIND. 0°F) TENSION: 1.65| 0.8 10 35 0.8 0.8 35 0.7 0.9 0.0 100 |SEE NOTES
WIND: 2.50
VERTICAL: 1.10
GRDA EXTREME WIND
2 - 0.4 1.1 2.0 0.4 0.7 2.0 0.4 0.6 0.0 282 |SEE NOTE
(NO ICE, 25.6 PSF WIND, 60°F) TENSION: 1.10 SEE NOTES
WIND: 1.10
VERTICAL: 1.10
3 CONCURRENT ICE AND WIND TENSION: 1.10| 1.0 0.8 35 1.0 0.7 3.5 0.8 0.8 0.0 46 |SEE NOTES
(1" ICE, 4.1 PSF WIND, 15°F)
WIND: 1.10
VERTICAL: 1.10
GRDA EXTREME ICE
4 (1" ICE. NO WIND, 15°F) TENSION: 1.10| 1.0 0.5 33 1.0 0.5 3.3 0.8 0.5 0.0 0.0 |SEE NOTES
WIND: 1.10
VERTICAL: 1.00
DEFLECTION / NORMAL
5 (NG ICE. NO WIND, 60°F) TENSION: 1.00| 0.3 0.2 0.9 0.9 0.2 2.0 0.1 0.2 0.0 0.0 |SEE NOTES
WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
6 - 14 0.3 15 0.9 0.3 15 0.8 0.2 0.5 30 |SEE NOTE
(NO ICE, 2 PSF WIND, 30°F) TENSION. 1.50 SEE NOTES
WIND: 1.50
STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE SWITCH, 0-15° NESC HEAVY (LBS) T FT)
CONDUCTOR AHEAD: (3) 795 KCMIL ACSR "DRAKE" 2,000 0-15° 150 200
CONDUCTOR BACK: (3) 795 KCMIL ACSR "DRAKE" 2,000 0-15° 150 200
OPGW AHEAD: (2) AFL DNO-12606 1,000 0-15° 150 200
OPGW BACK: (2) AFL DNO-12606 1,000 0-15° 150 200

3/8" COLLAR

DESIGN NOTES

1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
OF MAXIMUM STRUCTURE LOADING.
2. INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
1.1=12 SIDED
1.4 =8 SIDED
1.6 = LATTICE AND FLAT SURFACES
3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
A. ALL WIRES ATTACHED.
B. CONDUCTOR WIRES AHEAD ONLY.
C.CONDUCTOR WIRES BACK ONLY.
D. ALL COMBINATIONS OF AHEAD AND BACK WIRES THAT MAY GOVERN.
V, T, AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
FOR ALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED
0.5% OF ABOVE-GROUND POLE LENGTH UNDER NORMAL LOAD CASE 5, AND 2% OF ABOVE-GROUND POLE
LENGTH UNDER ALL OTHER LOAD CASES.

N o o A

8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.

9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.

10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.

11. GROUNDING PADS SHALL BE PLACED AT 2'-0" ABOVE GROUNDLINE ON OPPOSITE POLE FACES OF THE
TRANSVERSE AXIS. ONE GROUNDING PAD SHALL BE PLACED 3'6" ABOVE GROUND, AS SHOWN IN DETAIL F.

12. PROTECTIVE COATING SHALL BE EVENLY APPLIED FROM THE TOP OF THE CORROSION COLLAR TO THE BASE OF THE

THICKNESS ENTIRELY
AROUND POLE SHAFT
(MATCH STRUCTURE
STEEL FINISH)

—

POLE. SURFACE PREPARATION AND THICKNESS ARE TO MANUFACTURER'S RECOMMENDATION.
3. STRUCTURE SEGMENTS SHALL BE JOINED USING FLANGED CONNECTIONS. MANUFACTURER SHALL PROVIDE

ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.

1 |_6ll

TOP OF GROUND

14. FOR SWITCH BRACKET DESIGNS, MANUFACTURER SHALL CONSIDER AN ECCENTRIC VERTICAL LOAD OF 1.0 KIP
ACTING 4' FROM POLE FACE.
15. STRUCTURE SHALL BE DESIGNED FOR AN ADDITIONAL SINGLE LOAD EQUIVALENT TO OPGW AT THIS LOCATION.

