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STRUCTURE NAME: 32-SCHLT-LTG-002

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 550

WEIGHT SPAN (FT): 850

LINE ANGLE: O - 2 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION CA | (k) | (k) | (k)

=
o

NESC 2508 0.00 13.54 | 5.30 | 0.00
NESC 250C 60.00 5.61 | 5.98 | 0.00
NESC 250D 15.00 12.70 | 3.28 | 0.00
HQ EXTREME ICE 15.00 17.43 | 4.15 | 0.00
NESC 2508 w/o OLF 0.00 9.02 | 2.65 | 0.00
BROKEN WIRE (INTACT) 0.00 9.02 | 2.49 | 0.00
BROKEN WIRE (BROKEN) | 0.00 9.02 | 1.51 |24.00
CONSTRUCTION 30.00 23.61 | 2.17 | 2.27
MAINTENANCE 60.00 13.01 | 1.66 | 0.00
OBLIQUE WIND 60.00 5.61 | 3.67 | 0.00
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GENERAL NOTES:

. 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
6" WORKING ' +T-AXIS TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
CLEARANCE (TYP.) RIGHT 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
- AND LONGITUDINAL AXIS RESPECTIVELY.

3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

4. W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA () IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

\ ‘ A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

9 B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD

G SEE APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

Q DETAIL 1 C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN

o o WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

<’ Tg <’ Tg CASE.

N1 N1 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE

v Y OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

~< - ~o - 10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.

~ . ~ 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.

P 12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES

MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.

13. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR

A LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF 3,000 POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15

A R INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.

W 19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).
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FALL ARREST ATTACHMENT

DETAIL 6\ DETAIL 7\
2/ 2/

FALL ARREST ATTACHMENT

POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,
AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.
. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.
3. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN
DETAIL 5.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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STRUCTURE NAME: 32-SCHLT-MTG-002

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 750

WEIGHT SPAN (FT): 1200

LINE ANGLE: O -2 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION A | (k| (K | (k

z
o

NESC 2508 0.00 18.06 | 6.29 | 0.00
NESC 250C 60.00 7.55 | 7.67 | 0.00
NESC 250D 15.00 17.22 | 3.81 | 0.00
HQ EXTREME ICE 15.00 23.90| 4.81 | 0.00

NESC 250B w/o OLF 0.00 12.04 | 3.04 | 0.00
BROKEN WIRE (INTACT) 0.00 12.04 | 2.88 | 0.00

BROKEN WIRE (BROKEN) | 0.00 12.04 | 2.01 |30.00
CONSTRUCTION 30.00 26.51| 2.40 | 2.27
MAINTENANCE 60.00 16.89 | 1.66 | 0.00
OBLIQUE WIND 60.00 7.55 | 4.51 | 0.00
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GENERAL NOTES:

,, 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
6" WORKING ' +T-AXIS TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
CLEARANCE (TYP.) RIGHT 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
- AND LONGITUDINAL AXIS RESPECTIVELY.

3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

9 B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD

5 SEE APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

Q DETAIL 1 C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN

o o . WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

S CASE.
° N 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
Vg Vg OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
~< . e - 10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
~ . ~ . 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
P P 12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.
13. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR

5 LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OR3,000)POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.

19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

HT.

(MIN.)

11'-11"

+L-AXIS

(MIN.)
¥

12-3"

(MIN.)

w
No o

T
—

3 CLIMBING ——_/ @
CLEARANCE
(TYP.) | B

(SAG FOR 750' SPAN @ 130°F)

STRUCTURE HEIGHT RANGE (60'-130")

LOADING TREE

(MINIMUM GROUND CLEARANCE)

B
DRAWN

THE NORTHERN PASS KAK

ENGINEER
AKO

CHECKED

CONTRACT
SERVICES

DESCRIPTION ENG/PE#

320kV DC MEDIUM TANGENT 0°-2° TAB
32—SCHLT-MTG—-002 APPROVED
LOAD & DESIGN DRAWING

‘ 50" (MAX) ‘ NOTES:

| | 1. 5-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE. PRELIMINARY - NOT
2. 10-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. FOR CONSTRUCTION MISC. REVISIONS {5/t

RELEASED FOR RFP BID . 5/1/15
EPN /DESCRIPTION CONT/PE# DATE

DATE
5/1/15

FILE: LST—02-001.DWG DRAWING NO.

IMAGE: LST—02—-001




NU VER: 08/2012

6/16/2015 3:46 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\01—Record Worksheets\LST—02—-002.dwg — SKETCH

2 2
0 :
HOLE = & HOLE 5 5 g 2
3" CHAMFER gg 3" CHAMFER = o O 5
| (TYP.) (L—"j (TYP.) (Llj HOLE % HOLE %
' 3" CHAMFER - & CHAMFER -
I 45° (TYP.) (TYP.)
S Y — STEP BOLT IR N BEND LINE I S BEND LINE | \Q
| | |
I
3" 3" 3" 3" 3" 3"
SUSPENSION TENSION
DETAIL 2\ DETAIL 3\ DETAIL a0\ DETAIL
STEP BOLTS (TYP.) \g/ CONDUCTOR ATTACHMENT \?/ CONDUCTOR ATTACHMENT \?/ OHGW ATTACHMENT w
3.0 KIPS
3.0 KIPS
3.0 KIPS i
3.0 KIPS | 3.0 KIPS
| !
3.0KIPS |
| 3.0 KIPS
3.0 KIPS i | |
~ —— | —
-
~ /
_ -
~
A
-
_ _ ~ 5"0"
- (TYP.)
DETAIL 6\ DETAIL 7\
FALL ARREST ATTACHMENT W FALL ARREST ATTACHMENT \?/

POINTS (TYPICAL FOR ALL
CONDUCTOR CROSSARMS FRONT
AND BACK, INCLUDING BOX ARMS.)

POINTS (TYPICAL FOR ALL OHSW

CROSSARMS FRONT AND BACK,
INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16

PRELIMINARY - NOT
FOR CONSTRUCTION

INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN
DETAIL 5.

. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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NOTES:

1. 5'-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE.
2. 10'-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS.

STRUCTURE NAME: 32-SCHLT-HTG-002

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 950

WEIGHT SPAN (FT): 1850

LINE ANGLE: O -2 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION CE) | (i (k) | (k) | (k)

z
o

NESC 2508 0.00 26.46 | 7.28 | 0.00
NESC 250C 60.00 11.15| 9.36 | 0.00
NESC 250D 15.00 25.63| 4.34 | 0.00
HQ EXTREME ICE 15.00 35.93| 5.48 | 0.00

NESC 250B w/o OLF 0.00 17.64 | 3.44 | 0.00
BROKEN WIRE (INTACT) 0.00 17.64 | 3.28 | 0.00

BROKEN WIRE (BROKEN) | 0.00 17.64 | 2.58 | 40.00
CONSTRUCTION 30.00 31.91 | 2.63 | 2.27
MAINTENANCE 60.00 24.09 | 1.66 | 0.00
OBLIQUE WIND 60.00 11.15 | 5.35 | 0.00

O[N] |~ |WI[N (-

=
o

GENERAL NOTES:

1.

2.

No o

10.
11.
12.
13.
14.
15.

16.

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.

TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (0O) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.

EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.

THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.

ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.

SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
LOADS UNDER THE MAINTENANCE LOAD CASE.

CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL

PRELIMINARY - NOT
FOR CONSTRUCTION

17.

18.
19.

CONTRACT
SERVICES

ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@@POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.
STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).
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CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:
1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN
DETAIL 5.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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6" WORKING
CLEARANCE (TYP.)

: 25'_3" é

(MIN.)

25'_3"

(MIN.)

APEX OF
V-STRING

STRUCTURE NAME: 32-SCHLT-LAG-010

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 900

WEIGHT SPAN (FT): 1250

LINE ANGLE: 2 - 10 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION CE) | (i (k) | (k) | (k)

z
o

NESC 2508 0.00 18.70 | 17.29 | 0.00
NESC 250C 60.00 7.82 | 14.32 | 0.00
NESC 250D 15.00 17.87 | 11.47 | 0.00
HQ EXTREME ICE 15.00 24.83|14.60 | 0.00

NESC 2508 w/o OLF 0.00 12.47 | 9.56 | 0.00
BROKEN WIRE (INTACT) 0.00 12.47 | 8.76 | 0.00

BROKEN WIRE (BROKEN) | 0.00 12.47 | 3.88 | 24.00
CONSTRUCTION 30.00 26.93| 8.74 | 2.27

DETAIL 1

HT.

(MIN.)

11'-11"

O[N] |~ |WI[N (-

MAINTENANCE 60.00 17.45| 8.27 | 0.00
OBLIQUE WIND 60.00 7.82 |1 10.53 | 0.00

=
o

GENERAL NOTES:

1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

8'_5"

(SAG FOR 900' SPAN @ 130°F)

(MINIMUM GROUND CLEARANCE)

10|_9“
(MIN.)

1 4!_9"

1 0!_9"

3' CLIMBING
CLEARANCE
(TYP.)

W\x.)

'

<
e —

(MIN.)

+L-AXIS

12-3"
(MIN.)

SEE
DETAIL 1

‘W

2>

HT-AXIS 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
RIGHT AND LONGITUDINAL AXIS RESPECTIVELY.
3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.
4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
TOWER.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.
THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

No o

© CASE.
S 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
S OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
S POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

STRUCTURE HEIGHT RANGE (60'-130")

LOADING TREE

10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
C 12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.
< Tp 13. SNUB ANGLES SHALL BE LIMITED TO A@DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
L 14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
Vp P ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
C LOADS UNDER THE MAINTENANCE LOAD CASE.
16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@@POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.
17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.
19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

50' (MAX)

NOTES:

1. 5-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE. PRELIMINARY - NOT MISC. REVISIONS s/
2. 10-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. FOR CONSTRUCTION UPDATED STRUCTURE HEIGHT RANGE - 5//15
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INCLUDING BOX ARMS.)
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DETAIL
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NOTES:
1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN
DETAIL 5.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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STRUCTURE NAME: 32-SCHLT-HAG-025

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 900

WEIGHT SPAN (FT): 1250

LINE ANGLE: 10 - 25 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION CE) | (i (k) | (k) | (k)

z
o

NESC 2508 0.00 18.70 | 36.32 | 0.00
NESC 250C 60.00 7.82 | 24.32| 0.00
NESC 250D 15.00 17.87 | 24.95| 0.00
HQ EXTREME ICE 15.00 24.83131.83 | 0.00

NESC 250B w/o OLF 0.00 12.47 | 21.09 | 0.00
BROKEN WIRE (INTACT) 0.00 12.47 | 19.10 | 0.00

BROKEN WIRE (BROKEN) | 0.00 12.47 | 10.44 | 39.85
CONSTRUCTION 30.00 26.93 |20.18 | 2.27
MAINTENANCE 60.00 17.45 | 20.54 | 0.00
OBLIQUE WIND 60.00 7.82 |20.53 | 0.00

APEX OF
V-STRING

O[N] |~ |WI[N (-

DETAIL 1

=
o

: 25'_3" é

(MIN.)

25'_3"

(MIN.) ] W \\\\\

GENERAL NOTES:

. 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
6" WORKING ' +T-AXIS TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

CLEARANCE (TYP.) RIGHT 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.

3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

3 | 4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN

o o . WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

S CASE.
° N 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
Vg Vg OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
C. 12, ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.
13. SNUB ANGLES SHALL BE LIMITED TO A(15)DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR

o LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF(3,000)POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15

A N INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.

W 19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).
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DETAIL
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TENSION
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FOR CONSTRUCTION

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.
. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.
. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN

DETAIL 5.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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6" WORKING
CLEARANCE (TYP.)

CLEARANCE IN PLAN

(0° TO 45° LINE ANGLE)
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8
e o5
_ (MAX)
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DETAIL 1

STRUCTURE HEIGHT RANGE (70'-130'")

‘ 50' (MAX)

NOTES:

1. 5'-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE.
2. 10'-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS.

12"

STRUCTURE NAME: 32-SCHLT-LDG-045

320-KV DC CONDUCTOR:

2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)

OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT):

550 WIND SPAN BACK (FT): 550

WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825
LINE ANGLE: O - 45 DEGREES

3"

LOADING CASE

DESIGN LOADS

z
o

DESCRIPTION

TEMP VPA | TPA | LPA
(°F) | (i (k) | (k) | (k)

DETAIL 1

NESC 2508

0.00 13.36 | 30.89 | 73.59

NESC 250C

60.00 5.52 | 19.43 | 38.67

NESC 250D

15.00 12.47 | 21.41 | 52.13

HQ EXTREME ICE

15.00 16.96 | 27.33 | 66.65

NESC 250B w/o OLF

0.00 8.91 | 18.16 | 44.60

BROKEN WIRE (INTACT)

0.00 8.91 | 16.40 | 40.00

BROKEN WIRE (BROKEN)

0.00 8.91 | 16.40 | 40.00

CONSTRUCTION

30.00 30.33|12.71| 2.27

O | [(INOOjUnn ([~ |WI[N (-

MAINTENANCE

60.00 12.84 | 18.16 | 47.44

OBLIQUE WIND

60.00 5.52 | 17.12 | 38.67

UPLIFT

-20.00 5.52 [16.59 | 43.34

DETAIL 2
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GENERAL NOTES:

1.

2.

No o

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.
TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.
W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
TOWER.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.
THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD

APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN

! WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

10.
11.

CASE.
D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.

. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE

OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.

THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.

. ALL CLEARANCE CHECKS TO CONDUCTOR MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN

DETAIL 1.

13.

14.

15.

16.

SNUB ANGLES SHALL BE LIMITED TO A(15 DEGREE DEFLECTION/LINE ANGLE AND TO A 3 HORIZONTAL TO 1
VERTICAL SNUB.

STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
LOADS UNDER THE MAINTENANCE LOAD CASE.

CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL

17.

18.
19.

o 20.

ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF 3,000 POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.
STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

STRUCTURES SHALL ALSO BE DESIGNED WITH UPLIFT LOADING. UPLIFT SHALL BE CONSIDERED UNDER LOAD
CASE 1, LOAD CASE 2, & LOAD CASE(11)FOR LOAD CASE 1 REPLACE Vg & Vgg WITH -0.2 KIPS AND Vp, & VpgWITH

CONTRACT
SERVICES

-1 KIPS. FOR LOAD CASE 2 REPLACE Vg, & Vgg WITH -0.1 KIPS AND Vpp & Vpg WITH -1.6 KIPS. FOR LOAD CASE 13
REPLACE Vgp & Vgg WITH -0.2 KIPS AND Vppa & Vg WITH -2.3 KIPS.
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DETAIL 1\ DETAIL 8\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. BOX ARMS SHALL HAVE PLATE ATTACHMENT HOLE AT EACH CORNER AND AT MIDPOINT.

B
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] ] ] V ENGINEER

DESCRIPTION ENG/PE# AKO

320kV DC LIGHT DEADEND 0°—45° TAB
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PRELIMINARY - NOT 5/1/15
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NU VER: 08/2012

STRUCTURE NAME: 32-SCHLT-HDG-090

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550

| |
| |
| |
| |
: :
| | N WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825

6" WORKING ! ! LINE ANGLE: 45 - 90 DEGREES

CLEARANCE i i

[ (TYP.) i : | LOADING CASE DESIGN LOADS
| |
| | _ TEMP VPA | TPA | LPA

i i CY) NO DESCRIPTION (oF) . (k) (k) (k)

NESC 2508 0.00 13.36 | 54.76 | 67.99
NESC 250C 60.00 5.52 | 31.98 | 35.73
NESC 250D 15.00 12.47 | 38.32 | 48.17
HQ EXTREME ICE 15.00 16.96 | 48.95 | 61.57

NESC 250B w/o OLF 0.00 8.91 | 32.63 |41.21
BROKEN WIRE (INTACT) 0.00 8.91 | 29.38 | 36.96

BROKEN WIRE (BROKEN) | 0.00 8.91 |29.38 | 36.96
CONSTRUCTION 30.00 30.33 [ 11.55 | 2.10
MAINTENANCE 60.00 12.84 | 33.55 | 43.83
OBLIQUE WIND 60.00 5.52 |29.66 | 35.73
UPLIFT -20.00 5.52 | 30.65 | 40.04

SEE
DETAIL 2

DETAIL 1

O | [(INOOjUnn ([~ |WI[N (-

CLEARANCE IN PLAN
(45° TO 90° LINE ANGLE)

(MIN.)

24'-2"
(MIN.)
=

Q
No o

+L-AXIS

SEE
DETAIL 1

3' CLIMBING
CLEARANCE
(TYP.)

(SAG FOR 1100' SPAN @ 130°F)

STRUCTURE HEIGHT RANGE (70'-130'")

GENERAL NOTES:
e . 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
25 DETAIL 2 TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
‘ (MAX) 2. V, T,AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.
I 3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.
4. W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
\\\\ FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
TOWER.
19'-0" I 19'-0" \\\\ THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
(MIN.) , (MIN) m \\\}\ THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.
THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
: \ A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
6" WORKING B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
CLEARANCE (TYP.) APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C +T-AXIS C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
RIGHT WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.
. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.
8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
v 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
Lgg SB Lgg SB C 12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
\ \\ MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.
13. SNUB ANGLES SHALL BE LIMITED TO AQ5 DEGREE DEFLECTIONLINE ANGLE AND TO A 3 HORIZONTAL TO 1
<’TSA <’TSA VERTICAL SNUB.
‘ ‘ Lsa 14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
Veg N Vsa Vog ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
Leg THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
\ 15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
PB—, T USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
PA C LOADS UNDER THE MAINTENANCE LOAD CASE.
LpA 16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
PA Vea ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@,’@@POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.
17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
A 18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.

19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
n TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).
‘ W C 20.STRUCTURES SHALL ALSO BE DESIGNED WITH UPLIFT LOADING. UPLIFT SHALL BE CONSIDERED UNDER LOAD
CASE 1, LOAD CASE 2, & LOAD CASE@ FOR LOAD CASE 1 REPLACE VSA & VSB WITH -0.3 KIPS AND Vpp & Vpg WITH
-1.9 KIPS. FOR LOAD CASE 2 REPLACE VSA & VSB WITH -0.2 KIPS AND Vpp & Vpg WITH -2.1 KIPS. FOR LOAD CASE 13
C

' REPLACE Vgp & Vgg WITH -0.2 KIPS AND Vpp & Vg WITH -3 KIPS.
THE NORTHERN PASS KAK

ENGINEER
DESCRIPTION ENG/PE# AKO
\ CHECKED

(MINIMUM GROUND CLEARANCE)

CONTRACT
SERVICES
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. 32—SCHLT—HDG-090 APPROVED
NOTES: LOAD & DESIGN DRAWING

| | 1. 5-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE. PRELIMINARY - NOT MISC. REVISONS —Js/as - 5 /1715
2. 10-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. FOR CONSTRUCTION MISC. REVISONS - 5/8/15

RELEASED FOR RFP BID 5/1/15 FILE: LST—07—-001.DWG DRAWING NO.
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DETAIL 1\ DETAIL 8\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. BOX ARMS SHALL HAVE PLATE ATTACHMENT HOLE AT EACH CORNER AND AT MIDPOINT.

B

DRAWN

THE NORTHERN PASS KAK

ENGINEER
DESCRIPTION ENG/PE# AKO

CHECKED

320kV DC HEAVY DEADEND 45°-90° TAB
32—SCHLT-HDG-090 APPROVED
LOAD & DESIGN DRAWING

CONTRACT
SERVICES

DATE

PRELIMINARY - NOT

5/1/15
MISC. REVISIONS . 5/21/15 . .
FOR CONSTRUCTION RELEASED FOR RFP BID 5/1/15 FILE: LST—07—-002.DWG DRAWING NO.
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STRUCTURE NAME: 30-SCVLT-LTG-002

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 850

WEIGHT SPAN (FT): 850

LINE ANGLE: O - 2 DEGREES

TABLE 1. INSULATOR SWING AND CLEARANCE

12"

LOADING CASE DESIGN LOADS

CONDITION 0] C REMARKS TEMP VP TP LP
DESCRIPTION (°F) . (k) (k) (k)

NESC 250B 0.00 8.94 | 499 | 0.00
NESC 250C 60.00 3.49 | 6.26 | 0.00
NESC 250D 15.00 9.14 | 3.09 | 0.00
NU EXTREME ICE 15.00 11.12 | 3.56 | 0.00
NESC 250B w/o OLF 0.00 5.96 | 2.29 | 0.00
BROKEN WIRE (INTACT) 0.00 596 | 2.21 | 0.00
BROKEN WIRE (BROKEN) | 0.00 596 | 1.66 |13.68
CONSTRUCTION 30.00 13.87 | 1.56 | 1.21
MAINTENANCE 60.00 8.79 | 0.93 | 0.00
OBLIQUE WIND 60.00 3.49 | 3.53 | 0.00

=z
o

NU SWING Cyy 0° 8'-6"

3"

L i NU SWING CL 250 8'_1" CLEARANCE MUST
BE CONSIDERED

— - ] | FROM TOWER BODY
NU SWING Cqg 43 6-2" | AND ARMS

DETAIL 1

NU SWING Cg 54° 2'-6"

I |I N[O, |[W|IN]|EK

15 CLEARANCE MUST

- - BE CONSIDERED
(MAX.) A\ NU SWING Cyy 0° FROM CLIMBING
AND WALKOUT
/a0 6" WORKING /e CLEARANCE
W CLEARANCE (TYP.)

° N\

b
&

S

=
o

GENERAL NOTES:
\\\\\\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD

19'6"
(MIN.)

,,,,,,,,,,,,,,,,,,,,,,,,,,,

TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
\ o 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,

\\ AND LONGITUDINAL AXIS RESPECTIVELY.

\ 3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE

TTAXIS STRUCTURE.

4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

RIGHT FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.

8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
0 OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
s POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.

CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
; 10, ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF NEAREST MEMBER.
: 11, THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 15 DEGREES.
N 12, ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
lp MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.
Vp 13. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
, 14, STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
i ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
— To THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
v USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
LOADS UNDER THE MAINTENANCE LOAD CASE.
| 16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OR 3,000)POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
P WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.
17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
18. PHI (¢) IS THE SWING ANGLE OF THE ASSEMBLY AND "C" IS THE REQUIRED ELECTRICAL CLEARANCE. THE
e\ STRUCTURE DESIGN SHALL PROVIDE CLEARANCE AS INDICATED IN TABLE 1.
19, CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW,.(FOR
WALKOUT CLEARANCES, ASSUME A WORKER HEIGHT OF 6'-6".
20, STRUCTURE SHALL BE DESIGNED TOW AND UN =X TENSTON DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

6" WALKOUT ——
CLEARANCE
; (TYP.)

6'-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

22'
(MIN.)
+L-AXIS

No o

2>

22'
(MIN.)

3' CLIMBING J ‘
CLEARANCE \

(TYP.) / \

SEE
DETAIL 1

\

\ 6" WORKING
= CLEARANCE

\

. (TYP)

STRUCTURE HEIGHT RANGE (105'-150")
S
(2}
©

(SAG FOR 850' SPAN @ 285° F)

CLEARANCE)

(MINIMUM GROUND
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DETAIL 5\ DETAIL 76\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
QORDINATIO I QWER VENDOR AND HARDWARE MANUFACTURER.
. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.
. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN

DETAIL 4.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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TABLE 1. INSULATOR SWING AND CLEARANCE

CONDITION () C REMARKS
NU SWING C 0° 8'-6"
- BE CONSIDERED
FROM TOWER BODY
NU SWING C 43° 6'-2" AND ARMS
NU SWING C, 54° 2'-6"
CLEARANCE MUST
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NU SWING C,, 0° 8'-6" FROM CLIMBING
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LOADING TREE

STRUCTURE NAME: 30-SCVLT-HTG-002

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 850

WEIGHT SPAN (FT): 1550

LINE ANGLE: O -2 DEGREES

LOADING CASE DESIGN LOADS
TEMP VP | TP | LP
(°F) (k) | (k) | (k)

NESC 250B 0.00 15.32 | 4.99 | 0.00
NESC 250C 60.00 6.00 | 6.26 | 0.00
NESC 250D 15.00 16.00 | 3.09 | 0.00
NU EXTREME ICE 15.00 19.62 | 3.56 | 0.00
NESC 2508 w/o OLF 0.00 10.21| 2.29 | 0.00
BROKEN WIRE (INTACT) 0.00 10.21 | 2.21 | 0.00
BROKEN WIRE (BROKEN) | 0.00 10.21 | 1.82 |22.80
CONSTRUCTION 30.00 17.63 | 1.56 | 1.21
MAINTENANCE 60.00 13.80 | 0.93 | 0.00
OBLIQUE WIND 60.00 6.00 | 3.53 | 0.00

z
o

DESCRIPTION

O[N] ([ WI[N ([

=
o

GENERAL NOTES:

1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.

3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.

8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF NEAREST MEMBER.

11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 15 DEGREES.

12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.

13. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL

No o

PRELIMINARY - NOT
FOR CONSTRUCTION

ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF @/OV\QEDPOUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

18. PHI (¢) IS THE SWING ANGLE OF THE ASSEMBLY AND "C" IS THE REQUIRED ELECTRICAL CLEARANCE. THE
STRUCTURE DESIGN SHALL PROVIDE CLEARANCE AS INDICATED IN TABLE 1.
IMB AND WORKING CLEARA MUST BE PROVIDED AS INDICATED IN T
WALKOUT CLEARANCES, ASSUME A WORKER HEIGHT OF 6'-6".
20. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL

TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

19. LEVATION VI
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DETAIL 5\ DETAIL 76\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,
AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER,
. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.
. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN

DETAIL 4.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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TABLE 1. INSULATOR SWING AND CLEARANCE

CONDITION () C REMARKS
NU SWING C,, 0° 8'-6"
NU SWING C 50 g1 CLEARANCE MUST
: BE CONSIDERED
FROM TOWER BODY
NU SWING C, 43° 6'-2" AND ARMS
NU SWING C, 54° 2'-6"
CLEARANCE MUST
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LOADING TREE

STRUCTURE NAME: 30-SCDLT-LTG-002

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 550

WEIGHT SPAN (FT): 850

LINE ANGLE: O - 2 DEGREES

LOADING CASE DESIGN LOADS

TEMP VP | TP | LP
DESCRIPTION CE | i (k) | (k) | (k)

=
o

NESC 250B 0.00 8.94 | 3.73 | 0.00
NESC 250C 60.00 3.49 | 4.34 | 0.00
NESC 250D 15.00 9.14 | 2.39 | 0.00
NU EXTREME ICE 15.00 11.12 | 2.76 | 0.00
NESC 250B w/o OLF 0.00 5.96 | 1.79 | 0.00
BROKEN WIRE (INTACT) | 0.00 5.96 | 1.71 | 0.00
BROKEN WIRE (BROKEN) | 0.00 5.96 | 1.16 |13.68
CONSTRUCTION 30.00 13.87 | 1.30 | 1.21
MAINTENANCE 60.00 8.79 | 0.93 | 0.00
OBLIQUE WIND 60.00 3.49 | 2.57 | 0.00

O[N] [ WI[N |-

=
o

GENERAL NOTES:

1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.

3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE

TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.

8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF NEAREST MEMBER.

11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 15 DEGREES.

12. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0 - 20°. CLEARANCES
MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1.

13. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL

No o

PRELIMINARY - NOT
FOR CONSTRUCTION

ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@N\O:(ZO)POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

18. PHI (¢) IS THE SWING ANGLE OF THE ASSEMBLY AND "C" IS THE REQUIRED ELECTRICAL CLEARANCE. THE
STRUCTURE DESIGN SHALL PROVIDE CLEARANCE AS INDICATED IN TABLE 1.

IMB AND WORKING ARANC T BE PROVIDED A DICATED IN T VATION V

WALKING CLEARANCES, ASSUME A WORKER HEIGHT OF 6'-6".

20.STR R ALLBE D D TO WI AND Vv ON DI R AL A
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

19.
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DETAIL 5\ DETAIL 76\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH
COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.
. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.
. STRUCTURE SHALL BE DESIGNED WITH SUSPENSION AND TENSION ATTACHMENT PLATES AS SHOWN IN

DETAIL 4.
. FALL ARREST LOADS SHALL BE APPLIED SINGULARLY AT EACH LOCATION.
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STRUCTURE NAME: 30-SCVLT-LDG-045

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 400 W!IND SPAN BACK (FT): 400

6" WORKING é‘ WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
CLEARANCE (TYP.) LINE ANGLE: O -45 DEGREES
| LOADING CASE DESIGN LOADS
N NO DESCRIPTION T?,';/;P \ V(i)A T(if L(FI’()A

NESC 2508 0.00 6.50 |17.45 | 41.24
NESC 250C 60.00 2.48 |11.4123.11
NESC 250D 15.00 6.11 |13.00 | 31.53
NU EXTREME ICE 15.00 7.22 |15.22 | 36.98
NESC 250B w/o OLF 0.00 4.33 |10.23|24.99
BROKEN WIRE (INTACT) | 0.00 4.33 | 9.39 |22.80

BROKEN WIRE (BROKEN) | 0.00 4.33 | 9.39 |22.80
CONSTRUCTION 30.00 14.89 | 6.78 | 1.21
MAINTENANCE 60.00 6.75 | 10.21 | 26.68
OBLIQUE WIND 60.00 2.48 |10.13 | 23.11
UPLIFT -20.00 2.48 | 7.92 |20.69

DETAIL 2

0° TO 22.5° —

CLEARANCE IN PLAN
(0° TO 45° LINE ANGLE)

O (W |IN[([ooLn | |W|N (-

GENERAL NOTES:

R 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE.
zZ C DETAIL 2 STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

= 2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
(MA)(_) AND LONGITUDINAL AXIS RESPECTIVELY.

\%\ 3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE

19'6"

ﬁ VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.

S \\\ S 4. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE

I \ FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
: TOWER.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

+T-AXIS

15 i RIGHT
(MAX) [\ A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
6" WORKING — - B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
CLEARANCE (TYP.) |~ APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
/<7]<, - C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD
CASE.
D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.
- Lgg SB 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
\ OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
6' 6" WALKOUT — <’TSA CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
CLEARANCE (TYP.) J Lsa 9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
— = Vga 10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
PB 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
12. ALL CLEARANCE CHECKS TO CONDUCTOR MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1
Tpg—>" 13.SNUB ANGLES SHALL BE LIMITED TO A(15 DEGREE DEFLECTIONJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL
— T, SNUB.
LPZA 14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
Lpg PB 15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
\ A USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
PB—, LOADS UNDER THE MAINTENANCE LOAD CASE.
TpA 16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
Lpa ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF(3,000)POUNDS AND BE APPLIED IN CONJUNCTION
3' CLIMBING Vea WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
CLEARANCE L Vpg WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.
(TYP.) PB\ 17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
Tpg_ LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
‘\ 18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.
Lpa 19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
PA C TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).
20. STRUCTURES SHALL ALSO BE DESIGNED WITH UPLIFT LOADING. UPLIFT SHALL BE CONSIDERED UNDER LOAD
CASE 1, LOAD CASE 2, & LOAD CASE@FOR LOAD CASE 1 REPLACE Vg, & Vg WITH 0 KIPS AND Vpp & VpgWITH
0 KIPS. FOR LOAD CASE 2 REPLACE Vg, & Vg WITH 0 KIPS AND Vpa & Vg WITH 0 KIPS. FOR LOAD CASE 13
REPLACE Vg, & Vgg WITH -0.1 KIPS AND Vpp & Vg WITH -.8 KIPS.
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THE NORTHERN PASS MSP
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DESCRIPTION ENG/PE# AKO

CHECKED

- 345kV AC LIGHT DEADEND 0°—45° TAB
NOTES: C 30—SCVLT-LDG—-045 APPROVED

1. LEARANCE MUST BE CONSIDERED FROM CLIMBING, WORKING, AND WALKOUT CLEARANCES. LOAD & DESIGN DRAWING
8'_1" 4

CONTRACT
SERVICES

DATE

LEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. PRELIMINARY - NOT MISC. REVISIONS -S4/ ' ' 5/1/15
MISC. REVISIONS . 5/8/15

FOR CONSTRUCTION RELEASED FOR RFP BID 5/1/15 : : FILE: LST—11—001.DWG DRAWING NO.
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DETAIL 1\ DETAIL 8\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. BOX ARMS SHALL HAVE PLATE ATTACHMENT HOLE AT EACH CORNER AND AT MIDPOINT.
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DESCRIPTION ENG/PE# AKO

345kV AC LIGHT DEADEND 0°—45° TAB

30—-SCVLT-LDG—-045 APPROVED
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STRUCTURE NAME: 30-SCVLT-MDG-060

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 400 W!IND SPAN BACK (FT): 400

6" WORKING é‘ WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
CLEARANCE (TYP.) LINE ANGLE: 45 - 60 DEGREES
| LOADING CASE DESIGN LOADS
N NO DESCRIPTION T?,';/;P \ V(i)A T(if L(FI’()A

NESC 2508 0.00 6.50 |22.29|38.10
NESC 250C 60.00 2.48 |14.12 | 21.35
NESC 250D 15.00 6.11 {16.70 | 29.13
NU EXTREME ICE 15.00 7.22 | 19.56 | 34.16
NESC 250B w/o OLF 0.00 4.33 |13.16 | 23.09
BROKEN WIRE (INTACT) | 0.00 4.33 | 12.07 | 21.06

BROKEN WIRE (BROKEN) | 0.00 4.33 |12.07 | 21.06
CONSTRUCTION 30.00 14.89 | 6.67 | 1.12
MAINTENANCE 60.00 6.75 | 13.34 | 24.65
OBLIQUE WIND 60.00 2.48 |12.84 | 21.35
UPLIFT -20.00 2.48 (10.34 [ 19.11

DETAIL 2

CLEARANCE IN PLAN
(45° TO 60° LINE ANGLE)

22.5° TO 30° —

O (W |IN[([ooLn | |W|N (-

DETAIL 2

19'6"

GENERAL NOTES:

1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD
TABLE. STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.

2. V, T, AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.

i o
\\\\\ 3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE

VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.
+T-AXIS 4. W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
15° N FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
(MAX.) RIGHT TOWER.
6" WORKING — i THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
CLEARANCE (TYP.) L THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.
M, i THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
Vv APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
i Lgg SB C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN
‘ WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD

22'
(MIN.)

+L-AXIS

No o

22'
(MIN.)

CASE.
6' 6" WALKOUT — Tsa D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.

CLEARANCE (TYP.) j Lsa 8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
N R Vsa OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350

LPB PB POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.

‘ C CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.

PB—, 9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.

" Tpa C 10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.

‘\ 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE@)DEGREES.

VPA 12. ALL CLEARANCE CHECKS TO CONDUCTOR MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1

V 13. SNUB ANGLES SHALL BE LIMITED TO A{15 DEGREE DEFLECTIONJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL

SNUB.
14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
T ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
PA THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

Lpa 15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND

3' CLIMBING PA C USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR

CLEARANCE L VPB LOADS UNDER THE MAINTENANCE LOAD CASE.

16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL

TpB_, -~ ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@(@POUNDS AND BE APPLIED IN CONJUNCTION

Tpa WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG

L WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

PA 17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.

18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.
19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

STRUCTURE HEIGHT RANGE}(100'-160'")

34' 8"
(SAG FOR 800' SPAN @ 285° F)
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CONTRACT
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DESCRIPTION ENG/PE#

345kV AC MEDIUM DEADEND 45°-60° TAB
30—-SCVLT-MDG-060 APPROVED
LOAD & DESIGN DRAWING

-] LOADING TREE
NOTES: A

1. (8"-6"JCLEARANCE MUST BE CONSIDERED FROM CLIMBING, WORKING, AND WALKOUT CLEARANCES.
2. (8"-1")CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. PRELIMINARY - NOT MISC. REVISIONS - [3/21/15

MISC. REVISIONS . 5/8/15

FOR CONSTRUCTION RELEASED FOR RFP BID 5/1/15
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DETAIL 1\ DETAIL 8\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. BOX ARMS SHALL HAVE PLATE ATTACHMENT HOLE AT EACH CORNER AND AT MIDPOINT.
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345kV AC MEDIUM DEADEND 60° TAB
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STRUCTURE NAME: 30-SCHLT-LSG-045

320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550

WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825

LINE ANGLE: O - 45 DEGREES

KEKKKK
AR RhRhRRRL . PPN

hAhhhbhhhhh) |

6" WORKING
CLEARANCE

[(TYP.)

LOADING CASE DESIGN LOADS

AAAAAAAAAAAAAAAAAAAAAAAESS 2000
KKK KK
AAAAAAAAAAAAAAAAAAAAAAL
KKK | 4

TEMP VPA | TPA | LPA
DESCRIPTION (°F) . (k) (k) (k)

=
o

NESC 250B 0.00 13.36 | 30.89 | 73.59
NESC 250C 60.00 5.52 | 19.43 | 38.67
NESC 250D 15.00 12.47 | 21.41 | 52.13
HQ EXTREME ICE 15.00 16.96 | 27.33 | 66.65
NESC 250B w/o OLF 0.00 8.91 |18.16 | 44.60
BROKEN WIRE (INTACT) | 0.00 8.91 |16.40 | 40.00
BROKEN WIRE (BROKEN) | 0.00 8.91 |16.40 | 40.00
CONSTRUCTION 30.00 30.33 | 3.49 | 2.27
MAINTENANCE 60.00 12.84 | 18.16 | 47.44
OBLIQUE WIND 60.00 5.52 | 17.12 | 38.67
UPLIFT -20.00 5.52 | 16.59 | 43.34

O (W |IN[([ooLn | |W|N (-

CLEARANCE IN PLAN
(0°TO 45° LINE ANGLE)

5!_6"

~iN) ] ¢ 50\ e

GENERAL NOTES:

1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE.
STRUCTURES SHALL BE DESIGNED WITH A MATERIAL STRENGTH FACTOR OF 1.0.
2. V, T,AND L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE,
AND LONGITUDINAL AXIS RESPECTIVELY.
W \ 3. TEMPERATURE, RADIAL DESIGN ICE THICKNESS, AND WIND SPEED ARE INDICATED IN THE LOAD TABLE. THESE
k\ VALUES WERE USED TO CALCULATE THE VERTICAL, TRANSVERSE, AND LONGITUDINAL LOADS APPLIED TO THE
STRUCTURE.
S 4. W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE
FACTOR OF 1.6 SHALL BE APPLIED TO THE WIND LOAD. WIND SHALL BE BLOWN ON TWO FACES OF THE LATTICE
TOWER.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
+T-AXIS 6. THETA (©) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION.
7. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
RIGHT A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD
APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C. ANY ONE PHASESANDIGROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE
BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING SUPPORTS SHALL BE THE BROKEN WIRE
(INTACT) LOAD CASE.
8. EACH MEMBER, WHICH IS INCLINED AT AN ANGLE OF LESS THAN 45 DEGREES WITH THE HORIZONTAL SHALL BE
OF SUFFICIENT SECTION TO WITHSTAND, INDEPENDENT OF ALL OTHER LOADS, A CONCENTRATED LOAD OF 350
POUNDS APPLIED NORMAL TO THE MEMBER ON ITS WEAKEST AXIS AT ANY POINT ALONG ITS LENGTH.
CONCENTRATED LOAD SHALL BE MULTIPLIED BY AN OVERLOAD FACTOR OF 2.0.
9. LATTICE MEMBER ORIENTATION SHALL MINIMIZE SNOW ACCUMULATION ON THE STRUCTURE.
10. ELECTRICAL CLEARANCES MUST BE CHECKED TO THE SURFACE OF THE NEAREST MEMBER.
L SB L Vsp 11. THE MAXIMUM SHIELDING ANGLE AT THE STRUCTURE SHALL BE 25 DEGREES.
SB ‘ SB ‘ 12. ALL CLEARANCE CHECKS TO CONDUCTOR MUST BE CHECKED TO CLEARANCE ENVELOPE PROVIDED IN DETAIL 1
13. SNUB ANGLES SHALL BE LIMITED TO A{15 DEGREE DEFLECTIONJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL
— °__, c SNUB.
‘\ SA ‘\L SA 14. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR HELICOPTER AND CRANE
v vV SA ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED TO WITHSTAND AT LEAST TWICE
L_ VpB SA SA L. VpB THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND
PB— Tpg—' USED FOR MAINTENANCE OR LIVE LINE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR
TpA LOADS UNDER THE MAINTENANCE LOAD CASE.
L 16. CROSSARMS, AND GROUND WIRE PEAKS SHALL BE DESIGNED WITH FALL ARREST ATTACHMENT POINTS. FALL
PA ARREST ATTACHMENT POINTS SHALL SUPPORT A LOAD OF@@POUNDS AND BE APPLIED IN CONJUNCTION
WITH THE MAINTENANCE LOAD CASE. AT EACH FALL ARREST ATTACHMENT POINT, A GUSSET PLATE OR VANG
WITH A 1-INCH DIAMETER HOLE SHALL BE PROVIDED.

17. CROSSARMS AND HORIZONTAL MEMBERS ADJACENT TO PHASES SHALL BE DESIGNED TO SUPPORT A LADDER
[ 7 LOAD OF 1,200 POUNDS. LADDER LOAD SHALL BE APPLIED AS TWO POINT LOADS OF 600 POUNDS SPACED AT 15
| INCHES. LOAD SHALL BE APPLIED IN CONJUNCTION WITH THE MAINTENANCE LOAD CASE.
| 18. CLIMBING AND WORKING CLEARANCES MUST BE PROVIDED AS INDICATED IN THE ELEVATION VIEW.

! 19. STRUCTURE SHALL BE DESIGNED TO WITHSTAND UNEVEN LEG EXTENSION DIFFERENTIAL ASSUMING VERTICAL
i TO HORIZONTAL GROUND SLOPE RATIO OF (1:2).

| 20.STRUCTURES SHALL ALSO BE DESIGNED WITH UPLIFT LOADING. UPLIFT SHALL BE CONSIDERED UNDER LOAD
|

|

|

|

|

|

|

|

|

o
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(SAG FOR 1100' SPAN @ 130°F)

STRUCTURE HEIGHT RANGE (70'-130'")

(MIN.)

12"

CASE 1, LOAD CASE 2, & LOAD CASE(11)FOR LOAD CASE 1 REPLACE Vg & Vgg WITH -0.2 KIPS AND Vpp & Vg WITH
1 KIPS. FOR LOAD CASE 2 REPLACE Vg & Vg WITH -0.1 KIPS AND Vp, & Vg WITH -1.6 KIPS. FOR LOAD CASE 13
C REPLACE Vg, & Vsg WITH -0.2 KIPS AND Vpp & Vg WITH -2.3 KIPS.
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| LOADING TREE 32—SCHLT-LSG—-045 APPROVED
NOTES: LOAD & DESIGN DRAWING

| | 1. 5-5" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING CLEARANCE. PRELIMINARY - NOT MISC. REVISONS —Js/as - 5 /1715
2. 10-9" CLEARANCE MUST BE CONSIDERED FROM TOWER BODY AND ARMS. FOR CONSTRUCTION MISC. REVISONS - 5/8/15

RELEASED FOR RFP BID 5/1/15 FILE: LST—13—001.DWG DRAWING NO.

‘ 320kV DC LIGHT STRAIN 0°—45° TAB

‘ 50' (MAX)
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DETAIL 1\ DETAIL 8\
FALL ARREST ATTACHMENT 2/ FALL ARREST ATTACHMENT 2/
POINTS (TYPICAL FOR ALL POINTS (TYPICAL FOR ALL OHSW
CONDUCTOR CROSSARMS FRONT CROSSARMS FRONT AND BACK,

AND BACK, INCLUDING BOX ARMS.) INCLUDING BOX ARMS.)

NOTES:

1. HOLE DIAMETERS AND VANG DIMENSIONS TO BE DETERMINED DURING DETAIL DESIGN THROUGH

COORDINATION WITH TOWER VENDOR AND HARDWARE MANUFACTURER.

. STEP BOLTS SHALL BE INSTALLED ON ALTERNATE FLANGES OF ONE LEG. SPACING SHALL NOT EXCEED 16
INCHES. STEP BOLTS SHALL BE PROVIDED FROM TOWER BASE TO TOP OF TOWER.

. BOX ARMS SHALL HAVE PLATE ATTACHMENT HOLE AT EACH CORNER AND AT MIDPOINT.

B

DRAWN

CONTRACT
SERVICES

THE NORTHERN PASS KAK

] ] ] V ENGINEER

DESCRIPTION ENG/PE# AKO

320kV DC LIGHT STRAIN 0°—45° TAB

32—SCHLT-LSG—-045 APPROVED

LOAD & DESIGN DRAWING
PRELIMINARY - NOT 5/1/15
FOR CONSTRUCTION CELEASED FoR ne B s — T

EPN /DESCRIPTION CON'I:/PE# DATE IMAGE: LST _ 1 3 _ O O 2



NU VER: 08/2012

STRUCTURE NAME: 32-SCVSP-LTW-002
320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

11'-0"

26'-0"

20-0"

W
i WIND SPAN (FT): 550
o " WEIGHT SPAN (FT): 850
N %) LINE ANGLE: O - 2 DEGREES
1'-6" MIN x
0° REF. _ o
% - LOADING CASE DESIGN LOADS
45° Ve
€ ARM TEMP | ICE | WIND | VS TS LS VP TP LP W
GROUNDING NUT ) i AR NO. DESCRIPTION CA | ) [meh) | k| | W | | W | 0| s | O «
45 © v
“SECTION m Tevax - ——f 1 |NESC 2508 0.00 | 050 | 39.53 | 1.45 | 1.03 | 0.00 | 13.54 | 5.30 | 0.00 | 10.00 | 90.00 | 1.50
V 10° MIN 8 2 |NESc 250C 60.00 | 0.00 |100.00| 043 | 0.75 | 0.00 | 5.61 | 598 | 0.00 | 29.00 | 90.00 | 1.00
> 3 |NESC 250D 15.00 | 1.00 | 39.53 | 2.03 | 0.74 | 0.00 | 12.70 | 3.28 | 0.00 | 4.00 | 90.00 | 1.00
4 |HQEXTREME ICE 15.00 | 1.50 | 39.53 | 3.62 | 1.06 | 0.00 | 17.43 | 4.15 | 0.00 | 4.00 | 90.00 | 1.00
DETAIL Q£ £2) NESC 250B w/o OLF
ST AT ACTIENT (T PLACE) e s 5 0.00 | 050 | 3953 | 096 | 048 | 0.00 | 902 | 2.65 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) N 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 096 | 047 | 000 | 902 | 249 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.53 | 096 | 0.37 5.50 9.02 1.51 | 24.00 | 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 358 | 027 | 027 | 2361 | 217 | 227 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 000 | 043 | 010 | 0.00 | 561 | 0.83 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. _ TRANSVERSE 10 |MAINTENANCE 60.00 | 0.00 | 000 | 266 | 021 | 0.00 | 13.01 | 1.66 | 0.00 | 0.00 | 90.00 | 2.00
AXIS (5) 15/16" DIA
HOLES A
CHAMFERED
SHIELDWIRE PLAN VIEW BOTH SIDES 2 /2 MIN
24'-0" (MIN) -3 /— POLE SURFACE
1" MAX 3/4"-10 UNC HEAVY DUTY
" ® N\
Nﬁ,ﬁ d \ - STAINLESS STEEL NUT
WELDED TO STRUCTURE
] - I0000E
LINE ANGLE z (3) 1 916" DIA 9 [I1] ]
/ = HOLES CHAMFERED \_ o N
4 ) e AR N
0° REF. _ _ ~ TRANSVERSE 5/8" P MAX STATIC ARM WITH 2* MAX THD LENGTH 1. GROUNDING NUT: SKETCH B \\\\\\ )
AXIS 45° 1" MAX —! 3/4" B MAX COND ARM 2. STEP RUNG + RECEPTACLE : SKETCH E \
3. GAGES FOR RECEPTACLE: SKETCH L
+T AXIS
DETAIL m DETAIL DETAIL 4. CLIMBING FACILITIES: SKETCH B
320KV ARM ASSEMBLY SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT 5. RECEPTACLE LOCATIONS: SKETCH C 2
TRANSMISSION PLAN VIEW (2 PLACES) V / 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D é
(I RLACES) (B PLACES)) 7. ATTACHMENT PROVISIONS FOR GOUNDING AND 7
SIGNS: SKETCH F
8. LIFTING VANG PROVISIONS: SKETCH J + K v
9. FALL PROTECTION VANGS: SKETCHN +Q Ls S
1/8" DIA HOLE . JACKING NUT LOCATIONS: SKETCH | . \l
ONE SIDE ONLY 1/8" DIA HOLE S
~ ONE SIDE ONLY
4"x1"x1/8" f
STAINLESS STEEL 4"x1"x1/8" f % |
FOR GALVANIZED POLE STAINLESS STEEL -,
OR WEATHERING CHANNEL}-‘J FOR GALVANIZED POLE ©
; FOR WEATHERING POLE OR WEATHERING CHANNEL}-‘J
Y2 — . 134" FOR WEATHERING POLE B -
T 1 3/4" —
c L1 T
~ 1 . - GO-GAGE NO-GO-GAGE j\ P
56 ¥ | ‘ 0.194" DIA HOLE . TWO SECTIONS OF 13/16"0.D.  TWO SECTIONS OF 7/8" O.D. ) te
¢ A J = (#11 DRILL) % ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING P
HOLE -— m CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
(TYP) DETAIL DETAIL 7 BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ ]/ OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
o (1 PLACE) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING. z
(AS REQ'D) \TP
" STEP RUNG RECEPTACLE GAGES N Lp
] - - P
|
|
BACK ROUTE OF .
\ CLIMB (PARTIAL) i
= mr
RECEPTACLE
MAX. \ (TYP) 5 H
o { ‘:_L}
A‘ 180° REF . i [Jﬂﬂ LOADING TREE
‘ i % 3/4" @ ROD
Il N
AMlr— FOR STAINLESS STEEL NOTES:
15" MIN & 34" MAX % COTTER KEY 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
N 3 m 2 (SUPPLIED B /c\ MATERIAL STRENGTH FACTOR OF 1.0.
I ) . T, , .
| V, T, & L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY

W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @HALL BE APPLIED TO THE WIND LOAD.
THETA ( 8 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

POLE FACE (TYP) FULL ROUTE
'_@ OF CLIMB
A RECEPTACLE LOCATIONS

[>

ADDITIONAL STEP RUNG RECEPTACLE
LOCATIONS IN AREAS OF CONDUCTOR ARMS

8/19/2015 2:20 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—01.dwg — 001

= (HAND RECEPTACLE LOCATED THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
" HAND RECEPTACLE o 5' ABOVE FOOT RECEPTACLES) A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
W B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
0 UNSNUBBED SUPPORTS SHALL BE UNLOADED.
x C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
TRANSITION TO BACK ROUTE ! 5 /C\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
OF CLIMB IN ADDITION TO = 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
FULL ROUTE OF CLIMB o NUT FOR 1'@ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 25°
' 2 C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
BOLT-WELDMENT
' 10" SHOWN IN DETAIL 10.
3§g§§§ggg§Esy £ 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR ERANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
DESIGN 60" MIN TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
— SPLICE (SEE NOTE B) ) 11. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
- _J LENGTH 1/2"13 UNC (ﬁm - (6 PLCS) SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
. y ] RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
(SEE NOTE A) 1'-8 STAINLESS STEEL f © ’ ’ ’
FOR MAINTENANCE.
5| g =
| HORIZONTAL L NOTES: N vVEEAL\gEBETé':,UOTLE/ARM q CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
BEAD WELD /—H.: ® A PERMISSIBLE VARIATION % OVER 5/8" HOLE - (6) 12" X 1" MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
4 S FROM THIS 12" DESIGN N} GALY BOLTS 12. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
o [o0]
ol~_J+ DIMENSION SHALL BE © ANGLES.
[l INDICATED IN FINAL DESIGN ﬁ | 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
AND ERECTION DRAWING. L /C\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
STEPRUNG | 3T B. THE 10" AND 1'-8" DETAIL s ) DETAIL 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
RECEPTACLES] = |E - DIMENSIONS MAY BE ATTACHMENT PROVISIONLUG \_~ J LINE & POLE NUMBER ATTACHMENT A TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE,
NE INCREASED TO ACHIEVE (AERIAL BRACKET, LINE NUMBER, (1 PLACE) . TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL POINTS OF THE CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
WARN'NG{ Qe THIS 60" MIN. /\ 1C1> PLACE)ER & GROUNDING) OPERATIONS SHALL BE DESIGNS TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
SIGN 2 “ . 5'-5" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
S - 8 SPLICE DETAILS JACKING NUTLOCATIONS, . 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
L;gfgﬁbﬂagggs&{ 13/4" . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
. | T
g . 1 MAX.
i TOP OF BASE PLATE
AN \ S YOOI Qﬂ
APEX OF 35 THE NORTHERN PASS BLH
A# V-STRING © ENGINEER
V CET
DESCRIPTION ENG/PE
. (3)19/16" (5) 15116" S /PE —
ELEVATION < DIAHOLES DI IOLES 320kV DC LIGHT TANGENT 0-2°
= CHAMFERED CHAMFERED B e
BOTH SIDES BOTH SIDES 32—SCVSP-LTW-002 APPROVED
DETAIL DETAIL
V-STRING CLEARANCE ENVELOPE \ J/ —@SUSPENSION/STRAIN PLATE P RE LI M I N ARY - N OT LOAD & DESIGN DRAWING —
(3 PLACES) (4 PLACES) MISC. REVISIONS 5/21/15
FOR CONSTRUCTION L
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—01.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - O]. - O 01




NU VER: 08/2012

STRUCTURE NAME: 32-SCVSP-MTW-002
320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

110"

26'-0"

20'-0"

8/19/2015 2:21 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—02.dwg — 001

w
i WIND SPAN (FT): 750
o " WEIGHT SPAN (FT): 1200
N 7%) LINE ANGLE: 0 - 2 DEGREES
1'-6" MIN 4
0° REF. - &
% - LOADING CASE DESIGN LOADS ;
45° Ve
€ ARM TEMP | ICE | WIND | VS TS LS VP TP LP w
GROUNDING NUT : AR NO. DESCRIPTION CR | ) [ mph) [ 0 | w0 | | 0 | | 0 | s | ® | K
45° © v
Tevax - — 1 |NESC250B 0.00 | 050 | 39.53 | 2.01 | 1.28 | 0.00 | 18.06 | 6.29 | 0.00 | 10.00 | 90.00 | 1.50
10° MIN 8 2 |NESC250C 60.00 | 0.00 |100.00| 0.59 | 097 | 0.00 | 7.55 | 7.67 | 0.00 | 29.00 | 90.00 | 1.00
> 3 |NESC 250D 15.00 | 1.00 | 39.53 | 2.84 | 091 | 0.00 | 17.22 | 3.81 | 0.00 | 4.00 | 90.00 | 1.00
m 4 |HQEXTREME ICE 15.00 | 1.50 | 39.53 | 5.09 | 1.30 | 0.00 | 23.90 | 4.81 | 0.00 | 4.00 | 90.00 | 1.00
DETAIL DETAIL
ST AT ACTIENT (T PLACE) ST 5 |NESC 250B w/o OLF 0.00 | 050 | 39.53 | 1.34 | 0.58 | 0.00 | 12.04 | 3.04 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) N 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 39.53 | 1.34 | 057 | 0.00 | 12.04 | 2.88 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 1.34 | 0.47 | 550 | 12.04 | 2.01 | 30.00 | 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.82 | 030 | 0.27 | 26,51 | 2.40 | 227 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 000 | 059 | 0.10 | 000 | 755 | 0.83 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. _ TRANSVERSE 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 2.98 | 021 | 000 | 16.89 | 1.66 | 0.00 | 0.00 | 90.00 | 2.00 §
AXIS (5) 15/16" DIA
HOLES A
CHAMFERED
BOTH SIDES 21/2"MIN
SHIE-LVRE TLAN VEr 24'-0" (MIN) 134" a POLE SURFACE
1 MAX 3/4"-10 UNC HEAVY DUTY
" ® N\
N'le_t d \ = STAINLESS STEEL NUT
WELDED TO STRUCTURE
LINE ANGLE z 3) 1 916" DIA o0 ]
: rIOLES CHAMFERED \— 3/4"x 6" 10 UNC STAINLESS
N BOTH SIDES "x 6"
REFERENCES:
STEEL MACHINE BOLT REFERENCES: w \\\\
O — — - TRA"S(\I/gRSi 5/8" B MAX STATIC ARM WITH 2" MAX THD LENGTH 12 gTOEUPNgl'JNN%'\iU;:ECS:EEggLBE SKETCH E \\\}\\\ 0
1" MAX — 3/4" P MAX COND ARM : :
/ T 3. GAGES FOR RECEPTACLE: SKETCH L \\\\
i1 A DETAL 5 RECEPTAGLE LOCATIONS: SKETCH C STAXS
320kV ARM ASSEMBLY : :
TRANSMISSION PLAN VIEW 2 PLAGES) V SUSPENSION/STRAIN PLATE /O\REMOVABLE GROUNDING BOLT 6. ADDITIONAL RECEPTACLE LOGATION: SKETCH D 0
(! PLACES) 3 PLACES) 7. ATTACHMENT PROVISIONS FOR GOUNDING AND =
SIGNS: SKETCH F 3
8. LIFTING VANG PROVISIONS: SKETCH J + K
9. FALL PROTECTION VANGS: SKETCH N +Q
1/8" DIA HOLE JACKING NUT LOCATIONS: SKETCH | Ls
ONE SIDE ONLY 1/8" DIA HOLE T \l
~ ONE SIDE ONLY S N L
4"x1"x1/8" VA s
STAINLESS STEEL 4"x1"x1/8" YA % — X
FOR GALVANIZED POLE STAINLESS STEEL - . VS
OR WEATHERING CHANNEL;}-‘J FOR GALVANIZED POLE ©
; FOR WEATHERING POLE OR WEATHERING CHANNEL}-.J
Y2 — . 134" FOR WEATHERING POLE B -
c — R
~ L . T GO-GAGE NO-GO-GAGE T
56 ¥ | ‘ 0.194" DIA HOLE . TWO SECTIONS OF 13/16"0.D.  TWO SECTIONS OF 7/8" O.D. NP
&\ 1 == (#11 DRILL) % ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING J e
CHOLE M= m CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR P
DETAIL DETAIL 7 BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
(1 PLACE) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING.
(AS REQ'D) 7
STEP RUNG RECEPTACLE GAGES \E P
Vp ©
BACK ROUTE OF .
CLIMB (PARTIAL) A=
RECEPTACLE
(TYP) 5 H
! Biu
o M=t
180° REF. ~1 F‘1MN LOADING TREE
H o 3/4" @ ROD ——
H z\'.
15" MIN & 34" MAX I o COTTER KEY 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
MEASURED ALONG A [ — (SUPPLIED BY Q /:\ MATERIAL STRENGTH FACTOR OF 1.0.
POLE FACE (TYP) FULL ROUTE 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
OF CLIMB RECEPTACLE & STEP RUNG 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF .0 SHALL BE APPLIED TO THE WIND LOAD.
ADDITIONAL STEP RUNG RECEPTACLE (STEP RUNG SUPPLIED BY OTHERS)
RECEPTACLE LOCATIONS LOCATIONS IN AREAS OF CONDUCTOR ARMS 4. THETA(6)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
|:E (HAND RECEPTACLE LOCATED 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
f HAND RECEPTACLE 5 5' ABOVE FOOT RECEPTACLES) 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
\Jl’/_ m| A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
" B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
; 4 UNSNUBBED SUPPORTS SHALL BE UNLOADED.
| P C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
TRANSITION TO BACK ROUTE S /c\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
OF CLIMB IN ADDITION TO o . 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
FULL ROUTE OF CLIMB. ® NUT FOR 1"@ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEQ5°,
BOLT-WELDMENT 10" /:\ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
DESIGNED FOR 1 SHOWN IN DETAIL 10.
JACKING FORCES DESIGN 50" MIN 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR(CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
— SPLICE TSEE NOTE B) TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
) _J LENGTH _ A (6 PLCS) 11. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
see :\lonE A . 1/2"-13 UNC ( Q \. / SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
( ) 17| STAINLESS STEEL gl |© RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
HOR'ZONTAL/_LE W S EERMISSIBLE VARIATION % OVER 5/8" HOLE - o CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
i BEADWELD =" Wl | P M THIS 12" DESIGN T O MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
s @ DIMENSION SHALL BE © 12. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
I INDICATED IN FINAL DESIGN % = ANGLES.
AND ERECTION DRAWING. <LV 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STEP RUNG [ - ] B. THE 10" AND 1'-8" DETAIL s DETAIL /:\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPTACLES{ @ § DIMENSIONS MAY BE ATTACHMENT PROVISION LUG ' LINE & POLE NUMBER ATTACHMENT 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
s 9 INCREASED TO ACHIEVE (AERIAL BRACKET, LINE NUMBER, (1 PLACE)
WARNING z g THIS 60" MIN. PQ MBER & GROUNDING)
SIGN = (11 PLACES)
L - s SPLICE DETAILS JACKING NUT LOCATIONS . 5-5" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
LINE NUMBERS & 21/2" 13/4" . 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
POLE NUMBERS | | VIN T . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
> : 1 MAX.
TOP OF BASE PLATE

Ewn
N N = = (@) [
7> = <C
APEX OF </ ' g; THE NORTHERN PASS BLH
V-STRING = = © ] ] ] ENGINEER
> " A DESCRIPTION ENG/PE# CET
. (3)19/16" (5) 15/16 ST
= |Z DIA HOLES DIAHOLES 45° | 0
ELEVATION S CHAMPERED CHAMFERED 320kV DC MEDIUM TANGENT 0-2 TAB
BOTH SIDES BOTH SIDES 32—SCVSP—MTW-002 APPROVED
DETAIL DETAIL ( : )
V-STRING CLEARANCE ENVELOPE \ J SUSPENSION/STRAIN PLATE P RE LI M I N ARY - N OT LOAD & DESIGN DRAWING —
(3 PLACES) (4 PLACES) MISC. REVISIONS 5/21/15

5/1/15
F O R C O N ST R U CTI O N REL':Z”AS;:I:Z IEE\QSII:::SBID 2;?;11 : FILE: TSP—02.DWG DRAWING NO.

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: T SP _ O 2 _ O O].
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WIRE ATTACHMENT
PLATE & GROUNDING
NUT 2' BELOW PLATES

60° STEP
@J RUNG
3 VARIES

60°

0° REF.

SECTION
—

/A
N\

LINE ANGLE

0° REF. 3 )
"%

TRANSVERSE

270° REF.

MIN

—

SHIELDWIRE PLAN VIEW

LINE ANGLE

0° REF.
&

TRANSVERSE

AXIS

&

DETAIL

5/8" MAX PLATE
THICKNESS

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

. 11/2" MAX
3 RADIUS

L ———
VANG DETAIL
(1 PLACE)

6"

2
N\

(1 PLACE)

TRANSMISSION PLAN VIEW

~AXIS

ADDITION

8

==
=

STEP RUNG
RECEPTACLES

APPROX MAX

WARNING{
SIGN

10" 20" 13"

LINE NUMBERS &
POLE NUMBERS

9.0"

TRANSITION TO BACK
ROUTE OF CLIMB IN

ROUTE OF CLIMB.