1 l_6"

DETAIL

X

(Cc

CORROSION COLLAR

cb

(3 PLACES)

t (SEE NOTE 15)
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SEE DRILLED SHAFT

CONDUCTOR 1 CONDUCTOR 2 CONDUCTOR 3 OPGW 1 OPGW 2 OPGW 3
LOAD OVERLOAD CAPACITY w
CASE DESCRIPTION  CTORS (KIPS) KIPS) (KIPS) (KIPS) (KIPS) (KIPS) PSF) REMARKS
V1 Te1 Lec1 Vc2 Tc2 Lc2 Ve3 Tec3 Lc3 Vs1 Ts1 Ls1 Vs2 Ts2 Ls2 Vs3 Ts3 Ls3
VERTICAL: 1.50
NESC HEAVY DISTRICT
1 (05" ICE. 4 PSF WIND, 0°F) TENSION: 165 | 1.7 1.6 -10.1 1.7 1.6 0.6 1.7 19.0 28 0.8 1.3 9.0 0.8 1.3 9.0 0.8 9.1 1.6 10.0 |SEE NOTES
WIND: 2.50
VERTICAL: 1.10
C2 GRDA EXTREME WIND .
C‘Z ‘ C‘2 2 (NO ICE. 25.6 PSF WIND, 60°F) TENvSvlﬁg: 1_18 0.7 1.6 54 0.7 1.5 5.1 0.7 10.9 15 0.3 0.9 43 0.3 0.9 43 0.3 48 0.8 28.2 |SEE NOTES
ASHP%AAI\\JD CONCURRENT ICE AND WIND NI 2.2 13 8.8 2.2 1.2 7.9 2.2 14.9 2.3 13 1.1 7.4 1.3 11 7.4 1.3 78 1.3 46 |SEE NOTES
Is2 3 (1" ICE. 4.1 PSF WIND, 15°F) TENVSVIIgg: Hg . . -8. . . . . . 2. . . 7. . . . . . . .
VERTICAL: 1.10
ANGLE TRANSVERSE GRDA EXTREME ICE
_ NYEE . Y — (3 = — ] MV V== P 4 . 2.2 0.8 -8.6 2.2 0.7 7.6 2.2 14 .1 2.2 1.3 0.7 71 1.3 0.7 7.1 1.3 7.1 -1.3 0.0 SEE NOTES
BISECTOR -/ = o AXIS (1" ICE, NO WIND, 15°F) TENRD: 110
VERTICAL: 1.00
BACK ' ' 5 ziFI'E;EECEgNV\’”EgRgg’jFL TENSION: 1.00| 0.6 0.3 27 0.6 0.3 3.3 0.6 6.0 0.8 0.2 0.3 3.3 0.2 0.3 3.3 0.2 2.4 0.6 00 |SEE NOTES
SPAN S1 ' S1 ( : , 60°F) WIND: 1.00
VERTICAL: 1.50
CONSTRUCTION
C1 6 (NO ICE. 2 PSF WIND, 30°F) TENSION: 150 | 1.4 0.6 45 1.4 0.6 5.6 3.9 10.8 1.5 25 0.6 5.4 0.8 0.6 5.4 2.5 4.1 1.0 3.0 |SEE NOTES
WIND: 1.50
PLAN VIEW STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION WIND SPAN WEIGHT SPAN
STR. TYPE: 161kV MONOPOLE DEADEND, 3-WAY NESC HEAVY (LBS) FT) (FT)
CONDUCTOR 1: (3) 795 KCMIL ACSR "DRAKE" 9,300 400 500
; CONDUCTOR 2: (3) 266.8 KCMIL ACSR "PARTRIDGE" 5,700 400 500
3'-0" (TYP) CONDUCTOR 3: (3) 795 KCMIL ACSR "DRAKE" 9,300 400 500
m ' OPGW 1: (2) AFL DNO-12606 5,300 400 500
| 6" RISE ‘ A OPGW 2: (2) AFL DNO-12606 5,300 400 500
o 93 [ ] v OPGW 3: (2) AFL DNO-12606 5,300 400 500
S1 { :[ S1
DTL-01
:o N
=z ; DTL-01 (2 PLACES) DESIGN NOTES
h
" (3 PLACES) B ) = o0
' v ANGLE /{ . . ) _+TRANSVERSE 1. W=WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION
=C.’ BISECTOR \° — ,- o °) AXIS OF MAXIMUM STRUCTURE LOADING.
N ‘ - 2 INCREASE W BY APPLICABLE SHAPE FACTOR FOR POLES.
1.1=12 SIDED
1.4 =8 SIDED