€ HOLE
(TYP)

©

N

N

=

©

N
l_
T

L3
T
L
[h'4
o
l_
O

_ )

51 E

o »

N

\/\lr'\/‘
I
HAND RECEPTACLE —__ S
m Te}

TO FULL

TOP OF BASE PLATE

\\\/
&
N/
N
¥
N
N
5
Y

ELEVATION

AERIAL MARKER & SHIELDWIRE

DETAIL < E >
ATTACHMENT

2'-0" MIN
LEVEL

15° MAX
10° MIN

DETAIL

(2 PLACES)
2 1/2" MIN
2 15/16" e
DIA HOLES 1" MAX
CHAMFERED | | .
BOTH SIDES  ——J—¢) AR
 conicee
STATIC WIRE
3/4" R MAX i
conowiRe T
Ao
=
DETAIL 5\
DEADEND VANG
/N (6 PLACES) "
4x1"x1/8" VA

STAINLESS STEEL
FOR GALVANIZED POLE
OR WEATHERING CHANNEL j\E‘J
FOR WEATHERING POLE
13/4"

o
L

LT ——————————————
STEP RUNG RECEPTACLE \ J
(ACCEPT GO-GAGE REJECT NO-GO-GAG

(AS REQD)

]

5.0"

=

1'-6" MIN
- —

I B B B B |

|
i
3
|

ADDITIONAL STEP RUNG RECEPTACLE
LOCATIONS IN AREAS OF CONDUCTOR ARMS

1/2"-13 UNC
STAINLESS STEEL
HEAVY HEX NUT
WELDED TO POLE/ARM
OVER 5/8" HOLE

\Vi

ATTACHMENT PROVISION LUG
(AERIAL BRACKET, LINE NUMBER

/o\ POLE NUMBER & GROUNDING)
(11 PLACES)

320kV JUMPER ARM ASSEMBLY

121"

POLE SURFACE

<

3/4"-10 UNC HEAVY DUTY
STAINLESS STEEL NUT
WELDED TO STRUCTURE

100000 ]
\— 3/4"x 6" 10 UNC STAINLESS

STEEL MACHINE BOLT
WITH 2" MAX THD LENGTH

DETAIL
/\REMOVABLE GROUNDING BOL
(3 PLACES)

Il

STRUCTURE NAME: 32-SCVSP-LDW-045

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550

WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825

LINE ANGLE: O - 45 DEGREES

LOADING CASE DESIGN LOADS
TEMP | ICE | WIND | VSA TSA LSA VSB TSB LSB VPA | TPA LPA VPB TPB LPB W
NO. DESCRIPTION CO | [ men | 0 | W ] w0 w0 W] | k| k| ] w0 | s | ® K
1 |NESC250B 0.00 | 050 | 3953 | 1.41 | 437 | 962 | 1.41 | 437 | -9.62 | 13.36 | 30.89 | 73.59 | 13.36 | 30.89 | -73.59 | 10.00 | 90.00 | 1.50
2 |NESC250C 60.00 | 0.00 |100.00| 0.42 | 232 | 451 | 042 | 232 | -451 | 552 | 19.43 | 3867 | 552 | 19.43 | -38.67 | 29.00 | 90.00 | 1.00 E
3 |NESC 250D 15.00 | 1.00 | 39.53 | 197 | 3.53 | 801 | 1.97 | 353 | -8.01 | 12.47 | 21.41 | 52.13 | 12.47 | 21.41 | -52.13 | 4.00 | 90.00 | 1.00
4 |HQEXTREME ICE 15.00 | 1.50 | 39.53 | 351 | 525 | 12.04 | 3.51 | 525 |-12.04| 16.96 | 27.33 | 66.65 | 16.96 | 27.33 | -66.65 | 4.00 | 90.00 | 1.00
5 |NESC250B w/o OLF 0.00 | 050 | 3953 | 094 | 251 | 583 | 094 | 251 | -5.83 | 891 | 18.16 | 44.60 | 8.91 | 18.16 | -44.60 | 4.00 | 90.00 | 1.00
6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 094 | 2.38 | 550 | 0.94 | 238 | -550 | 891 | 16.40 | 40.00 | 8.91 | 16.40 | -40.00 | 4.00 | 90.00 | 1.00
7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 094 | 238 | 550 | 0.94 | 0.28 | 0.00 | 891 | 16.40 | 40.00 | 891 | 1.09 | 0.00 | 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 2997 | 412 | 152 | 027 | 198 | 2.08 | -523 | 30.33 | 12.71 | 2.27 | 9.63 | 17.56 | -44.25| 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 000 | 042 | 113 | 296 | 042 | 113 | -296 | 552 | 9.08 | 23.72 | 552 | 9.08 |-23.72| 0.00 | 90.00 | 1.00
10 | MAINTENANCE 60.00 | 0.00 | 000 | 264 | 226 | 592 | 264 | 2.26 | -592 | 12.84 | 18.16 | 47.44 | 12.84 | 18.16 | -47.44 | 0.00 | 90.00 | 2.00 E
11 |UPLIFT 20.00 | 0.00 | 000 | 042 | 170 | 443 | 042 | 1.70 | -4.43 | 552 | 1659 | 4334 | 552 | 16.59 |-43.34 | 0.00 | 90.00 | 1.00 §

(5) 15/16" DIA
HOLES CHAMFERED
TOP OF HOLE TO BE

BOTH SIDES
LOCATED BELOW _\
BOTTOM OF END PLATE g4 ®

MIN —
2\ i

g

®
=)
®

< 7| ™
I
5 H
A JBL 13/4"
1 3/4" MAX
RADIUS 3/4" . MAX. 21/2"
(1)1 9/16" DIA MIN
HOLE CHAMFERED
BOTH SIDES
DETAIL [ +\
JUMPER ATTACHMENT
(2 PLACES) \y
4"x1"x1/8" A

STAINLESS STEEL

FOR GALVANIZED POLE

OR WEATHERING CHANNEL j;‘J
FOR WEATHERING POLE

12— oy 1 3/4"
\
%5 ‘ 0.194" DIA HOL
i | (#11 DRILL)

DETAIL
WARNING SIGN ATTACHMENT

(1 PLACE)
1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY S
_ IS
N _ BACK ROUTE OF
x CLIMB (PARTIAL)
©
RECEPTACLE
i (TYP)

GO-GAGE

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR

NO-GO-GAGE

OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE GAGES

3/4" @ ROD

FOR STAINLESS STEEL
COTTER KEY
(SUPPLIED BY

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

(6 PLCS)

1-11 1/2"

(6) 1/2" X 1"
jnt[/ GALV BOLTS

LINE & POLE NUMBER ATTACHMENT
(1 PLACE)

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP)

FULL ROUTE
OF CLIMB

(HAND RECEPTACLE LOCATED
5' ABOVE FOOT RECEPTACLES)

NUT FOR 1"@
BOLT-WELDMENT

DESIGNED FOR 10"
C

JACKING FORCES ™ "17¥ DESIGN

| | EspLce | 60"MIN

/:\ 1.

REFERENCES:
GOUNDING NUT: SKETCH B

STEP RUNG + RECEPTACLE : SKETCH E

GAGES FOR RECEPTACLE: SKETCH L

CLIMBING FACILITIES: SKETCH B

RECEPTACLE LOCATIONS: SKETCH C
ADDITIONAL RECEPTACLE LOCATION: SKETCH D
ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F

LIFTING VANG PROVISIONS: SKETCH J + K

FALL PROTECTION VANGS: SKETCH N + Q
JACKING NUT LOCATIONS: SKETCH |

+T AXIS

Nookrwnh =

S©0®

LOADING TREE

NOTES:

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
MATERIAL STRENGTH FACTOR OF 1.0.

2. V,T,&LARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @}HALL BE APPLIED TO THE WIND LOAD.
4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.
7. SNUB ANGLES SHALL BE LIMITED TO A{{5 DEGREE DEFLECTION JINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE@25°

9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
SHOWN IN DETAIL 12.

LENGTH |(SEE NOTE B) 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
19" £ TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
(SEE NOTE A) 18" 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
] ! SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
HORIZONTAL - W NOTES: 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
BEAD WELD JE ® A PERMISSIBLE VARIATION SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
o 5 FROM THIS 12" DESIGN RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
ol~_J+ DIMENSION SHALL BE REACHED FOR MAINTENANCE.
INDICATED IN FINAL DESIGN CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
AND ERECTION DRAWING. MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
B. THE 10" AND 1'-8" 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
DIMENSIONS MAY BE ANGLES.
INCREASED TO ACHIEVE 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
THIS 60" MIN. /c\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
SPLICE DETAILS JACKING NUT LOGATIONS 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN
A 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE,

DETAIL
I"STRING CLEARANCE ENVELOPE
(2 PLACES)

: 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.

. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.

C

DRAWN

THE NORTHERN PASS BLH

ENGINEER
CET
CHECKED

320kV DC LIGHT DEADEND 0-45° TAB
32—SCVSP—LDW—-045

CONTRACT
SERVICES

DESCRIPTION

ENG/PE#

PRELIMINARY - NOT
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LOAD & DESIGN DRAWING
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STRUCTURE NAME: 32-SCVSP-HDW-090

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550

WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825

LINE ANGLE: 45 - 90 DEGREES

WIRE ATTACHMENT
PLATE & GROUNDING
NUT 2' BELOW PLATES

5/8" MAX PLATE
THICKNESS

LOADING CASE DESIGN LOADS

TEMP VPA TPA LPA
DESCRIPTION (°F) (k) (k) (k)

z
©

60° STEP
@J RUNG
1 1/4" DIA HOLES

1/16" CHAMFER

0° REF.

NESC 2508 0.00 13.36 | 54.76 | 67.99

1
w S BOTH SIDES (TYP)
D VARIES m 2 |NESC 250C 60.00 5.52 | 31.98 | 35.73
o 12" MAX 3 |NESC 250D 15.00 12.47 | 38.32 | 48.17
60 N 3" RADIUS 4 |HQEXTREME ICE 15.00 16.96 | 48.95 | 61.57
SECTION m — —— MIN 5 |NESC250B w/o OLF 0.00 891 | 32.63 | 41.21
U/ % 6 |BROKEN WIRE (INTACT) | 0.00 891 | 29.38 | 36.96
11 DETAIL [ 2\ 7 | BROKEN WIRE (BROKEN) 0.00 891 | 29.38 | 36.96
: "VANG DETAIL
o (1 PLACE) V 8 | CONSTRUCTION 30.00 30.33 | 11.55 | 2.10
9 |DEFLECTION 60.00 552 | 16.77 | 21.92
LINE ANGLE MAINTENANCE 60.00 12.84 | 33.55 | 43.83
UPLIFT -20.00 5.52 | 30.65 | 40.04
0° REF. \, ~ TRANSVERSE
—U - AXTS
/ (5) 15/16" DIA
HOLES CHAMFERED
TOP OF HOLE TO BE BOTH SIDES —\
SHIELDWIRE PLAN VIEW LOCATED BELOW
20" MIN BOTTOM OF END PLATE o A ® ®
LEVEL MIN - = :
+ L - ° -
~ A ™
HINE ANGLE . Tle REFERENCES: W \\\\\\
: | : AN
15° MAX A 1 3/4" 1. GOUNDING NUT: SKETCH B NN
\\
DETAIL 10° MIN 1 3/4" MAX 2. STEP RUNG + RECEPTACLE : SKETCH E \
AERIAL MARKER & SHIELDWIRE & RADIUS 3/4" R MAX. 21/2" 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
N , ATTACHMENT LA (1) 1 9/16" DIA MIN 4. CLIMBING FACILITIES: SKETCH B
(1 PLACE) T HOLE CHAMFERED 5. RECEPTACLE LOCATIONS: SKETCH C
0° REF. TRANSVERSE BOTH SIDES 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
& = ' TAXIS 7. ATTACHMENT PROVISIONS FOR GOUNDING AND
DETAIL o' o1 DETAIL ’ 4 \ SIGNS: SKETCH F
/ 320kV JUMPER ARM ASSEMBLY SUMPER ATTACHNENT 8. LIFTING VANG PROVISIONS: SKETCH J + K
(2 PLACES) (2 PLACES) V 9. FALL PROTECTION VANGS: SKETCH N +Q
JACKING NUT LOCATIONS: SKETCH |
TRANSMISSION PLAN VIEW
2 1/2" MIN e POLE SURFACE
(2) 15/16" "ﬂ‘— 1.3/4" 3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" f
DIA HOLES 1" MAX STAINLESS STEEL NUT STAINLESS STEEL
CHAMFERED WELDED TO STRUCTURE FOR GALVANIZED POLE
BOTH SIDES — (1) 19/16" OR WEATHERING CHANNEL j;‘J
—~® DIA HOLES I00N0L FOR WEATHERING POLE
5/8" B MAX | CHAMFERED \_ i 13
STATIC WIRE x) BOTH SIDES 3/4"x 6" 10 UNC STAINLESS —
3/4" R MAX - STEEL MACHINE BOLT ‘
COND WIRE — » WITH 2" MAX THD LENGTH 0 ‘ 0.194" DIA HOLE
& g | | (#11 DRILL)
-E
¢ HOLE DETAIL [ 5\ DETAIL DETAIL
TYP) A ‘DEADEND VANG \ / A REMOVABLE GROUNDING BOL WARNING SIGN ATTACHMENT
(6 PLACES) (3 PLACES) (1 PLACE)
170" |
:
S 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY S
_ N
3 _ BACK ROUTE OF
A"%1"%1/8" YA R CLIMB (PARTIAL)
STAINLESS STEEL o LOADING TREE
FOR GALVANIZED POLE RECEPTACLE -
OR WEATHERING CHANNEL ﬁ E— (TYP)
FOR WEATHERING POLE " 0° REF. 180° REF.
g e GO-GAGE NO-GO-GAGE NOTES:
i TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
? 5 ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX /(\ MATERIAL STRENGTH FACTOR OF 1.0.
g CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
DETAIL m BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.,0 BHALL BE APPLIED TO THE WIND LOAD.
SErRNGREcEE o OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR FULL ROUTE 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
(ACCEPT GO-GAGE REJECT NO-GO-GAG \_/ WELDING OR BRAZING. WELDING OR BRAZING. OF CLIMB 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
(AS REQD) 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
STEP RUNG RECEPTACLE GAGES A RECEPTACLE LOCATIONS A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
| NS PP e C OCAED B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
5(. ABOVE FOOT RECEPTACLES) UNSNUBBED SUPPORTS SHALL BE UNLOADED.
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
/C\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
= NUT FOR 1"@ D. AHEAD OR BACK CONDUCTORS AN QUND
. 135 BOLT-WELDMENT 10" 7. SNUB ANGLES SHALL BE LIMITED TO A(15° DEGREE DEFLECTION JINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
S 1w DESIGNED FOR e /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEQ5®.
QNT JACKING FORCES I 1"} pEsiGN C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
] i | | EspLce | 60"MIN SHOWN IN DETAIL 12.
= . LENGTH |(SEENOTEB) 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
HAND RECEPTACLE 5 9 A LT 12" T TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
N o i (SEE NOTE A) 1'-8" 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
iR STIONTOBAC » 5 H §f - SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
;’gﬁﬁE'gF ZI]M:IAN K o M H]j?’ ! 3/4" @ ROD HORIZONTAL /] L NOTES: 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
ADDITION TO FULL T 16" MIN BEAD WELD ] @ A PERMISSIBLE VARIATION SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
ROUTE OF CLIMB Al e — FOR STAINLESS STEEL o 2 FROM THIS 12" DESIGN RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
, | o COTTER KEY ol—_J+ DIMENSION SHALL BE REACHED FOR MAINTENANCE.
P Al - —2 (SUPPLIED BY INDICATED IN FINAL DESIGN CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
0 % RECEPTACLE & STEP RUNG BATNHDE'?;,,E/S;:S?‘, gﬁAW'NG- MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
T _ . -
N e —————————————————————
. AL - 1 (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE 13. XQZEE/;ND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
7 INCREASED TO ACHIEVE '
THIS 60" MIN. 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STEPRUNG | i ADDITIONAL STEP RUNG RECEPTACLE /c\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPTACLES] + |2 - LOCATIONS IN AREAS OF CONDUCTOR ARMS SPLICE DETAILS JACKING NUT LOCATIONS 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH QF UNTHREADED ROD WITH NOT MORE THAN
o5
WARNING { M E
SIGN 5 .
< 9 . 109" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
LINE NUMBERS & t . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
POLE NUMBERS |
o
> 4 ( » ] (6 PLCS)
1/2"-13 UNC Q
A TOP OF BASE PLATE STAINLESS STEEL E( O - =
HEAVY HEX NUT 5 Iu
N = @@= DRAWN
AV ANANANANA . AN > WELDED TO POLE/ARM = e
R T R OVER 5/8" HOLE = (6) 112" X 1" zx THE NORTHERN PASS BLH
= 4| lo jm[/ GALV BOLTS on m—
— DESCR'IPTION ENG)PE ' CET
<> #
DETAIL CHECKED
I-STRING CLEARANCE ENVELOPE 320kV DC HEAVY DEADEND 45-90° TAB
ELEVATION ATTACHMENT PROVISION LUG LINE & POLE NUMBER ATTACHMENT (2 PLACES)
—_— A (AERIAL BRACKET, LINE NUMBER (1 PLACE) 32—SCVSP—-HDW-090 APPROVED
POLE NUMBER & GROUNDING) LOAD & DESIGCN DRAWING
AN PRELIMINARY - NOT
MISC. REVISIONS 5/21/15
FOR CONSTRUCTION i
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—04.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP—04—-001




NU VER: 08/2012

STRUCTURE NAME: 30-SCHSP-LTW-002

2 1/2" MIN. 345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
STEP 5/6" PL MAX 13/4" MIN. OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (55004 @ NESC HEAVY)
90° RUNG 90° T MAX. WIND SPAN (FT): 800

STATICWIRE

WEIGHT SPAN (FT): 800
LINE ANGLE: O -2 DEGREES

3/4" PL MAX

0° REF. 5/8" MAX PLATE

8/19/2015 2:23 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—05.dwg — 001

| - | - THICKNESS COND. WIRE \
45° \/ 45°\/ \/ *
11/4" DIA HOLES LOADING CASE DESIGN LOADS
ROUNDING NUTS 1/16" CHAMFER TEMP VP TP LP
BOTH SIDES (TYP . .
. (TYP) NO DESCRIPTION CF) (K) (K) x)
SECTION m E 1 1/2" MAX 1 |NESC 250B 0.00 849 | 4.78 | 0.00
- \ / o 3 RADIUS (2) 15/16" DIA. (1) 1 9/16 " DIA. HOLE 2 |NESC 250C 60.00 331 | 594 | 0.00
N~
N MIN gg#ESSICDHEASMFERED gﬁ'DAE'\éFERED BOTH 3 |NESC 250D 15.00 8.65 | 2.97 | 0.00
m 4 |NU EXTREME ICE 15.00 10.51 | 3.43 | 0.00
N L. Z =0 5 |NESC 2508 w/o OLF 0.00 566 | 221 | 0.00
T VANG DETAIL \ / DEADEND VANG
o\ (2 PLACES) (4 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 566 | 2.13 | 0.00
LINE ANGLE © \. J 7 |BROKEN WIRE (BROKEN) | 0.00 5.66 | 1.57 | 13.68
A - 8 | CONSTRUCTION 30.00 13.60 | 1.52 | 1.21
/@ 9 |DEFLECTION 60.00 331 | 047 | 0.00
0° REF. TRANSVERSE ® 10 |MAINTENANCE 60.00 8.43 | 093 | 0.00
- B B B B AXIS
— - —~S——®
| 52l_0u
SHIELDWIRE PLAN VIEW oy
. N
¢}
— N
LINE ANGLE T AXIS
345KV ARM ASSEMBLY REFERENLES:
0° REF.| _ o~ _ _ _ ) _ __| TRANSVERSE 2$$A/*CLH'\,<'A/EF,{\EER & SHIELDWIRE (1 PLACE) V 1. GOUNDING NUT: SKETCH B <
. ' AXIS (2 PLACES) 2. STEP RUNG + RECEPTACLE : SKETCHE +
3. GAGES FOR RECEPTACLE: SKETCH L
4. CLIMBING FACILITIES: SKETCH B
5. RECEPTACLE LOCATIONS: SKETCH C
TRANSMISSION PLAN VIEW 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
(5) 15/16" DIA 7. ATTACHMENT PROVISIONS FOR GOUNDING AND I e
HOLES SIGNS: SKETCH F \Ts \Ts
CHAMEERED 8. LIFTING VANG PROVISIONS: SKETCH J + K s Lg
BOTH SIDES 2 1/2" MIN 9. FALL PROTECTION VANGS: SKETCH N +Q Vg Vs
1 POLE SURFACE . JACKING NUT LOCATIONS: SKETCH |
1" MAX 4 3/4"-10 UNC HEAVY DUTY YA I— l— I
" % 4"x1"x1/8" T T T
= NfIN_' | N » STAINLESS STEEL NUT STAINLESS STEEL j\t P ‘\ P \\ P
t L A € VANG _ @ WELDED TO STRUCTURE FOR GALVANIZED POLE Vp P Vp P Ve P
N OR WEATHERING CHANNEL;/MJ
f. R A; z (3) 1 9/16" DIA 0000 FOR WEATHERING POLE
==L = = HOLES CHAMFERED \_ 2 — 134
| 13'-0" | 13'-Q" : 13'-0" | ﬁ < BOTH SIDES 3/4"x 6" 10 UNC STAINLESS ] '
| | | A STEEL MACHINE BOLT
——— T }———— — — {i‘, ———————— ¢ HOLE 5/8" R MAX STATIC ARM WITH 2" MAX THD LENGTH L ‘ 0.194" DIA HOLE
. 1 Iz T — 1" MAX —] 3/4" P MAX COND ARM i (#11 DRILL)
iy = 0 ={r DETAIL DETAIL DETAIL
Il 38 B 5 SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT
‘ - £ | = (3 PLACES) (6 PLACES) (2 PLACES)
| -3 é
2
%
I mp_ 2
| | TRANSITION TO BACK ROUTE
OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB. 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
~ ONE SIDE ONLY
LOADING TREE
e — BACK ROUTE OF —
= CLIMB (PARTIAL)
© RECEPTACLE
A"%1"%1/8" YA (TYP) NOTES:
STAINLESS STEEL — 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
FOR GALVANIZED POLE - . /C\ MATERIAL STRENGTH FACTOR OF 1.0.
| | SEE NOTE 14 OR WEATHERING CHANNEL‘/%J GO.GAGE NO-GO-GAGE 180° REF. 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
- FOR WEATHERING POLE eV " s er AT . 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF 4.0 BHALL BE APPLIED TO THE WIND
% / 2 ) ROUND MEGHANICALTUBING  ROUND MECHANICAL TUBING LOAD.
% < - 4. THETA (©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
= SEE NOTE 16 E/ = = CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR 15" MIN & 34" MAX 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K
T T . .
‘ ‘ & 5 . BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS MEASURED ALONG _
y O o G SUFFIC o o G SUFFIC o 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
- ol ) ¥ WFEIBIE,L'('\; ORUBFRF/')\Z'E\(';T FOR ngﬁ\l'g ORUBFRF ,L\leENgT FOR POLE FACE (TYP) FULL ROUTE A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
2 u < DETAIL m ' : OF CLIMB B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
A g %’ 5| © e ————————— CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS
5 E (S/ICECPEF;,LTJ%GO?GE/SEETR/ECJEECT NO-GO-G AGE)\J — — — — (HAND RECEPTACLES LOCATED C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
2| I (AS REQD) 5' ABOVE FOOT RECEPTACLES) SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
b % A 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
T 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.
26-0" W /C\ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
S SHOWN IN DETAIL 11.
5 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR(CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
2 DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
5 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
T OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
Il Il Al 1/2"-13 UNC 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
) u STAINLESS STEEL RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
[l [l 2 AT N HEAVY HEX NUT RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
i o ]]j i > gV\EéFE{’E%,TSOPL%LE/ARM REACHED FOR MAINTENANCE.
STEPRUNG | ;] "l || 1-6" MIN 5 CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
0 RECEPTACLES] + |2 NE o 3/4" @ ROD MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
\ 18 9 u N 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
0 WARN'NG{ N & A= FOR STAINLESS STEEL ANGLES.
SIGN 5 o @ COTTER KEY DETAIL s 14. POLE SPLICES SHALL USE FLANGED DESIGN.
d o b UNENUMBERS & [ T 0 Lk [l I (SUPPLIED BY. ATTACHMENT PROVISION LUG \___J 15. ARM AND X-BRACE SIZE, SHAPE AND MOUNTING HARDWARE REQUIRED SHALL BE DETERMINED AND FURNISHED BY POLE SUPPLIER.
\ SOLE NUMBERS { (AERIAL BRACKET, LINE NUMBER, 16. SINGLE X-BRACE REQUIRED FOR STRUCTURES UP TO 95 FEET IN HEIGHT ABOVE GROUND LINE. TWO X-BRACES SHALL BE USED FOR STRUCTURES
19 ¢ . ADDITIONAL STEP RUNG RECEPTACLE RECEPTACLE & STEP RUNG POLE NUMBER & GROUNDING) WITH HEIGHTS ABOVE GROUND LINE EXCEEDING 95 FEET.
/ A S P LOGATIONS IN AREAS OF CONDUGTOR ARMS (STEP RUNG SUPPLIED BY OTHERS) (22 PLACES) /C\ 17. STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0" ABOVE
S — GROUND S e e e . AND 5'-0" BELOW THE NOMINAL GROUND LINE.
Q LINE 18. APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO (2" ABOVE TOP OF CORROSION COLLAR.
R © . 19. BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"
R 5 R A SCRATCHES QCCURRING IN SHIPRING AND HANDLING . A COPY OF THE MSDS SHEET SHALL BE SUPPLIED WITH THE "TQUECH UP! MATERIAL
SN > ANANK . BRACING USE, CONFIGURATION AND LOCATIONS TO BE DETERMINED BY MANUFACTURER.
/ . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
Q.
CORROSION = _
COLLAR (TYP) o, N\ T <A )
= - (12 PLCS) (4 PLCS)
9 [ "/ \_/ .. - S
- Pre L
i X ! o g DRAWN
» =
CORROSION COLLAR zx THE NORTHERN PASS BLH
BEARING = 6) 172" X 1" 5 L
PLATE (TYP) T E; /)5\ X A SEE NOTES{17 & 18 A DETAIL o ' ‘ m—
\ . o g I-STRING CLEARANCE ENVELOPE ESCRIPTION ENG/PE CET
|| - 3 PLACES
<> L ( ) CHEGKED
DETAIL DETAIL 10 ) 345kV AC LIGHT TANGENT 0-2° TAB
LINE & POLE NUMBER ATTACHMENT STRUCTURE GROUNDING \. J 30—SCHSP-LTW-002 APPROVED
ELEVATION (2 PLACES)
S PRELIMINARY - NOT LOAD & DESIGN DRAWING
MISC. REVSIONS 5/27/15 DATE
FOR CONSTRUCTION L
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—05.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP—05—-001




NU VER: 08/2012

STEP
90° RUNG 90°

0° REF.

5/8" MAX PLATE

5/8" PL MAX
STATICWIRE
3/4" PL MAX

2 1/2" MIN.
1 3/4" MIN.
1" MAX.

STRUCTURE NAME: 30-SCHSP-MTW-002

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 800
WEIGHT SPAN (FT): 1100
LINE ANGLE: O -2 DEGREES

| - | - THICKNESS COND. WIRE \
4 \/ * \/ 45°
11/4" DIA HOLES LOADING CASE DESIGN LOADS
ROUNDING NUTS 1/16" CHAMFER TEMP VP TP LP
BOTH SIDES (TYP) NO. DESCRIPTION CF) (k) (k) (K)
w
SECTION A\ uj ) 11/2 MAX 1 |NESC 2508 0.00 1122 | 478 | 0.00
\ / e 3 RADIUS (2) 15/16" DIA. (1) 1 9/16 " DIA. HOLE 2 |NESC 250C 60.00 439 | 594 | 0.00
N MIN HOLES CHAMFERED gﬁ'DAE'\éFERED BOTH 3 |NESC 250D 15.00 1159 | 2.97 | 0.00
BOTH SIDES
m 4 |NU EXTREME ICE 15.00 14.16 | 3.43 | 0.00
: DETAIL 2 DETAIL
< — —— 5 |NESC 250B w/o OLF 0.00 7.48 | 221 | 0.00
r VANG DETAIL \ /] DEADEND VANG /
o\ (2 PLACES) (4 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 7.48 | 213 | 0.00
% "/ 7 |BROKEN WIRE (BROKEN) | 0.00 7.48 | 1.63 | 17.10
LINE ANGLE -
+— - 8 | CONSTRUCTION 30.00 1521 | 152 | 1.21
/@ 9 |DEFLECTION 60.00 439 | 047 | 0.00
0° REF. B B B B TRANSVERSE o 10 |MAINTENANCE 60.00 10.58 | 0.93 | 0.00
AXIS
T 1 ®
| 52l_0u
SHIELDWIRE PLAN VIEW &
. N
> §§ 0
LINE ANGLE N
+T AXIS
345kV ARM ASSEMBLY NEFERENLES: X
0° REF. | _ N _ _ _ )y _ __| TRANSVERSE 2$$/L/ELH'\,<'A/EE§ER & SHIELDWIRE (1 PLACE) V 1. GOUNDING NUT: SKETCH B <
n ' AXIS (2 PLACES) 2. STEP RUNG + RECEPTACLE : SKETCH E ¥
3. GAGES FOR RECEPTACLE: SKETCH L
4. CLIMBING FACILITIES: SKETCH B
5. RECEPTACLE LOCATIONS: SKETCH C
TRANSMISSION PLAN VIEW 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
(5) 15/16" DIA 7. ATTACHMENT PROVISIONS FOR GOUNDING AND . .
HOLES SIGNS: SKETCH F \TS \TS
CHAMFERED 8. LIFTING VANG PROVISIONS: SKETCH J + K ‘ \
BOTH SIDES 2 1/2" MIN 9. FALL PROTECTION VANGS: SKETCHN +Q Vg S Vg
. JACKING NUT LOCATIONS: SKETCH |
134 e POLE SURFACE
ZARRANN 1A 3/4"-10 UNC HEAVY DUTY 4"%1"x1/8" YA '—-f '—-f '—-f
Ti‘ /\ NfIN_' ‘ : STAINLESS STEEL NUT STAINLESS STEEL j\ P ‘\ P \\ P
tL_ LS € VANG o WELDED TO STRUCTURE FOR GALVANIZED POLE y e N J e
e ™ OR WEATHERING CHANNEL4/L4J P P P
f. @ A; : z (3) 1 9/16" DIA 0000 FOR WEATHERING POLE
- = 2 = HOLES CHAMFERED \_ o — . 134
| 130" | 13-0" \ 130" | © E BOTH SIDES 3/4"x 6" 10 UNC STAINLESS T
STEEL MACHINE BOLT
5/8" . MAX STATIC ARM WITH 2" MAX THD LENGTH N N ‘ 0.194" DIA HOLE
1" MAX — 3/4" R MAX COND ARM (#11 DRILL)

|
| | |
I 1
— =t L = — [T —=—=——=——"] %HoLE |
-3 3 — DETAIL
SUSPENSION/STRAIN PLATE
(3 PLACES)

| TRANSITION TO BACK ROUTE
OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB.

(TYP)I> ‘
20"
(TYP)
1
E——

116"

MIN

DETAIL DETAIL
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT
(6 PLACES) (2 PLACES)

20-0"

\
N
5'-0"

1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE

ONE SIDE ONLY

LOADING TREE

- BACK ROUTE OF
CLIMB (PARTIAL)

1/4"

6"

RECEPTACLE
(TYP)

4"x1"x1/8" \/\
STAINLESS STEEL

NOTES:
/\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
C

180° REF MATERIAL STRENGTH FACTOR OF 1.0.
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SEE NOTE 16

26"0“

20"

| / SEE NOTE 14

= £

-3

STEP RUNG
RECEPTACLES

APPROX| MAX

WARNING{
SIGN

10" 20" 1

LINE NUMBERS &
POLE NUMBERS

10

9-0"
N

30"

STRUCTURE HEIGHT (AGL)

50"

CORROSION
COLLAR (TYP)

BEARING

PLATE (TYP) \

ELEVATION

SETTING DEPTH

STRUCTURE HEIGHT (TOTAL)

FOR GALVANIZED POLE
OR WEATHERING CHANNEL4/\=.J
FOR WEATHERING POLE

L 13/4"

DETAIL

i

N
STEP RUNG RECEPTACLE

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)\J

(AS REQ'D)

—

|=a

5.0"

ADDITIONAL STEP RUNG RECEPTACLE
LOCATIONS IN AREAS OF CONDUCTOR ARMS

1'-6" MIN
~—

3
T A
1

|
g
3
I

(ﬁ@ e (12 PLCS)
f ©
&
- (6) 172" X 1"
- GALV BOLTS
& ©
Qs\_,./

DETAIL
LINE & POLE NUMBER ATTACHMENT
(2 PLACES)

GO-GAGE

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE

NO-GO-GAGE

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

GAGES

3/4" @ ROD

FOR STAINLESS STEEL

COTTER KEY A
(SUPPLIED BY{OTHERS)

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

DETAIL
STRUCTURE GROUNDING

\V

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP)

FULL ROUTE
OF CLIMB

RECEPTACLE LOCATIONS

(HAND RECEPTACLES LOCATED
: 5' ABOVE FOOT RECEPTACLES)

1/2"-13 UNC
STAINLESS STEEL
HEAVY HEX NUT
WELDED TO POLE/ARM
OVER 5/8" HOLE

2.

V, T, & L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.

3.

>

2

© N

W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @HALL BE APPLIED TO THE WIND

LOAD.

THETA ( 8 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.

ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR

ENVELOPE SHOWN IN DETAIL 11.

10.
11.

12.

STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@RANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.

PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE.
SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE
ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES
CAN BE REACHED FOR MAINTENANCE.

DETAIL

ATTACHMENT PROVISION LUG '
(AERIAL BRACKET, LINE NUMBER,
POLE NUMBER & GROUNDING)

(22 PLACES)

(4 PLCS)

CORROSION COLLAR

SEE NOTES(@7& 18 DETAIL
] A I-STRING CLEARANCE ENVELOPE
> (3 PLACES)

(10
\_/

13.

14.
15.
16.

A

LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE

ANGLES.

POLE SPLICES SHALL USE FLANGED DESIGN.
ARM AND X-BRACE SIZE, SHAPE AND MOUNTING HARDWARE REQUIRED SHALL BE DETERMINED AND FURNISHED BY POLE SUPPLIER.
SINGLE X-BRACE REQUIRED FOR STRUCTURES UP TO 95 FEET IN HEIGHT ABOVE GROUND LINE. TWO X-BRACES SHALL BE USED FOR
STRUCTURES WITH HEIGHTS ABOVE GROUND LINE EXCEEDING 95 FEET.
STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0"
ABOVE AND 5'-0" BELOW THE NOMINAL GROUND LINE.

18.
19.

CONTRACT
SERVICES

APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO@\

BOVE TOP OF CORROSION COLLAR.

CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG

BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"

SCRATCHES OCCURRING IN SHIPPING AND HANDLING. A COPY OF THE MSDS SHEET SHALL BE SUPPLIED WITH THE "TOUCH UP" MATERIALS.
. BRACING USE, CONFIGURATION AND LOCATIONS TO BE DETERMINED BY MANUFACTURER.
. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N

+Q.

DESCRIPTION

ENG/PE#

A

THE NORTHERN PASS

\'4

C

DRAWN

BLH

ENGINEER

CET

PRELIMINARY - NOT
FOR CONSTRUCTION

MISC. REVSIONS

5/27/15

MISC. REVSIONS

5/8/15

CHECKED

345kV AC MEDIUM TANGENT 0-2° TAB

30-SCHSP—MTW-002
LOAD & DESIGN DRAWING

APPROVED

DATE

5/1/15

RELEASE FOR RFP BID

5/1/15

EPN /DESCRIPTION

CONT/PE#| DATE

FILE: TSP—06.DWG
IMAGE:
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STRUCTURE NAME: 30-SCHSP-LDW-045
345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

STRUCTURE HEIGHT

5/8" MAX PLATE 21/2"MIN WIND SPAN AHEAD (FT): 475 WIND SPAN BACK (FT): 475
THICKNESS (2) 15/16" -——I-—1 3/4" WEIGHT SPAN AHEAD (FT): 625 WEIGHT SPAN BACK (FT): 625
" DA HOLES 1" MAX LINE ANGLE: O - 45 DEGREES
11/4" DIAHOLES CHAMEERED || "
: 1/16" CHAMFER BOTH SIDES ——¢) (1)19/16 LOADING CASE DESIGN LOADS
w G BOTH SIDES (TYP) - T DIAHOLES
WIRE ATTACHMENT W ) M ©F CHAMEERED TEMP VPA | TPA | LPA
PLATE & GROUNDING o 5/8" B MAX G NO. DESCRIPTION (°F) (k) (k) (k)
S . s} BOTH SIDES
NUT 2' BELOW PLATES N 3 11/2" MAX STATIC WIRE 1
60° STEP RADIUS 3/4" R MAX AT 1 |NESC 2508 0.00 7.87 | 17.76 | 41.24
RUNG — MIN COND WIRE = 2 |NESC250C 60.00 3.01 | 11.89 | 23.11
. % TT 3 |NESC 250D 15.00 7.58 | 13.17 | 31.53
0” REF. - ‘ ) DETAIL__ 2\ DETAIL 3\ 4 |NU EXTREME ICE 15.00 9.04 | 15.42 | 36.98
ARIES © (VzAPNL‘;gg;*'L \_/ 8%’*;’5@%%’;“6 5 | NESC 2508 w/o OLF 0.00 525 | 1036 | 24.99
4t 6 |BROKEN WIRE (INTACT) 0.00 5.25 | 9.52 | 22.80
60° 7 |BROKEN WIRE (BROKEN) | 0.00 525 | 952 | 22.80
SECTION AN o 8 | CONSTRUCTION 30.00 16.51 | 6.91 | 1.21
V 9 |DEFLECTION 60.00 3.01 | 5.10 | 13.34
MAINTENANCE 60.00 7.83 | 10.21 | 26.68
UPLIFT -20.00 3.01 | 7.92 | 2069
&
14'-0"
‘ _ . (5) 15/16" DIA
2|_'gv'\é'|'_N HOLES CHAMFERED
<> TOP OF HOLE TO BE BOTH SIDES
LOCATED BELOW _\ " \\\\
DETALL E BOTTOM OF END PLATE o N ® \\\\
] ON— NN
AERIAL MARKER & SHIELDWIRE 15° MAX MIN 7N o \\r\\
ATTACHMENT 10° MIN \(\"// 1=k
(2 PLACES) (& . ® N ® +T AXIS
¢ A : L REFERENCES: ”
LINE ANGLE A -——L— 13/4" 1. GOUNDING NUT: SKETCH B 5
1 3/4" MAX 2. STEP RUNG + RECEPTACLE : SKETCH E <
RADIUS 3/4" R MAX. 21/2" 3. GAGES FOR RECEPTACLE: SKETCH L +
DETAIL o ol (1) 1 9/16" DIA MIN 4. CLIMBING FACILITIES: SKETCH B
0° REF. _ _ _ _ _ _ _ ~ TRANSVERSE 345kV JUMPER ARM ASSEMBLY HOLE CHAMFERED 5. RECEPTACLE LOCATIONS: SKETCH C
AXIS (3 PLACES) BOTH SIDES 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D L VsB L VsB
7. ATTACHMENT PROVISIONS FOR GOUNDING AND SB ' SB '
SHIELDWIRE PLAN VIEW DETAIL [ 5\ SIGNS: SKETCH F TSB\ TSB\
T ER ATTACTIVENT \ ] 8. LIFTING VANG PROVISIONS: SKETCH J + K — T T\TSA — T \TSA
(3 PLACES) 9. FALL PROTECTION VANGS: SKETCHN +Q ‘ \ ‘ \
JACKING NUT LOCATIONS: SKETCH | SA SA
LINE ANGLE YA YA
L Ve L. VrB L Ve
a POLE SURFACE PB ' PB J PB '
gﬁ\ 3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA Teext | et e _
T T T
N STAINLESS STEEL NUT STAINLESS STEEL A1 1/8" YA \\ PA ‘\ PA \\ PA
\&\ WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL J Lpa . Lpa J_Lea
0°REF. _ — _ ¢ _ — B - _ | TRANSVERSE T :| OR WEATHERING CHANNEL /‘E‘J FOR GALVANIZED POLE PA PA PA
AXIS — FOR WEATHERING POLE OR WEATHERING CHANNEL j;‘J
/?J \_ 1/ — 13/4" FOR WEATHERING POLE
/ 3/4"x 6" 10 UNC STAINLESS o 1 3
STEEL MACHINE BOLT ‘ S B
ﬁ/ WITH 2" MAX THD LENGTH E N ‘ 0.194" DIA HOLE
i \ (#11 DRILL) 5 H
TRANSMISSION PLAN VIEW DETAIL DETAIL DETAIL f 8 \
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /
(5 PLACES) (3 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
(AS REQ'D)
— 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE R
- ONE SIDE ONLY &L LOADING TREE
N _ BACK ROUTE OF
S CLIMB (PARTIAL)
= |~ <. =
oo © Almir
QE € HoLe RECEPTACLE i
TNOGE - (TYP) ) _
R . . ol D];?’ NOTES:
Sl 0° REF. 180° REF. L — 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED
> 5% GO-GAGE NO-GO-GAGE A[L (| EEMiN /C\ WITH A MATERIAL STRENGTH FACTOR OF 1.0.
¢ N|E TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. o 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
1 ¥ VANG ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX u a 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF .0 BHALL BE APPLIED TO THE
(TYP) CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG AMiE—T WIND LOAD.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) u 2 4. THETA (8 )IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR AL [ —1 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE L 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
Sle OF CLIMB A.  ALL CONDUCTORS AND GROUND WIRES INSTALLED.
oz STEP RUNG RECEPTACLE GAGES B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION
e —_— RECEFTACLE LOCATIONS LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED
(HAND RECEPTACLES LOCATED : :
5' ABOVE FOOT RECEPTACLES) /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
) A C REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
) D. AHEAD OR BACK CONDUCTORS AND GR IRES ONLY INSTALLED.
© 0 HAND RECEPTAC'—EA I 0 7. SNUB ANGLES SHALL BE LIMITED TO Ai{fﬁﬁ%%mﬁ AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
TRANSITION TO BACK ROUTE /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHA 757,
OF CLIMB IN ADDITION TO | | | NUT FOR 1"@ c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR
FULL ROUTE OF CLIMB. BOLT-WELDMENT 10" ENVELOPE SHOWN IN DETAIL 11.
DESIGNED FOR ae 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@RANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL
A A JACKING FORCES T 1 ¥ DESIGN . BE DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
m m | | |sPuLce . 80" MIN 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
29-0 29-0 LENGTH |(SEE NOTE B) OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
e 12" T 1/2"-13 UNC 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE
(SEENOTE A) 1-8 STAINLESS STEEL STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB.
/P HEAVY HEX NUT PROVIDE ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND
3/4" @ ROD HORIZONTALJZ ij NOTES: > WELDED TO POLE/ARM HARDWARE ASSEMBLIES CAN BE REACHED FOR MAINTENANCE.
FOR STAINLESS STEEL BEAD WELD W Do‘ A-FF;{EOR'\;"'T?*?'SB#ZE"\I/DPEF;J%T,\'ION OVER 5/8" HOLE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG
COTTER KEY o 2 IMENSION SHALL BE LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
| ‘ | s\ (SUPPLIED B > INDICATED IN FINAL DESIGN 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF
it il it \ / AND ERECTION DRAWING. INDICATED LINE ANGLES.
RECEPTACLE & STEP RUNG B THE 10" AND 18" DETAIL /\ 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO
0 il 0 (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE RS S SO IE C ACCOMMODATE STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
\ | \ INCREASED TO ACHIEVE (AERIAL BRACKET. LINE NUMBER, 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT
Il W _ THIS 60" MIN. POLE NUMBER & GROUNDING) MORE THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE.
REEEE,TRAUC'\I‘_CES{ e (BOPLACES) A 16, JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
i i = SPLICE DETAILS JACKING NUT LOCATIONS A 17. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE
1 | WARNING{ = SKETCHES N + Q.
Lf SIGN =C.’
107 | ' LINE NUMBERS & | |
\ POLE NUMBERS | _
q (-] p q -3 p b
5 T (18 PLCS) ch A C
d p q p o Q < 8
TOP OF BASE PLATE o a a o - g |© =S DRAWN
: : — : : " 35 THE NORTHERN PASS BLH
= o
DA BN DAV AN NN = : : " ENONEER
//\//(\\/Z\\/Z\\//\\\/ //\//(\\/((\\/Z\\//\\/ ///\\//<\\//<\\//\\\/// - TRRLK < DESCRIPTION ENG/PE# CET

CHECKED

) (6) 1/2" X 1"
NN ﬁ 5 ﬁ[/ GALV BOLTS

I I
\ \
/T/ /T/ <>
DETAIL
DETAIL m H
I-STRING CLEARANCE ENVELOPE
B A @ PLAcES) PRELIMINARY - NOT

ELEVATION (3 PLACES)

345kV AC LIGHT DEADEND 0—-45° TAB
30—-SCHSP—-LOW—-045 APPROVED
LOAD & DESIGN DRAWING

DATE
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STRUCTURE NAME: 30-SCHSP-MDW-065

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 275 WIND SPAN BACK (FT): 275