§> 1.6 =LATTICE AND FLAT SURFACES
% ;?.) DTL01 3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
Al N A.S1AND C1 ONLY.
(2 PLACES) B. S2 AND C2 ONLY.
r
S SECTION m C.S1,S2,C1, AND C2 ONLY.
o SHIELD WIRE ARM -
Ny
L ol ATTACHMENTS \-/ D.S1,S3,C1, AND C3 ONLY.
5 - ‘ . E. ALL WIRES ATTACHED.
E —CP') - 4. V,T,AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
; =c|> C2 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
6’ o 6. CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
od
o Blégg%gR _ +TRAA%<S|\S/ERSE 7. FORALL LOAD COMBINATIONS SHOWN IN NOTE 3, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
8 ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 10% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
I
Igl I"L=C> 8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF
|<£ E\Il { 0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
% o 9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE
% 0 STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.
8 ] 10. STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
% SECTION m 11. GROUNDING PADS SHALL BE PLACED AT 1'-6" ABOVE THE BASEPLATE ON OPPOSITE POLE FACES OF THE
— CONDUCTOR RING VANG -
S & JUMPER POST BRACKETS u TRANSVERSE AXIS.
o (3 PLACES) 12. STRUCTURE SEGMENTS SHALL BE JOINED USING SLIP-JOINT CONNECTIONS. MANUFACTURER SHALL PROVIDE
I_
$ (6 PLACES) ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.
L
2 O L Vg3
s3
(U - ° TS1 TS3 ° ° TS1
m ’\ ’\ STRUCTURE ORDER TABLE: TP-13
DTL-01 LS1 L s1 POLE LENGTH| STRUCTURE aQTyY
)
Vg1 Vg1 (FT) NUMBER T
(2 PLACES) (2 PLACES) 75 117 . 1
\q\ ® 'y \_/\/J
" oo o o g A
vV Vv ANGLE —, = B i — = +TRANSVERSE
Vs Lez  ©3 Ler  © BISECTOR ) — = = AXIS
Tso L c1 c o) oo
DTL-01 DTL-01 T T
-~ 4 - T 03 —_—— — — — — C1
(2 PLACES) v Ls2 t———— ¢ (3 PLACES) (3 PLACES)
(SEE NOTE 11) s2 (3 PLACES)
BOTTOM ; (0 o L% (2PLACES) ————1 Hﬁ
OF BASE - <Y
-~ & >
PLATE DTL-01 0 . ) .
\ ~— N L ] . y % c2 ? SECTION C
" | SHIELD WIRE THRU VANGS -
< Le2 & CONDUCTOR 2 ARMS \-/
TOP OF GROUND Voo
— \/ \/ (3 PLACES)
= \ \ \ \ - - - -
E . \/\\ \ \\ /\\ /\\ N " REFERENCE DRAWINGS
zZ 4 / // // ’ ’ — — DRAWING # DRAWING NAME:
8 <§E / —_— —_— DTL-01 STRUCTURE DETAILS
< (SEENOTE 1 & 2) (SEE NOTE 1 & 2) MAT-01 STRUCTURE MATERIAL ASSEMBLY LIST
ala)
e
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L
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NOTES