STRUCTURE HEIGHT

5/8" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 300 WEIGHT SPAN BACK (FT): 300
THICKNESS 2) 1516" e g3 LINE ANGLE: 45 - 65 DEGREES
; DIA HOLES 1" MAX
= 11/4" DIA HOLES CHAMFERED 19 LOADING CASE DESIGN LOADS
1/16" CHAMFER — 1)1 9/16"
WIRE ATTACHMENT i BOTH SIDES [
x S BOTH SIDES (TYP) =9 T DIAHOLES NO. DESCRIPTION TEMP VPA | TPA 1 LPA
PLATE & GROUNDING o M CUAMFERED (°F) (k) (k) (k)
NUT 2' BELOW PLATES N 5/8" R MAX O 1 BOTH SIDES
60° STEP ) 1 1/2* MAX STATIC WIRE 1 |NESC2508B 0.00 491 | 23.30 | 38.10
RUNG — 3 RADIUS 3/4" R MAX A / B 2 |NESC250C 60.00 1.85 | 14.18 | 21.35
: MIN COND WIRE N
o REF < Y 3 |NESC 250D 15.00 439 | 17.58 | 29.13
. | — —1 -~
- i _E 4 |NU EXTREME ICE 15.00 5.09 | 20.60 | 34.16
= DETAIL 2 DETAIL 3
A {2\ DETALL _____ (3 5 | NESC 250B w/o OLF 0.00 3.27 | 13.89 | 23.09
VARIES VANG DETAIL \ / DEADEND VANG /
T (2 PLACES) (10 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 3.27 | 12.71 | 21.06
60 7 |BROKEN WIRE (BROKEN) | 0.00 327 | 1271 | 21.06
SECTION AN o 8 | CONSTRUCTION 30.00 13.01 | 6.40 | 1.12
V 9 |DEFLECTION 60.00 1.85 | 7.17 | 12.32
- MAINTENANCE 60.00 550 | 14.33 | 24.65
UPLIFT -20.00 1.85 | 11.11 | 19.11
3
14'-0"
(o) 3 - 2'-0" MIN (5) 15/16" DIA
- [EVEL HOLES CHAMFERED
L TOP OF HOLE TO BE BOTH SIDES
LOCATED BELOW _\ WO\
DETAIL E BOTTOM OF END PLATE \ g1 ® \\\\
\ (® ® : \
AERIAL MARKER & SHIELDWIRE 15° MAX MIN = o \\\\\\ 0
ATTACHMENT 10° MIN % \C/% 10 N
(2 PLACES) ¢ & . o T | e ® +T AXIS
(5 A : L REFERENCES:
1 3/4" MAX 2. STEP RUNG + RECEPTACLE : SKETCH E 2
RADIUS 3/4" R MAX. 21/ 3. GAGES FOR RECEPTACLE: SKETCH L 2
. DETAIL olel (1) 1 9/16" DIA MIN 4. CLIMBING FACILITIES: SKETCH B
0° REF. _ _ _ _ _ _ _ ~ TRANSVERSE 345kV JUMPER ARM ASSEMBLY HOLE CHAMFERED 5. RECEPTACLE LOCATIONS: SKETCH C
AXIS (3 PLACES) BOTH SIDES 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D Vv Vv
7. ATTACHMENT PROVISIONS FOR GOUNDING AND Lsg Lsg
SHIELDWIRE PLAN VIEW f \ SIGNS: SKETCH F ' '
DETAIL 5 Tsg Tsg
e ———— 8. LIFTING VANG PROVISIONS: SKETCH J + K o SB N | _
JUMPER ATTACHMENT - -
(3 PLACES) \_/ 9. FALL PROTECTION VANGS: SKETCH N + Q ‘\ SA ‘\ SA
JACKING NUT LOCATIONS: SKETCH | \ L \ Lsa
LINE ANGLE SA SA
POLE SURFACE L Ve T L VprB
e PB PB PB
3/4"-10 UNC HEAVY DUTY 4"%1"x1/8" YA TPB\l T B\\J TPB\'
STAINLESS STEEL NUT STAINLESS STEEL - YA B 2= BN
N \&\ WELDED TO STRUCTURE FOR GALVANIZED POLE ﬁ STAINLESS STEEL j\t PA ‘\E PA j\t PA
. OR WEATHERING CHANNEL FOR GALVANIZED POLE v PA v PA v PA
O°REF. oo = = @ = = - & — TRANSYERSE D ] FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ PA PA PA
gj \_ 12" — 1 3/4" FOR WEATHERING POLE
3/4"x 6" 10 UNC STAINLESS . 1 34
7 STEEL MACHINE BOLT ‘ e fe 1O
WITH 2" MAX THD LENGTH Y [ ‘ 0.194" DIA HOLE
q L (#11 DRILL) ;I H
TRANSMISSION PLAN VIEW DEIAL DETAIL DETAL s\
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /]
(5 PLACES) (3 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
(AS REQ'D)
— 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
~ ONE SIDE ONLY 3
n _ BACK ROUTE OF 5 LOADING TREE
A Y CLIMB (PARTIAL) -
2l ' © RECEPTACLE Rl
N|E__%HoLE —1L (TYP) c T
(TYP) . = I =
.5 0° REF. 180° REF. © [ — 1 NOTES:
5% o~ = - T 126" MIN 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED
2 Lo GO-GAGE NO-GO-GAGE -6 MIN /\
el = TWO SECTIONS OF 13/16"O.D.  TWO SECTIONS OF 7/8" O.D NME ¢ WITH A MATERIAL STRENGTH FACTOR OF 1.0.
G VANG NI ROUND MEGHANICAL TUBING  ROUND MEGHANICAL TUBING 15" MIN & 34" MAX | @ 2.V, T, &LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
TvP) CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG Al | ——F 3. WIS THCI)E WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {0 BHALL BE APPLIED TO THE
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) i © WIND LOAD.
OF TUBING SUEFICIENT FOR OF TUBING SUEFICIENT FOR AL ™ 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE R — ‘ 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
| OF CLIMB 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
ola A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
Qe STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION
(HAND RECEPTACLES LOCATED LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
5' ABOVE FOOT RECEPTACLES) C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
. ‘ \ ‘ zf; /c\ REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
g LAND RECEPTAGLE D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
i A i i NUT FOR 1"@ 7. SNUB ANGLES SHALL BE LIMITED TO A(15° DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
TRANSITION TO BACK ROUTE BOLT-WELDMENT . 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.
OF CLIMB IN ADDITION TO | | | DESIGNED FOR 10 /C\ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR
FULL ROUTE OF CLIMB. JACKING FORCES ™ 17T DESIGN ENVELOPE SHOWN IN DETAIL 11.
|| EspLicE | 60"MIN 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE JFRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL
A A LENGTH |(SEE NOTE B) BE DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
m g 310" ; 12" + 1/2"-13 UNC 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
S oD (SEE NOTE A) 1-8" STAINLESS STEEL OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
5/7' = HEAVY HEX NUT 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE
3/4" & ROD HOR,ZONTAL/——_ L NOTES: = WELDED TO POLE/ARM STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB.
BEAD WELD W @ A PERMISSIBLE VARIATION OVER 5/8" HOLE PROVIDE ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND
FOR STAINLESS STEEL o 5 FROM THIS 12" DESIGN HARDWARE ASSEMBLIES CAN BE REACHED FOR MAINTENANCE.
COTTER KEY ol=_J~= DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG
(SUPPLIED BY{OTHERS) INDICATED IN FINAL DESIGN LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
| | | (s ) AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF
i i i \. / RECEPTACLE & STEP RUNG B. THE 10" AND 1-8 DETAIL INDICATED LINE ANGLES.
(STEP RUNG SUPPLIED BY OTHERS) :::\:EZAEEIES%'\ISSTI\SA,\OTCBHIIEEVE ATTACHMENT PROVISION LUG 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO
i il i THS 60" I I(:"O\()EI_TEIAI\\ILUBI\/IRIBAI\ECRKEEII'\:l(;\IUEN'\IIDLIJl{\lAGBER’ /o\ ACCOMMODATE STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
! ‘ ! ' ) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT
0 " {(30PLACES)
STEPRUNG | 5% SPLICE DETAILS JACKING NUT LOCATIONS ﬁ MORE THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE,
0l if RECEPTACLES| «|=
! ‘ WARNING | | &
W { Ny S SKETCHES N + Q.
Lf SIGN Ry
iR % [LNENUMBERS & |
\ POLE NUMBERS | .
q (-] p q -3 p b
1 5 7, C
11 ¢ 111 ? T (18 PLCS) =6 S
TOP OF BASE PLATE o a ,,,, a ,., - Q =S
: : : T : : : f © 35 THE NORTHERN PASS BLH
= o (7]
N ENGINEER
NI NN SOOI S SOOI = : : :
RAYISES R L 2] R han DESCRIPTION ENG/PE# CET
- CHECKED

e GALV BOLTS
| le 345kV AC MEDIUM DEADEND 45-65°|  Tas

| |
AT/ AT/ <L = DETAIL 30—SCHSP-MDW-065 APPROVED
ELEVATION ElirE\lTEAelsl:POLE NUMBER ATTACHMENT — \_ WW@ P RE LI M I NARY - N OT LOAD & DESIGN DRAWING DATE

(3 PLACES) MISC. REVISIONS . 5/27/15 . . 5/1 /15

F O R C o N ST R U CTI O N REL':Z”AS;:I:Z F:E\rfs;igsam ' 2;?;11 : ) ) FILE: TSP—O8.DWG DRAWING NO.

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: T SP _ O 8 _ O O].




NU VER: 08/2012

8/19/2015 2:28 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—09.dwg — 001

STRUCTURE NAME: 30-SCHSP-HDW-090

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 325 WIND SPAN BACK (FT): 325

5/8" MAX PLATE 2 1/2" MIN WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
THICKNESS 2) 15/16° ,T_ 13/4" LINE ANGLE: 65 - 90 DEGREES
. DIA HOLES 1" MAX
= 11/4" DIA HOLES CHAMFERED 19 LOADING CASE DESIGN LOADS
1/16" CHAMFER — 1)19/16"
Ll
WIRE ATTACHMENT x S BOTH SIDES (TYP) BOTH SIDES —~© . I DIAHOLES NO. DESCRIPTION TEMP VPA | TPA | LPA
PLATE & GROUNDING > M ®Y CHAMEERED (°F) (k) (k) (k)
NUT 2' BELOW PLATES N 5/8" R MAX cS=
600 STEP N 1 1/2" MAX STATIC WIRE ™ BOTH SIDES 1 NESC 2508 0.00 6.50 30.52 34-78
RUNG — 3 RADIUS J4RMAX - ©7 B 2 |NESsC 250C 60.00 248 | 18.43 | 19.49
o° REF < MIN COND WIRE e 3 |NESC 250D 15.00 6.11 | 23.05 | 26.59
. | - — = >
= i —E 4 | NU EXTREME ICE 15.00 7.22 | 27.01 | 31.19
: DETAIL [ 2\ DETAIL [ 3\
© — i — 5 |NESC 250B w/o OLF 0.00 433 | 18.21 | 21.08
VARIES VANG DETAIL \ / DEADEND VANG /
1 (2 PLACES) (10 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 433 | 16.66 | 19.23
60 7 |BROKEN WIRE (BROKEN) [ 0.00 433 | 1666 | 19.23
SECTION AN o 8 | CONSTRUCTION 30.00 14.89 | 6.03 | 1.02
V 9 |DEFLECTION 60.00 2.48 | 9.43 | 11.25
B MAINTENANCE 60.00 6.75 | 18.86 | 22.50
UPLIFT -20.00 2.48 | 14.63 | 17.45
3
140"
- 2'-0" MIN (5) 15/16" DIA
LEVEL HOLES CHAMFERED
> TOP OF HOLE TO BE BOTH SIDES W\
LOCATED BELOW _\ \\:\\
DETAIL E BOTTOM OF END PLATE \ o A ® o \\\\\\ 0
AERIAL MARKER & SHIELDWIRE 15° MAX ' MIN T = % \
7N
ATTACHMENT 10° MIN . \(\+// 11— +T AXIS
(2 PLACES) o . 5 ™ "
S A . ® | @ REFERENCES: =
LINE ANGLE | | 1 374" 1. GOUNDING NUT: SKETCH B <
1 3/4" MAX 2. STEP RUNG + RECEPTACLE : SKETCH E m
RADIUS 3/4" B MAX. 2 1/2" 3. GAGES FOR RECEPTACLE: SKETCH L
. DETAIL olel (1)1 9/16" DIA VIN 4. CLIMBING FACILITIES: SKETCH B
0° REF. _ _ _ _ _ _ _ ~ TRANSVERSE 345KV JUMPER ARM ASSEMBLY HOLE CHAMFERED 5. RECEPTACLE LOCATIONS: SKETCH C Vv Vg
AXIS (3 PLACES) BOTH SIDES 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D Lsg Lse
7. ATTACHMENT PROVISIONS FOR GOUNDING AND Tsp ' Tsp '
SHIELDWIRE PLAN VIEW DETAIL m SIGNS: SKETCH F N — T
NV YN RTINS 8. LIFTING VANG PROVISIONS: SKETCH J + K j\ SA j\ SA
U/ 9. FALL PROTECTION VANGS: SKETCH N + Q L L
(3 PLACES) V. JSA Y Lsa
JACKING NUT LOCATIONS: SKETCH | SA SA
LINE ANGLE Lpg VP LPBVPB Lpg VB
POLE SURFACE
4 3/4"-10 UNC HEAVY DUTY YA TP—B\:'—— = TPB\J—— TPB\'——
- 4"x1"x1/8" T T T
PA PA PA
\ / STAINLESS STEEL NUT STAINLESS STEEL 4"%1"x1/8" YA \\t j\t \\t
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL VR PA VR PA VR PA
0° REF \&\ TRANSVERSE W0 OR WEATHERING CHANNEL FOR GALVANIZED POLE
~ & = — — - = = — & = | AXIS — FOR WEATHERING POLE OR WEATHERING CHANNEL j_._ﬂ
\_ 12" — 1 3/4" FOR WEATHERING POLE
/ 3/4"x 6" 10 UNC STAINLESS o 1 34"
STEEL MACHINE BOLT ‘ )
WITH 2" MAX THD LENGTH = 5 ‘ 0.194" DIA HOLE
\

(#11 DRILL)

el PN

TRANSMISSION PLAN VIEW DETAIL DETAIL DETAIL
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /)
(5 PLACES) (3 PLACES)

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)

STRUCTURE HEIGHT

CHECKED

(AS REQ'D)
_ 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY 3 LOADING TREE
[ R
N _ BACK ROUTE OF
S CLIMB (PARTIAL)
= |~ - = h’\ﬁ:\
2% © RECEPTACLE W
N|E__€HoLE i m
T ave) — (TYP) 5 A NOTES:
A E— 0° REF. 180° REF. © H D]j i 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED
52 L~ GO-GAGE NO.GO.GAGE - - T 16" MIN /c\ WITH A MATERIAL STRENGTH FACTOR OF 1.0.
o|E 5% WO SECTIONS OF 13/16" 0.0, TWO SESTIONS OF 7/8" 0.0 Amir—r 2.V, T, &L ARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
N L. -U. ©
G VANG S ROUND MEGHANICAL TUBING ROUND MEGHANIGAL TUBING 15" MIN & 34" MAX | @ 3 wIII\ISDTFOEAgWND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF §.0 PHALL BE APPLIED TO THE
TYP - - —T :
(TYP) CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG N = 4. THETA (8 )IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) i <
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR N /B\ 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
WELDING OR BRAZING WELDING OR BRAZING FULL ROUTE — 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
) ' ' OF CLIMB A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
e B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION
QE STEP RUNG RECEFTACLE GAGES RECEPTACLE LOCATIONS LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
(MAND RECEPTACLES LOCATED C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
5' ABOVE FOOT RECEPTACLES) /c\ REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
. \ \ ! A D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
T D RECEPTACLE 7. SNUB ANGLES SHALL BE LIMITED TO AU5° DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
i A if i ) 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.
TRANSITION TO BACK ROUTE NUT FOR 1"0 /c\ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR
OF CLIMB IN ADDITION TO | | | BOL T-WELDMENT 10" ENVELOPE SHOWN IN DETAIL 11.
FULL ROUTE OF CLIMB. DESIGNED FOR 1 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL
JACKING FORCES 1"} pesiGN 60" MIN BE DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
A ||| pspuce L 2 S g 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
page (7N ) J LENGTH | ) OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
— e 12 g 1/2"-13 UNC 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE
(SEENOTE A) 'l STAINLESS STEEL STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB.
. " _ N HEAVY HEX NUT PROVIDE ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND
3/4" O ROD HORIZONTAL /= 1 g MOTES: o RIATION = WELDED TO POLE/ARM HARDWARE ASSEMBLIES CAN BE REACHED FOR MAINTENANCE.
FOR STAINLESS STEEL BEADWELD— W | A e LEsioN OVER 5/8" HOLE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG
COTTER KEY A o D MENSION SHALL BE LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
> 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF
(SUPPLIED B INDICATED IN FINAL DESIGN
\ \ \ s AND ERECTION DRAWING. INDICATED LINE ANGLES.
i M i N/ RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" DETAIL 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO
(STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG /Z\ ACCOMMODATE STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
i if i INCREASED TO ACHIEVE (AERIAL BRACKET, LINE NUMBER, 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT
0 h THIS 60" MIN. POLE NUMBER & GROUNDING) MORE THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE GASE PLATE, )
STEPRUNG | 1 BOPLACES) A 16, JUMPER ARMS SHALL BE DESIGNED FOR'A VERTICAL LOAD OF 2,000 POUNDS. i i
0 0 RECEPTACLES] +|Z SPLICE DETAILS JACKING NUT LOCATIONS A 17. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE
N SKETCHES N + Q.
l ‘ WARNING [ Z{&
0 NE
SIGN .
R 1 ? [LNENUMBERS &/ |
| | | | POLENUMBERS | _ -
5 / Q (18 PLCS) = c
> Ow
i 0 | i E @ é 9 DRAWN
TOP OF BASE PLATE . o ,,,, a ,., - : =S
: . — : ' = 35 THE NORTHERN PASS BLH
- (6) 1/2" X 1" owv ENGINEER
NI NN SOOI S SOOI l : :
- \/(\\Z\\Z\\<\\ : \/(\\Z\\Z\\/\\ /\/\\4\\4\\/\\\// = /\/\\Z\\{(\\{\\\// % © GALV BOLTS DESCRIPTION ENG/PE# CET

345kV AC HEAVY DEADEND 65-90° TAB
30—-SCHSP—-HDW-090 APPROVED
LOAD & DESIGN DRAWING

I
AT/ Qg_,/
DETAIL
DETAIL m H
I-STRING CLEARANCE ENVELOPE
LINE & POLE NUMBER ATTACHMENT ' (3 PLACES)

(3 PLACES)

ELEVATION PRELIMINARY - NOT

DATE
5/1/15

FILE: TSP—09.DWG DRAWING NO.

IMAGE: TSP—-09—-001

MISC. REVISONS . 5/27/15

FOR CONSTRUCTION RELexst Fon Rev B —ens
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w
WIRE ATTACHMENT ]
PLATE & GROUNDING o
NUT 2' BELOW PLATES N
60 STEP
RUNG —
=
0° REF. | 1.1
— |
VARIES ©
60°
SECTION £ A\ &
N
E <
DETAIL
AERIAL MARKER & SHIELDWIRE
ATTACHMENT
(2 PLACES)
LINE ANGLE
0° REF. B B B B B B B TRANSVERSE
AXIS
SHIELDWIRE PLAN VIEW
LINE ANGLE
\ /

0° REF.

~

TRANSVERSE

I
NlE ¢ HOLE
(TYP)
5la .
]S 5&
~|E
¢ VANG —
(TYP)
e
R|E

50"

TRANSITION TO BACK ROUTE
OF CLIMB IN ADDITION TO |
FULL ROUTE OF CLIMB.