PON

FRAMING DIAGRAMS SHOWN LOOKING AHEAD WHERE V-NOTCH FACES RIGHT.

REFER TO PH-01 FOR ORIENTATION OF GRDA FIBER AND KAMO FIBER.

ASSEMBLY TO BE PROVIDED BY KAMO.

REFER TO HDW-03 FOR DLC-1 DOWNLEAD CLAMP ASSEMBLY INSTALLATION GUIDELINES.
GR-2 ASSEMBLIES TO BE INSTALLED AS NEEDED TO MEET GROUNDING REQUIREMENTS.
SEE MAT-01 FOR ESTIMATED QUANTITIES.
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SEE STRUCTURE ORDER TABLE FOR POLE LENGTH

CONDUCTOR OPGW
LOAD OVERLOAD CAPACITY W
GASE DESCRIPTION EACTORS (KIPS) (KIPS) (PSF) REMARKS
Ve Tc Lc Vs Ts Ls
VERTICAL: 1.50
NESC HEAVY DISTRICT
COND COND COND i L . Ts 1 (0.5" ICE, 4 PSF WIND, O°F) TENSIONE 1.10 4.0 2.1 0.0 2.4 1.3 0.0 10.0 |SEE NOTES
‘ ‘ ‘ ? W(I\’ND. 2.50
VERTICAL: 1.10
AHEAD OPGW OPGW GRDA EXTREME WIND _
SPAN ‘ ‘ v Lg 2 (NO IGE, 25,6 PSF WIND, 60°F) TENSION: 1.10 | 2.1 2.1 0.0 0.9 1.0 0.0 282 |SEE NOTES
\/ \/ \/ S WIND: 1.10
(2 PLACES) CONCURRENT ICE AND WIND VERTICAL: 1.10
AN_GLE _ _ _ — —— — L — — — _ _ TRANS\LERSE TC 3 (1" ICE, 4.1 PSF WIND, 15°F) TENV?/IIES: 118 4.5 1.5 0.0 3.0 1.0 0.0 46 SEE NOTES
BISECTOR AXIS VERTICAL. 1'10
L GRDA EXTREME ICE -
BACK ' ' v, 4 (1" ICE. NO WIND, 187} TENV?/IIﬂgf H(o) 45 0.8 0.0 3.0 0.4 0.0 0.0 |SEE NOTES
SPAN ' OPGW ' OPGW ' (3 PLACES) EFLECTION 1 NORMAL VERTICAL: 1.00
~ 5 g TENSION: 1.00| 1.9 0.4 1.0 0.7 0.2 0.5 0.0 |SEE NOTES
COND COND COND W (NO ICE, NO WIND, 60°F) WIND: 100
_ CONSTRUCTION VERTICAL: 1.50
PLAN VIEW (SEE NOTES 1 & 2) 6 (NO ICE. 2 PSF WIND, 30°F) TENSION: 1.50 26 0.8 1.0 1.0 0.3 0.5 3.0 |SEE NOTES
WIND: 1.50
VERTICAL: 1.00
BROKEN WIRE
7 (NO ICE. 12.5 PSF WIND, 0°F) TENSION: 1.00| 1.8 0.9 0.0 0.8 0.4 0.0 12.5 |SEE NOTES
r — WIND: 1.00
‘ 7\ STRUCTURE DESIGN CRITERIA MAX INITIAL TENSION ANGLE WIND SPAN WEIGHT SPAN
i #[ﬂ} A gﬂj STR. TYPE: 161kV H-FRAME TANGENT 0-3° NESC HEAVY (LBS) (FT (FT)
© L / CONDUCTOR: (3) 795 KCMIL ACSR "DRAKE" 11,000 0-3° 600 800
OPGW: (2) AFL DNO-12606 5,300 0-3° 600 800
DTL-01
DESIGN NOTES
(2 PLACES) 8'-9" 8'-9"
13'-6" (TO CENTER OF POLE) (TO CENTER OF POLE) 13'-6" 1. W =WIND ON PROJECTED AREA OF POLE, INCLUDING OVERLOAD FACTORS. WIND SHALL BE APPLIED IN DIRECTION

(TO POLE FACE)

(TO POLE FACE)

|7 10'-0"

DTL-01
N

(3 PLACES)
(SEE NOTE 13)

12'-3" (INNER VANG HOLE
CENTER TO CENTER)

(TYPICAL 3 PLACES)

DTL-01
N’

SEE DRILLED
SHAFT
FOUNDATION
DETAIL
DRAWING

(2 PLACES)
|
QU
e
(2 PLACES)
- 1|
N
ol B DTL-01
N—” - L Y .
(2 PLACES) N * (S(éEPII\_l?)('I:'IIEE81)1) ~_i,\u
g TOP OF GROUND al
AN NS N R
,’\///\/} ANV PN > //>\/>

1 7'_6"

P1

ELEVATION

P2

STIFFENER PLATE, |

ONLY AT END OF ARM, / REFERENCE LINE

IF NEEDED, |
SIZE SHALL BE DETERMINED
BY MANUFACTURER

(Dv-1)
\_/

(6 PLACES)

TTITT

LOAD TREE

ANGLE

F—t—————————— i}

T7ITT

BISECTOR

SECTION

)

(2 PLACES)

|
|
|
1-1/4" DIA HOLES | %
1/16" CHAMFER : =
BOTH SIDES (TYP) |
|
3/4" PLATE l z
MAX (TYP) &
1-1/2" MAX
RADIUS (TYP)
DETAIL ﬁ\m

TANGENT CONDUCTOR DROP
VANG (SEE STRUCTURE DETAIL

NOTES 1 AND 9)

o/

SHIELD WIRE VANG

o/

3/8" COLLAR
THICKNESS ENTIRELY
AROUND POLE SHAFT
(MATCH STRUCTURE
STEEL FINISH)

1 l_6l|

TRANSVERSE

AXIS

1 |_6ll

DETAIL

OF MAXIMUM STRUCTURE LOADING.
2. INCREASE W BYAPPLICABLE SHAPE FACTOR FOR POLES.

1.1 =12 SIDED
1.4 =8 SIDED

1.6 = LATTICE AND FLAT SURFACES

3. STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING LOAD COMBINATIONS.
A.ALL WIRES INSTALLED AS SHOWN.

B. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Lc) OF 11.3 KIPS ON ANY SINGLE
CONDUCTOR ATTACHMENT POSITION WHICH MAY GOVERN.

C. FOR LOAD CASE 7 ONLY, ALL WIRES ATTACHED WITH A LONGITUDINAL LOAD (Ls) OF 3.6 KIPS ON ANY SINGLE

SHIELD WIRE ATTACHMENT POSITION WHICH MAY GOVERN.

N o o ok

V, T, AND L ARE, RESPECTIVELY: VERTICAL, TRANSVERSE, AND LONGITUDINAL WIRE LOADS IN KIPS.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY THE VERTICAL OVERLOAD FACTOR.
CONDUCTOR AND SHIELD WIRE LOADS ARE PER ATTACHMENT AND INCLUDE OVERLOAD FACTORS.
FOR ALL LOAD COMBINATIONS SHOWN IN NOTE 4, POLE TOP DEFLECTION SHALL NOT EXCEED THE DISTANCE OF

ONE POLE TOP DIAMETER UNDER NORMAL LOAD CASE 5, AND 5% OF POLE LENGTH UNDER ALL OTHER LOAD CASES.
8. FORALL LOAD COMBINATIONS SHOWN IN NOTE 4, STRUCTURE ARM DEFLECTION SHALL NOT EXCEED THE DISTANCE OF

0.5% OF TOTAL ARM LENGTH UNDER NORMAL LOAD CASE 5, AND 6% OF ARM LENGTH UNDER ALL OTHER LOAD CASES.
9. STRUCTURE AND ATTACHMENTS SHALL BE DESIGNED FOR THE SIMULTANEOUS APPLICATION OF WIND ON THE

STRUCTURE AND WIRE LOADS FOR EACH LOADING CASE.

10.
11.

STRUCTURE SHALL BE DESIGNED WITH WEATHERING STEEL.
GROUNDING PADS SHALL BE PLACED AT 2'-0" ABOVE THE GROUNDLINE ON OPPOSITE POLE FACES OF THE

TRANSVERSE AXIS. GROUNDING PAD HOLES SHALL BE PLUGGED DURING GALVANIZING.

12.

PROTECTIVE COATING SHALL BE EVENLY APPLIED FROM THE TOP OF THE CORROSION COLLAR TO 4 FEET ABOVE

THE BASE OF THE POLE. SURFACE PREPARATION AND THICKNESS ARE TO MANUFACTURER'S RECOMMENDATION.

13.

MID-ARM VANG SHALL BE PLACED DIRECTLY ABOVE V-STRING LOAD POINT. MID-ARM VANG SHALL BE DESIGNED

FOR CONSTRUCTION LOADING (LOAD CASE 6). MID-ARM VANG LOADS SHALL NOT BE APPLIED CONCURRENTLY
WITH LOADS APPLIED TO INSULATOR V-STRING ASSEMBLY.

14.

CONDITIONS (LOAD CASE 5).

15.

ALL NECESSARY HARDWARE FOR SECURING CONNECTION JOINTS.

CORROSION COLLAR

RELEASED FOR QUOTE ONLY
HAYDEN DROLLETT, P.E. # 34958

STRUCTURE CROSSARMS SHALL BE DESIGNED TO BE HORIZONTAL WITH NO RISE UNDER NORMAL

STRUCTURE SEGMENTS SHALL BE JOINED USING FLANGED CONNECTIONS. MANUFACTURER SHALL PROVIDE
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