STRUCTURE HEIGHT

TRANSMISSION PLAN VIEW

HAND RECEPTACLE 2

(40-0")

TOP OF BASE PLATE o o

it
STEP RUNG
0 RECEPTACLES

‘ WARNING{

T SIGN
" LINE NUMBERS &
| POLE NUMBERS

p

APPROX MAX

o

AXIS

ELEVATION

10"
\\/

5/8" MAX PLATE
THICKNESS

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

. 11/2" MAX
3 RADIUS
MIN
DETAIL [ 2\
VANG DETAIL
(2 PLACES) N’
120"

15° MAX
10° MIN

DETAIL ,
345KV JUMPER ARM ASSEMBLY
(3 PLACES)

<

2'-0" MIN

POLE SURFACE

LEVEL

2 1/2" MIN
(2) 15/16" e
DIA HOLES 1" MAX
CHAMFERED .
BOTH SIDES 3 (D1|)A 1Hgé1L6ES
Ne)
STATIC WIRE x =} BOTHSIDES
3/4" B MAX -
CONDWIRE —" i
[N
g
DETAIL [ 3\
DEADEND VANG
(10 PLACES)

3/4"-10 UNC HEAVY DUTY

STAINLESS STEEL NUT

WELDED TO STRUCTURE

Il

GO-GAGE

\

|

3/4"x 6" 10 UNC STAI
STEEL MACHINE BO

NLESS
LT

WITH 2" MAX THD LENGTH

DETAIL
REMOVABLE GROUNDING BOLT
(5 PLACES)

1/8" DIA HOLE
ONE SIDE ONLY

4"x1"x1/8"
STAINLESS STEEL

FOR GALVANIZED POLE
OR WEATHERING CHANNEL
FOR WEATHERING POLE

(5) 15/16" DIA

TOP OF HOLE TO BE BOTH SIDES

LOCATED BELOW

STRUCTURE NAME: 30-SCHSP-HDW-140

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 225 WIND SPAN BACK (FT): 225

WEIGHT SPAN AHEAD (FT): 350 WEIGHT SPAN BACK (FT): 350

LINE ANGLE: 130 - 140 DEGREES

LOADING CASE DESIGN LOADS

=z
]

TEMP
(°F)

VPA TPA LPA

DESCRIPTION (k) (k) (k)

NESC 2508 0.00 5.36 | 39.69 | 17.43

NESC 250C 60.00 2.03 | 23.16 | 9.77

NESC 250D 15.00 4.88 | 30.15 | 13.32

NU EXTREME ICE 15.00 5.70 | 35.35 | 15.63

NESC 250B w/o OLF 0.00 3.58 | 23.86 | 10.56

BROKEN WIRE (INTACT) 0.00 3.58 | 21.80 | 9.64

BROKEN WIRE (BROKEN)

0.00 3.58 [ 21.80 | 9.64

CONSTRUCTION 30.00 1355 | 4.21 0.51

O |IN|[OD|V | |WIN |-

DEFLECTION 60.00 2.03 | 12.53 | 5.64

MAINTENANCE 60.00 5.86 | 25.07 | 11.27

UPLIFT -20.00 2.03 [ 1944 | 8.74

HOLES CHAMFERED

~

BOTTOM OF END PLATE gl ®
un 12—~ T % \\\\ 9
O+ A\
. . T// . % +T AXIS
~I|E REFERENCES: o
A 13/4" 1. GOUNDING NUT: SKETCH B %
13/4" MAX . 2. STEP RUNG + RECEPTACLE : SKETCH E S
RADIUS 3/4" R MAX. 21/2" 3. GAGES FOR RECEPTACLE: SKETCH L +
(1) 1 9/16" DIA MIN 4. CLIMBING FACILITIES: SKETCH B
HOLE CHAMFERED 5. RECEPTACLE LOCATIONS: SKETCH C
BOTH SIDES 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D L VsB L VsB
7. ATTACHMENT PROVISIONS FOR GOUNDING AND SB ' SB '
DETAIL SIGNS: SKETCH F Tsi\: Tsi\:

—
JUMPER ATTACHMENT

(3 PLACES)

%

S

12" —_, 134"

g

“

\
‘ 0.194" DIA HOLE
| (#11 DRILL)

DETAIL
WARNING SIGN ATTACHMENT
(3 PLACES)

1/8" DIA HOLE
ONE SIDE ONLY

NO-GO-GAGE

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE GAGES

3/4" @ ROD

COTTER KEY

(SUPPLIED BY{OTHERS}

FOR STAINLESS STEEL :

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

1'-11 1/2"

DETAIL

LINE & POLE NUMBER ATTACHMENT

v

ﬁ ©
Qg_,/

(3 PLACES)

(18 PLCS)

(6) 172" X 1"
GALV BOLTS

(10 )
\_/

BACK ROUTE OF
CLIMB (PARTIAL)

RECEPTACLE
(TYP)

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP)

FULL ROUTE
OF CLIMB

RECEPTACLE LOCATIONS

(HAND RECEPTACLES LOCATED

S
STEP RUNG RECEPTACLE

N
N\

%

s

13/4"

P

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)\/
(AS REQD)

4"x1"x1/8"
STAINLESS STEEL
FOR GALVANIZED POLE

OR WEATHERING CHANNEL
FOR WEATHERING POLE

DETAIL

50"

]
T A T T A7

qCJIL, - -

5' ABOVE FOOT RECEPTACLES) c

NUT FOR 1'@
BOLT-WELDMENT -
DESIGNED FOR 10
JACKING FORCES ™ 1T pesieN
| || FspLcE | 60" MIN
LENGTH |(SEE NOTE B)
1o 1
(SEE NOTE A) 1-8"
g B
HORIZONTAL : LW NOTES:
BEAD WELD /E x A. PERMISSIBLE VARIATION
o & FROM THIS 12" DESIGN
5-_J®  DIMENSION SHALL BE

INDICATED IN FINAL DESIGN
AND ERECTION DRAWING.

B. THE 10" AND 1'-8"
DIMENSIONS MAY BE
INCREASED TO ACHIEVE
THIS 60" MIN.

SPLICE DETAILS JACKING NUT LOCATIONS

DETAIL
I-STRING CLEARANCE ENVELOPE
(3 PLACES)

1/2"-13 UNC
STAINLESS STEEL
HEAVY HEX NUT
WELDED TO POLE/ARM
OVER 5/8" HOLE

DETAIL
ATTACHMENT PROVISION LUG
(AERIAL BRACKET, LINE NUMBER,

POLE NUMBER & GROUNDING)

ALACES)

\/

8. LIFTING VANG PROVISIONS: SKETCH J + K
9. FALL PROTECTION VANGS: SKETCHN +Q
JACKING NUT LOCATIONS: SKETCH |

/0\1.

‘\TSA ‘\TSA
J Lsa
SA

. SN
j\TPA ‘\TPA L\TPA

Lpa Lpa

LOADING TREE

NOTES:

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED

WITH A MATERIAL STRENGTH FACTOR OF 1.0.

2.V, T, &L ARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.

3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE

WIND LOAD.

THETA (6 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A.  ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION
LOAD CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.

SNUB ANGLES SHALL BE LIMITED TO A{15° DEFLECTIONJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

MAX SHIELD ANGLE AT THE STRUCTURE SFA 5%,

ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR

ENVELOPE SHOWN IN DETAIL 11,

STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE JFRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL

BE DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE

OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.

PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE

STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB.

PROVIDE ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND

HARDWARE ASSEMBLIES CAN BE REACHED FOR MAINTENANCE.

CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG

LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.

VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF

INDICATED LINE ANGLES.

MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO

ACCOMMODATE STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.

ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREARER ROD WITH NOT

MORE THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE.

&

© N

10.

12.

13.

14.

15.

" SKETCHES N + Q.

C

DRAWN
BLH
ENGINEER
CET
CHECKED

TAB

APPROVED

THE NORTHERN PASS

\'4

345kV AC HEAVY DEADEND 130-—-140°
30-SCHSP—-HDW-140

CONTRACT
SERVICES

ENG/PE#

DESCRIPTION

PRELIMINARY - NOT
FOR CONSTRUCTION

LOAD & DESIGN DRAWING

DATE
5/1/15

DRAWING NO.

TSP—-10—-001

MISC. REVISIONS
MISC. REVISIONS
RELEASE FOR RFP BID
EPN /DESCRIPTION

5/27/15
5/8/15

5/1/15
DATE

FILE: TSP—10.DWG
IMAGE:

(CONT/PE#
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STRUCTURE NAME: 32-SCHSP-LTW-002

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 550

WEIGHT SPAN (FT): 850

L WEIGHT SPAN (FT): 850
(v
Oo LU
~ [7p]
N 16" MIN ¥ LOADING CASE DESIGN LOADS
N —— N TEMP VP TP LP
2 NO. DESCRIPTION s
5 = (°F) (k) (k) (k)
{ € ARM NESC 2508 0.00 13.54 | 5.30 | 0.00
: (5 NESC 250C 60.00 561 | 598 | 0.00
SECTION £ A\ © — I
— 15° MAX NESC 250D 15.00 12.70 | 3.28 | 0.00
\_/ 10° MIN HQ EXTREME ICE 15.00 17.43 | 4.15 | 0.00
> NESC 2508 w/o OLF 0.00 9.02 | 2.65 | 0.00

BROKEN WIRE (INTACT) 0.00 9.02 | 2.49 | 0.00
BROKEN WIRE (BROKEN) | 0.00 9.02 | 1.51 | 24.00
CONSTRUCTION 30.00 2361 | 217 | 2.27
DEFLECTION 60.00 561 | 0.83 | 0.00
MAINTENANCE 60.00 13.01 | 1.66 | 0.00

DETAIL DETAIL [ 2\
AERIAL MARKER ATTACHMENT OHSW ARM ASSY \ /
(1 PLACE) (2 PLACE)

O |0 |IN|[OO|nn |~ |WI|N |-

[any
o

11'-0"

20-0"

8/19/2015 2:32 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—11.dwg — 001

(5) 15/16" DIA
LINE ANGLE HOLES
CHAMFERED
BOTH SIDES 2 1/2" MIN
TRANSVERSE 24'-0" (MIN) -“—|‘—1 3/4" /— POLE SURFACE
T AXIS 1" MAX )
3"_t @{\ AN 3/4"-10 UNC HEAVY DUTY
MIN = STAINLESS STEEL NUT
WELDED TO STRUCTURE \
w \\\\
SHIELDWIRE PLAN VIEW L T REFERENCES: \
e (3) 19/16" DIA - 1. GOUNDING NUT: SKETCH B \\\\\\ ]
=§ HOLES CHAMFERED \_ 2. STEP RUNG + RECEPTACLE : SKETCH E \
= BOTH SIDES 3/4"x 6" 10 UNC STAINLESS 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
STEEL MACHINE BOLT 4. CLIMBING FACILITIES: SKETCH B
5/8" . MAX STATIC ARM WITH 2" MAX THD LENGTH 5. RECEPTACLE LOCATIONS: SKETCH C ()
1" MAX — 3/4" . MAX COND ARM 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D %
m 7. ATTACHMENT PROVISIONS FOR GOUNDING AND 4
DETAIL 3 DETAIL DETAIL SIGNS: SKETCH F
320kV ARM ASSEMBLY \ ’ A SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT 8. LIFTING VANG PROVISIONS: SKETCH J + K Y
(2 PLACES) (4 PLACES) 9. FALL PROTECTION VANGS: SKETCH N + Q L. 'S
LINE ANGLE JACKING NUT LOCATIONS: SKETCH | S l
TSN
| N
0° REF. _ 1 ) _ ____ TRANSVERSE 1/8" DIA HOLE V Ls
A AXIS ONE SIDE ONLY 1/8" DIA HOLE S
ONE SIDE ONLY
/ / 4"%x1"x1/8" f I
STAINLESS STEEL 4"x1"x1/8" \/\ o u
TRANSMISSION PLAN VIEW FOR GALVANIZED POLE STAINLESS STEEL =
OR WEATHERING CHANNEL)_.J FOR GALVANIZED POLE © T T
FOR WEATHERING POLE OR WEATHERING c;H,o\NNE|_4)_‘J j\t P \\t P
U2 — | 1 3/4" FOR WEATHERING POLE | - Vp P Vp P
T L 1.3/4"
Ba . 1 GO-GAGE NO-GO-GAGE
< | j> 0.194" DIA HOLE TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D.
A (#11 DRILL) N ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
DETAIL DETAL_________________ [ 7\ BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
(1 PLACE) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING.
(AS REQ'D)
STEP RUNG RECEPTACLE GAGES
BACK ROUTE OF _
CLIMB (PARTIAL) - fp
RECEPTACLE LOADING TREE
(TYP) 2 i 1/2"-13 UNC
= miku -
0 - H];?j_t STAINLESS STEEL
180° REF 1-6" MIN HEAVY HEX NUT
NME ™ o 3/4" @ ROD > WELDED TO POLE/ARM NOTES:
u = OVER 5/8" HOLE 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
sl — FOR STAINLESS STEEL /C\ MATERIAL STRENGTH FACTOR OF 1.0.
15" MIN & 34" MAX | © COTTER KEY 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
MEASURED ALONG AL - _ N (SUPPLIED B 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @HALL BE APPLIED TO THE WIND LOAD.
POLE FACE (TYP) FULL ROUTE — 4. THETA(0)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
OF CLIMB RECEPTACLE & STEP RUNG DETAIL A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
/A ADDITIONAL STEP RUNG RECEPTACLE (STEP RUNG SUPPLIED BY OTHERS) ATTACHMENT PROVISIONLUG \_~ J 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
RECEPTACLE LOCATIONS w (AERIAL BRACKET, LINE NUMBER, A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
POLE NUMBER & GROUNDING) B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
(12 PLACES) CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

TRANSITION TO BACK ROUTE
OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB.

‘ HAND RECEPTACLE C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING

SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

/A
= 7.  SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
o 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BER25°.
% /C\ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
L NUT FOR 1'@ SHOWN IN DETAIL 10.
% BOLT-WELDMENT Y 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@RANE JFRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
5 DESIGNED FOR 10 TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
a JACKING FORCES 1 DESIGN 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
= L spLicE | 60"MIN SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
LENGTH |(SEE NOTE B) _ A 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
12" I ] Q ' (6 PLCS) SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
APEX OF RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE

m
T

REACHED FOR MAINTENANCE.

| (SEE NOTE A) /7_ 1-8" g ©
I - 3 )
HORIZONTAL /- i NOTES: = V-STRING CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
0 BEAD WELD m A PERMISSIBLE VARIATION - (6) 1/2" X 1" MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
| x S FROM THIS 12" DESIGN = GALV BOLTS 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STEP RUNG [ - >~  DIMENSION SHALL BE ﬁ © /c\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPT ACLES{ dE R“ND[')CEARTI'EEST'I"O‘;'SQ;\E’VFSC';GN <> 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN
= 9 o o : o) 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE,
WARNING [ T & ' ] DETAL DETAIL ~VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 D X SIDE OF INDICA
R { pE DIMENSIONS MAY BE LINE & POLE NUMBER ATTACHMENT V-STRING CLEARANCE ENVELOPE "/ A ANGLES
: INCREASED TO ACHIEVE :
2 8 THIS 60" MIN. (1 PLACE) (2 PLACES) . 55" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
LINE NUMBERS & | . 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
POLE NUMBERS | SPLICE DETAILS JACKING NUT LOCATIONS 2 1/2" 13/4" . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
> MIN. T
i B MAX.
R & TOP OF BASE PLATE
\ : t A -
DI Y BN NN NN oil
\/{\\Z\\Z\\/\/\\ i //\\Z\\{(\\<\\// E E THE NORTHERN PASS [I;BRCVIV-T
" L
\2 M 8 v ] ] ] ENGINEER
DESCRIPTION ENG/PE# ‘ CET
" CHECKED
. (3) 1 9/16" (5) 15/16" -
ELEVATION % DIA HOLES DIAHOLES 45° __] 320kV DC LIGHT TANGENT 0-2 TAB
= CHAMFERED CHAMFERED 32—SCHSP—-LTW—-002 APPROVED
BOTH SIDES BOTH SIDES
PRELIMINARY - NOT LOAD 4 DESIGN DRAWING
SUSPENSION/STRAIN PLATE MISC. REVISIONS 5/21/15

5/1/15
(4 PLACES) F O R C 0 N ST R U CTI O N RELg;I\Ss(; 55: ISI;TPS BID 2;?;11 : FILE: TSP_11.0WG SRAWING NO-

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TS P _ 1 ]. _ O 01




NU VER: 08/2012

STRUCTURE NAME: 32-SCHSP-MTW-002

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 750

WEIGHT SPAN (FT): 1200

u‘j. LINE ANGLE: O -2 DEGREES
x
5 o
N 16" MIN @ LOADING CASE DESIGN LOADS
- & TEMP VP TP LP
) A =) NO. DESCRIPTION CF) (K) (K) (K)
:
« n € ARM NESC 2508 0.00 18.06 | 6.29 | 0.00
o ' NESC 250C 60.00 7.55 7.67 0.00
m |:[ 15° MAX o NESC 250D 15.00 17.22 3.81 0.00
ECTION A HQ EXTREME ICE 15.00 23.90 4.81 0.00
\ / O\/ NESC 250B w/o OLF 0.00 12.04 3.04 0.00

BROKEN WIRE (INTACT) 0.00 12.04 | 2.88 | 0.00
BROKEN WIRE (BROKEN) | 0.00 12.04 | 2.01 | 30.00
CONSTRUCTION 30.00 26.51 | 2.40 | 2.27
DEFLECTION 60.00 7.55 | 0.83 | 0.00
MAINTENANCE 60.00 16.89 | 1.66 | 0.00

DETAIL DETAIL [ 2\
AERIAL MARKER ATTACHMENT OHSW ARM ASSY \ /
(1 PLACE) (2 PLACE)

O |0 |IN|[OO|nn |~ |WI|N |-

[any
o

(5) 15/16" DIA
LINE ANGLE HOLES
CHAMFERED
BOTH SIDES 2 1/2" MIN
TRANSVERSE 24'-0" (MIN) ———|——1 3/4" /— POLE SURFACE
- AXIS 1" MAX ]
3--_3 @(\ ®NN\D 3/4"-10 UNC HEAVY DUTY
MIN = STAINLESS STEEL NUT
WELDED TO STRUCTURE

g

11'-0"

20-0"
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SHIELDWIRE PLAN VIEW 2 | T ] REFERENCES: N
z (3) 1 9/16" DIA — 1. GOUNDING NUT: SKETCH B \\\\ ;]
= HOLES CHAMFERED \_ 2. STEP RUNG + RECEPTACLE : SKETCH E \\\\
N BOTH SIDES 3/4"x 6" 10 UNC STAINLESS 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
STEEL MACHINE BOLT 4. CLIMBING FACILITIES: SKETCH B
5/8" B MAX STATIC ARM WITH 2" MAX THD LENGTH 5. RECEPTACLE LOCATIONS: SKETCH C )
1" MAX — 3/4" . MAX COND ARM 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D X
7\ 7. ATTACHMENT PROVISIONS FOR GOUNDING AND 7
DETAIL 3 DETAIL DETAIL SIGNS: SKETCH F
320kV ARM ASSEMBLY \J/ A PENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT 8. LIFTING VANG PROVISIONS: SKETCH J + K
(2 PLACES) (4 PLACES) 9. FALL PROTECTION VANGS: SKETCH N + Q L. Vs
LINE ANGLE JACKING NUT LOCATIONS: SKETCH | S l
To N
| N
0° REF. . TRANSVERSE L
= T A= —  AXIS Vg °
/ / 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY
TRANSMISSION PLAN VIEW A"%1"%1/8" YA =
STAINLESS STEEL 4"x1"x1/8" \/\ = u T T
FOR GALVANIZED POLE STAINLESS STEEL = j\ P \\ P
OR WEATHERING CHANNEL)E.J FOR GALVANIZED POLE © J e J e
FOR WEATHERING POLE OR WEATHERING c;H,o\NNEL;/\}‘J P P
o — . 134" FOR WEATHERING POLE 1 E—
- Lo, 134
R} ) T GO-GAGE NO-GO-GAGE
<o j> 0.194" DIA HOLE TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D.
1 == (#11 DRILL) S ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
DETAIL DETAIL 7\ BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
WARNING SIGN ATTACHMENT “STEP RUNG RECEPTACLE \ / OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
1 (1 PLACE) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING.
(AS REQ'D)
C STEP RUNG RECEPTACLE GAGES
. 56 | 56
CHOLE  p—
(TYP) ' :
o
| wYC
LOADING TREE
BACK ROUTE OF -
CLIMB (PARTIAL) A=
! ! RECEPTACLE
(TYP) 5 | 1/2-13 UNC NOTES:
of ﬂ]j i STAINLESS STEEL 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
180° REF T 16" MIN HEAVY HEX NUT /c\ MATERIAL STRENGTH FACTOR OF 1.0.
—= Amlr——T 314" 3 ROD N WELDED T0 POLE/ARM 2. V,T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
i © % OVER 5/8" HOLE 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF .0 BHALL BE APPLIED TO THE WIND LOAD.
Al —21 FOR STAINLESS STEEL 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
15" MIN & 34" MAX o COTTER KEY /A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
MEASURED ALONG u N (SUPPLIED BY{OTHERS) 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
POLE FACE (TYP) FULL ROUTE Al [ —— A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
oF CLINB RECEPTACLE & STEP RUNG DETAIL s\ B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
TRANSITION TO BACK ROUTE N ADDITIONAL STEP RUNG RECEPTACLE (STEP RUNG SUPPLIED BY OTHERS) ATTACHMENT PROVISION LUG UNSNUBBED SUPPORTS SHALL BE UNLOADED.
OF CLIMB IN ADDITION TO RECEPTACLE LOCATIONS LOCATIONS IN AREAS OF CONDUCTOR ARMS (AERIAL BRACKET, LINE NUMBER, /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
RECEPTACLE TAG i R S S e e e e e e e e S e e e C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
FULL ROUTE OF CLIMB. (HAND RECEPTACLE LOCATED POLE NUMBER & GROUNDING)
= 5' ABOVE FOOT RECEPTACLES) (12 PLACES) 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
o /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE@5°.)
i C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
" SHOWN IN DETAIL 10.
i 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR %RANE ?ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
5 TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROP RECTION METHOD.
=t ) 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
o NUT FOR 1" SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
» gg;lTéV,\‘l’E[L)DF'\gERNTY 10" 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
JAGKING FORGES £ SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
| DESIGN | 0w MIN RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
i B LSEPNL(';CTi [(SEE NOTE B) o REACHED FOR MAINTENANCE.
1o 1 /h%% (6 PLCS) CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
0 (SEE NOTE A) 18" 4 o \_/ 4 \ MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
\ E/7' I ] APEX OF s 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
. HORIZONTAL : L NOTES: = V-STRING /c\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
STEP RUNG { e BEAD WELD /E @ A PERMISSIBLE VARIATION p (6) 1/2" X 1" 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS QF UNTHREADED ROD WITH NOT MORE THAN
RECEPTACLES [ =12 © |5 FROMTHIS 12" DESIGN < GALV BOLTS 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE GASE PLATE.
WARNING [ 2|8 5L-_J®  DIMENSION SHALL BE ﬁ © ~VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED TINE
SIGN { Ny INDICATED IN FINAL DESIGN L ANGLES.
e AND ERECTION DRAWING. — . 5-5" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
LINE NUMBERS & | | B. THE 10" AND 1'-8" DETAIL DETAIL . 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
POLE NUMBERS | . DIMENSIONS MAY BE LINE & POLE NUMBER ATTACHMENT V-STRING CLEARANCE ENVELOPE \. J . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
5 INCREASED TO ACHIEVE PLA (2 PLACES)
> THIS 60" MIN. A 2 1/2" 13/4"
SPLICE DETAILS JACKING NUT LOCATIONS MIN. ijx.
: . . 50 ‘f\‘ C
| ® 35 THE NORTHERN PASS BLH
7 MIN ov V ENGINEER
/T/ \</ DESCRIPTION ENG/PE# CET
CHECKED
ELEVATION A 320kV DC MEDIUM TANGENT 0-2° TAB
% DA HOLES bin HoLes 4% __| 32—-SCHSP-MTW-002

oo | e PRELIMINARY - NOT LOAD & DESIGN DRAVING

DETAIL MISC. REVISIONS 5/21/15

5/1/15
P NSIONSTRAIN PLATE @ FOR CONSTRUCTION ithst o Re B0 Dine T

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TSP _ 1 2 _ O 01




NU VER: 08/2012

STRUCTURE NAME: 32-SCHSP-HTW-002

320-KV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 950

WEIGHT SPAN (FT): 1850

L LINE ANGLE: O - 2 DEGREES
(v
Oo LlJ
~ [7p]
N 16" MIN ¥ LOADING CASE DESIGN LOADS
I e— — & TEMP VP TP LP
2 NO. DESCRIPTION s
: - (°F) (k) (k) (k)
SECTION A\ « 0 € ARM NESC 2508 0.00 2646 | 7.28 | 0.00
\ ] % W, NESC 250C 60.00 11.15 | 9.36 | 0.00
|:[ 15°MAX T NESC 250D 15.00 25.63 | 4.34 | 0.00
10° MIN HQ EXTREME ICE 15.00 3593 | 5.48 | 0.00
> NESC 2508 w/o OLF 0.00 17.64 | 3.44 | 0.00

BROKEN WIRE (INTACT) 0.00 17.64 | 3.28 | 0.00
BROKEN WIRE (BROKEN) | 0.00 17.64 | 2.58 | 40.00
CONSTRUCTION 30.00 31.91 | 263 | 2.27
DEFLECTION 60.00 11.15 | 0.83 | 0.00
MAINTENANCE 60.00 24.09 | 1.66 | 0.00

DETAIL DETAIL [ 2\
AERIAL MARKER ATTACHMENT OHSW ARM ASSY \ /
(1 PLACE) (2 PLACE)

O |0 |IN|[OO|nn |~ |WI|N |-

[any
o

LINE ANGLE

(5) 15/16" DIA

HOLES

CHAMFERED

TRANSVERSE BOTH SIDES 21/2"MIN
AXIS p
240" (MIN) =134 POLE SURFACE
1" MAX 4 3/4"-10 UNC HEAVY DUTY
" 1SRN
|v’|3|r\1_t 4| » STAINLESS STEEL NUT “EFERENCES: w \\?\\
SHIELDWIRE PLAN VIEW WELDED TO STRUCTURE 1. GROUNDING NUT: SKETCH B \\\\ 0

STEP RUNG + RECEPTACLE : SKETCH E

GAGES FOR RECEPTACLE: SKETCH L

CLIMBING FACILITIES: SKETCH B

RECEPTACLE LOCATIONS: SKETCH C
ADDITIONAL RECEPTACLE LOCATION: SKETCH D
ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F

LIFTING VANG PROVISIONS: SKETCH J + K

FALL PROTECTION VANGS: SKETCH N + Q
JACKING NUT LOCATIONS: SKETCH |

(3) 1 9/16" DIA I

HOLES CHAMFERED \_
BOTH SIDES 3/4"x 6" 10 UNC STAINLESS

STEEL MACHINE BOLT
5/8" . MAX STATIC ARM WITH 2" MAX THD LENGTH
1" MAX — 3/4" R MAX COND ARM

45°
DETAIL [ 3\ DETAIL DETAIL
320kV ARM ASSEMBLY \ / SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT
(2 PLACES) (2 PLACES) (4 PLACES)

|

+T AXIS

4" MIN

Nookrwbn =

+L AXIS

o

= ©

11-0"

20'-0"
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LINE ANGLE /N j\ Tq
L
| .
0° REF. _ | T — ___ TRANSVERSE 1/8" DIA HOLE
@ S ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY
/ / 47x1"x1/8" A 3
STAINLESS STEEL 4"x1"x1/8" \/\ o [ —$ —7
TRANSMISSION PLAN VIEW FOR GALVANIZED POLE STAINLESS STEEL = j\ P \\ P
OR WEATHERING CHANNEL}_'J FOR GALVANIZED POLE © Lp Lp
FOR WEATHERING POLE OR WEATHERING c;H,o\NNE|_4)_‘J Vp Vp
o — . 134 FOR WEATHERING POLE 3 -
— S
) . — GO-GAGE NO-GO-GAGE
¥ o j> 0.194" DIAHOLE TWO SECTIONS OF 13/16" 0.D.  TWO SECTIONS OF 7/8" O.D.
11— (#11 DRILL) ¥ ROUND MECHANICAL TUBING ~ ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
DETAIL DETAL £\ BRAZED TOGETHER. THICKNESS ~BRAZED TOGETHER. THICKNESS
WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
(1 PLACE) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING.
(AS REQD)
STEP RUNG RECEPTACLE GAGES
BACK ROUTE OF . LOADING TREE
CLIMB (PARTIAL) by
mr
RECEPTACLE
(TYP) > i 1/2"13 UNC
= | -
© i H]ZL STAINLESS STEEL
180° REF 1'-6" MIN HEAVY HEX NUT )
) REF Al | —— ) N NOTES:
N o 3/4" @ ROD z L RED T OLE/ARM A 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
Ny c MATERIAL STRENGTH FACTOR OF 1.0.
. . AT & FOR STAINLESS STEEL 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
15" MIN & 34" MAX u & COTTER KEY 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 $HALL BE APPLIED TO THE WIND LOAD.
'\P"g/L*ESgEgE /fr'}%NG UL ROUTE AL [ — (SUPPLIED B 4. THETA(8)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
(TYP) DETAIL ) 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
OF CLimB ADDITIONAL STEP RUNG RECEPTACLE RECEPTACLE & STEF RUNG e ——— 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
RECEPTACLE LOCATIONS LOCATIONS IN AREAS OF CONDUCTOR ARMS (STEP RUNG SUPPLIED BY OTHERS) (AERIAL BRACKET, LINE NUMBER A ALL CONDUCTORS AND GROUND WIRES INSTALLED.
’ ’ B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD

TRANSITION TO BACK ROUTE

POLE NUMBER & GROUNDING)
OF CLIMB IN ADDITION TO |

CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.

HAND RECEPTACLE
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING

(12 PLACES)

FULL ROUTE OF CLIMB. - /\

z C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

= 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

T /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BER5")

W c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE

) SHOWN IN DETAIL 10.

3 NUT FOR 1'@ 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR(CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED

z BOLT-WELDMENT 10" TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

e DESIGNED FOR n 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS

JACKING FORCES DESIGN | iy SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
- SPLICE 1o 2 OTE B) 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
| LENGTH — A (6 PLCS) SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE

m
T

12" y T U,
(SEE NOTE A) Y4 1-8 T \Cj? APEX OF G ) REACHED FOR MAINTENANCE.
[ L NOTES: N V-STRING CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
HORIZONTAL/: L PERMISSIBLE VARIATION C o MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
0 BEAD WELD W > EROMTHIS 12" DESIGN ] @\E(/ZBEETS 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
5L~ J®  DIMENSION SHALL BE o /C\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
STEPRUNG | 3 |= INDICATED IN FINAL DESIGN ﬁQ 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INGH OF UNTHREADED ROD WITH NOT MORE THAN
RECEPTACLES| +|= AND ERECTION DRAWING. —
Y 1= B. THE 10" AND 1-8" DETAIL DETAIL {10 ) -
WARN'NG{ M DIMENSIONS MAY BE LINE & POLE NUMBER ATTACHMENT V-STRING CLEARANCE ENVELOPE \ / ANGLES.
SIGN - L 5 INCREASED TO ACHIEVE (1 PLACE) (2 PLACES) . 55" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
= THIS 60" MIN. . 10-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.

. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.

LINE NUMBERS &{

POLE NUMBERS SPLICE DETAILS JACKING NUT LOCATIONS

21/2"
MIN.

9.0"

I—m C
= OLIJ
NI S TYOUOUNNIIN <Y
" & i THE NORTHERN PASS BLH
4" MIN. g
\</ - . . ENGINEER
DESCRIPTION ENG/PE# U CET
CHECKED
ELEVATION X g’l)A 1H9C/)1L6I;S (DS|)A1E|/01EESA\ 450 320kV DC HEAVY TANGENT 0-2° TAB

32—SCHSP—-HTW—-002 APPROVED

oo o PRELIMINARY - NOT | L0AD & DBSIGN DRAWING

= CHAMFERED CHAMFERED

SUSPENSION/STRAIN PLATE MISC. REVISIONS . 5/27/15

5/1/15
irizoes FOR CONSTRUCTION e s —sag el

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TSP _ 1 3 _ O 01




NU VER: 08/2012

STRUCTURE NAME: 32-SCHSP-LAW-010
320-KV DC CONDUCTOR: 2 -2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)

(5) 15/16" DIA.

STRUCTURE HEIGHT

8/19/2015 2:36 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—14.dwg — 001

g HOLES OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
o g CHAMFERED WIND SPAN (FT): 900
0° REF. N - BOTH SIDES WEIGHT SPAN (FT): 1250
2-0" MIN LINE ANGLE: 2 - 10 DEGREES
N - ) X
& / LOADING CASE DESIGN LOADS :
¢ g
GROUNDING TEMP | ICE | WIND | Vs TS LS VP TP LP W
NO. DESCRIPTION , . K
NUT 5 (1) 1 9/16" DIA (2) 1 9/16" DIA (°F) (in) | (mph) | (k) (k) (k) (k) (k) (k) (psf) 0
HOLES CHAMFERED
m s - HOLES CHAMFERED 1 |NESC 2508 0.00 | 050 | 39.53 | 2.09 | 2.81 | 0.00 | 18.70 | 17.29 | 0.00 | 10.00 | 90.00 | 1.50
15" MAX
SECTION A |:[ 10° MiN BOTH SIDES TOP OF HOLE TO BOTH SIDES
\ J 3" DIA MAX BE LOCATED BELOW 2 |NESC250C 60.00 | 0.00 |100.00| 0.61 | 1.76 | 0.00 | 7.82 | 14.32 | 0.00 | 29.00 | 90.00 | 1.00
> RADIUS ' BOTTON} OF STRAIN 3 |NESC 250D 15.00 | 1.00 | 39.53 | 296 | 2.15 | 0.00 | 17.87 | 11.47 | 0.00 | 4.00 | 90.00 | 1.00
PLATE 1/2" MIN.
m i) 4 |HQEXTREME ICE 15.00 | 1.50 | 39.53 | 5.30 | 3.15 | 0.00 | 24.83 | 14.60 | 0.00 | 4.00 | 90.00 | 1.00 E
DETAIL DETAIL DETAIL
L
AERIAL MARKER ATTACHMENT < > OHSW ARM ASSEMBLY \ / SUSPENTION/STRAIN PLATE  \___J 5 |NESC 2508 w/o OLF 000 | 050 | 3953 | 140 | 147 | 000 | 1247 | 9.56 | 000 | 4.00 | 50.00 | 1.00
(1 PLACE) (2 PLACES) (2 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 1.40 | 1.41 | 0.00 | 12.47 | 876 | 0.00 | 4.00 | 90.00 | 1.00
7 |BROKEN WIRE (BROKEN) | 0.00 | 0.50 | 39.53 | 1.40 | 0.93 | 5.50 | 12.47 | 3.88 | 24.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 385 | 1.05 | 0.27 | 26.93 | 874 | 2.27 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 000 | 061 | 052 | 000 | 7.82 | 414 | 0.00 | 0.00 | 90.00 | 1.00
/ fvwwvé 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 3.02 | 1.03 | 0.00 | 17.45 | 8.27 | 0.00 | 0.00 | 90.00 | 2.00 §
0° REF. ~ TRANSVERSE | 25-3"
- = = = \ AXIS (MIN.) ‘ (MIN.) A
B - — — — y o) — — _ _ l D
SHIELDWIRE PLAN VIEW - 4 . 4
45°
DETAIL [ 3\ DETAIL [ 2\ N\
320KV ARM ASSEMBLY 320KV ARM ASSEMBLY
w
LINE ANGLE (1 PLACE) V (1 PLACE) V \s\\\\\
)
REFERENCES: \\\\\\
/\¢ (5)15/16" DIA. 1. GOUNDING NUT: SKETCH B T AXIS
0° REF. | TRANSVERSE HOLES 2. STEP RUNG + RECEPTACLE : SKETCH E
= — — — A — = — NS CHAMFERED 3. GAGES FOR RECEPTACLE: SKETCH L 0
BOTH SIDES 2 1/2" MIN 2 1/2" MIN 4. CLICI\:/IBINGCFACII(_)I'{:IES:OSKSE'I'SCH BC . >
" 5. RECEPTACLE LOCATIONS: SKETCH y
! 3{? MAX "ﬂ‘— 13/4" e POLE SURFACE 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D *
TRANSMISSION PLAN VIEW < (2) 15116 DIA 1" MAX 3/4"-10 UNC HEAVY DUTY 7. égﬁgHshﬁEqu--éﬁ;R:OVISIONS FOR GOUNDING AND Vg
26" HOLES CHAMFERED (1) 19/16" STAINLESS STEEL NUT ; Ls
. BOTH SIDES T DIA HOLES WELDED TO STRUCTURE 8. LIFTING VANG PROVISIONS: SKETCH J + K '
(TYP.) CS( : SNl chavFERED 9. FALL PROTECTION VANGS: SKETCH N +Q Ts;_\:
L ; 3 I0000E JACKING NUT LOCATIONS: SKETCH | TN T
3/4" MAX 11/4" MAX \_(3)19/16" DIA BEND )\ L 5/8" P MAX ® - | BOTHSIDES manana ] ‘\ s
PLATE THK € RADIUS (TYP) ® HOLES CHAMFERED __ LINE 4" MIN. STATIC WIRE i \_ Ls
" w, AN V
(TYP) BOTH SIDES L34 PMAX 1 3/4"x 6" 10 UNC STAINLESS s
\( COND WIRE N STEEL MACHINE BOLT
1 1/16" DIA HOLES 5/8" B MAX STATIC ARM qie WITH 2" MAX THD LENGTH
1/16" CHAMFER 3/4" B MAX COND ARM -E
BOTH SIDES (TYP)
DETAIL [ 5\ DETAIL DETAIL [ 7\ DETAIL A
SWING BRACKET VANGS SUSPENSION/STRAIN PLATE CONDUCTOR VANG REMOVABLE GROUNDING BOLT T T
\__/ P P
(1 PLACE) U/ (2 PLACES) (1 PLACE) U/ (4 PLACES) \t \}
Vo © Vp ©
S
z\.
T 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
Q(%?F';)E _ - ONE SIDE ONLY
- _
o 4"x1"x1/8" YA =
@z \/\ ©
§ s STAINLESS STEEL 4"x1"x1/8"
E.’ ~ FOR GALVANIZED POLE STAINLESS STEEL
'8 OR WEATHERING CHANNEL FOR GALVANIZED POLE B -
14'-9" FOR WEATHERING POLE OR WEATHERING (;HANNEL;/Q‘J
MAX. 12" — 13/4" FOR WEATHERING POLE GO-GAGE NO-GO-GAGE
: R 1 3/4" TWO SECTIONS OF 13/16"O.D.  TWO SECTIONS OF 7/8" O.D.
s XN ) — ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING
S| o ‘ 194" DIA HOLE CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
TRANSITION TO BACK ROUTE J (#11 DRILL) % BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
OF CLIMB IN ADDITION TO OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR LOADING TREE
FULL ROUTE OF CLIMB. DETAIL DETAL £ 10\ WELDING OR BRAZING. WELDING OR BRAZING. NOTES.
gﬁ%\g SIGN ATTACHMENT (SATCEgEF;LT”\gGOf{GEACgEL/ECJ'EECT NOGO-GA GE)\/ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
HAND RECEPTACLE (AS REQD) STEP RUNG RECEPTACLE GAGES MATERIAL STRENGTH FACTOR OF 1.0.
2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE WIND LOAD.
4. THETA(8)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
NUT EOR 1'@ B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
BOLTWELDMENT ; UNSNUBBED SUPPORTS SHALL BE UNLOADED.
DESIGNED FOR 10" C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
JACKING FORCES — /C\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
DESIGN | o MIN 7. SNUB ANGLES SHALL BE LIMITED TO A{10 PEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
— SPLICE [(SEE NOTE B) /C\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEQ5°,
1om _| LENGTH \ 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
on SHOWN IN DETAIL 13.
Eﬁ,CMKBTS :};‘EI ,SLF) T (SEENOTE A) ] /7- . 8 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
RECEPTACLE AImir L NOTES. TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
VP _ - HOR'ZONTAL/—E W PERMISSIBLE VARIATION 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
(TYP) 2 Al BEAD WELD w o FROM THIS 12" DESIGN SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
o ]]j i o S DIMENSION SHALL BE 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
180° REF [ 1-6" MIN = INDICATED IN FINAL DESIGN SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
- ANME ™ & AND ERECTION DRAWING RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
o < 3/4" @ ROD B. THE 10" AND 1-8" ' FOR MAINTENANCE.
Amir—r FOR STAINLESS STEEL DIMENSIONS MAY BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
15" MIN & 34" MAX L @ COTTER KEY INCREASED TO ACHIEVE MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
MEASURED ALONG | —. X (SUPPLIED B THIS 60" MIN. 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
POLE FACE (TYP) FULL ROUTE I STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
OF CLIMB ADDTONAL ST Er RUNE RECEPTARLE RECEPTACLE & STEP RUNG SPLICE DETAILS JACKING NUT LOCATIONS 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
RECEPTACLE LOCATIONS LOCATIONS IN AREAS OF CONDUCTOR ARMS (STEP RUNG SUPPLIED BY OTHERS) TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE E,
(FIAND RECEPTACLE LOGATED ~VANG AND VANG CONN ONTO POLE SHALL BE DESIGNED TO WITHSTAND RESOCTANT LOAD 10 D R SIDE OF INDICATED TIN
5' ABOVE FOOT RECEPTACLES) ANGLES.
16. 5'-5" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE
17. 10-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS
. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
STEPRUNG | o]%
RECEPTACLES| <|=
org
WARNING { N
SIGN | 5 11213 UNG 1T (6 PLCS) o o
= o
LINE NUMBERS & STAINLESS STEEL TH @ V-STRING QL c
HEAVY HEX NUT z 3]
POLE NUMBERS | . N N RS DRAWN
5 > WELDED TO POLE/ARM = = BLH
iy OVER 5/8" HOLE < (6) 1/2" X 1" g THE NORTHERN PASS
- ENGINEER
TOP OF BASE PLATE 6 o GALV BOLTS : : : " CET
: | DESCRIPTION ENG/PE#
\/\\\\\\\\\\\ z \\\\\\\\\\\ QK_’/ DETAIL— L3 o CHECKED
ORI T R DETAIL DETAIL RUNNING ANGLE CLEARANCE \ J 320kV DC LIGHT ANGLE 2-10 TAB
S ‘ e ATTACHMENT PROVISION LUG LINE & POLE NUMBER ATTACHMENT ENVELOPE (2 PLACES) 32 _SCHSP—LAW—010 PROvED
(AERIAL BRACKET, LINE NUMBER, (1 PLACE)
’* ‘ PQLE NUMBER & GROUNDING) P RE LI M I NARY - N OT LOAD & DESIGN DRAWING
(12 PLACES) MISC. REVISIONS . 5/27/15 . . 5;]A1;1 5
ELevATION FOR CONSTRUCTION — ——
ELEVATION RELEASE FOR RFP BID 5/1/15 FILE: TSP—14.DWG DRAWING NO.

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TSP _ 1 4: _ O 01




NU VER: 08/2012

STRUCTURE NAME: 32-SCHSP-HAW-025
320-kV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)

[
u OHGW: 1 - 19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
. o 83" WIND SPAN (FT): 900
0" REF. 5 o B WEIGHT SPAN (FT): 1250
o g : LINE ANGLE: 10 - 25 DEGREES
N p LOADING CASE DESIGN LOADS
GROUNDING A
i TEMP VP TP LP
NUT - : _ NO. DESCRIPTION CF) ) ) 0
SECTION LA VI I(-ISC))EZ/; 6" DIA. 1 |NESC 2508 0.00 18.70 | 36.32 | 0.00
N\ —~ CHAMFERED 2 |NESC 250C 60.00 7.82 | 2432 | 0.00
BOTH SIDES
~ 3 |NESC 250D 15.00 17.87 | 24.95 | 0.00
DETAIL DETAIL 2 y
L
AERIAL MARKER ATTACHMENT OHSW ARM ASSEMBLY < / ? 4 |HQEXTREME ICE 15.00 24.83 | 31.83 | 0.00
(1 PLACE) (2 PLACES) (? Y 9 5 |NESC 250B w/o OLF 0.00 12.47 | 21.09 | 0.00
] 6 |BROKEN WIRE (INTACT) | 0.00 12.47 | 19.10 | 0.00
LINE ANGLE oLes 96 DIA U (2)18/16" Din
HOLES CHAMFERED 7 | BROKEN WIRE (BROKEN) | 0.00 12.47 | 10.44 | 39.85
BOTH SIDES TOP OF HOLE TO BOTH SIDES
1 34" DIA MAX BE LOCATED BELOW 8 | CONSTRUCTION 30.00 26.93 | 2018 | 2.27
. AN : BOTTOM OF STRAIN
0° REF. o~ __|TRANSVERSE o | s RADIUS PLATE 1/2" MIN 9 | DEFLECTION 60.00 7.82 | 1027 | 0.00
O AXIS . . :
\ ‘ DETAIL N\ 10 |MAINTENANCE 60.00 17.45 | 20.54 | 0.00
SUSPENSION/STRAIN PLATE  \___J
B - - - - . t - - - P (2 PLACES)
SHIELDWIRE PLAN VIEW - 4 5 ; <‘
45°
w \\\\\\
DETAIL [ 3\ DETAIL [ +\ \?\ 6
320KV ARM ASSEMBLY \ / 320KV ARM ASSEMBLY \ J \\\\\\
LINE ANGLE (1 PLACE) (1 PLACE) +T AXIS
" REFERENCES:
(5) 15/16" DIA. < 1. GOUNDING NUT: SKETCH B
0° REF. _ _ | _ " _ _ __ TRANSVERSE HOLES < 2. STEP RUNG + RECEPTACLE : SKETCH E
’ ' AXIS CHAMFERED + 3. GAGES FOR RECEPTACLE: SKETCH L
\ \ BOTH SIDES 2 1/2" MIN 2 1/2" MIN y 4. CLIMBING FACILITIES: SKETCH B
5. RECEPTACLE LOCATIONS: SKETCH C
=1 3/4" - ] POLE SURFACE S
1/ " MAX ~— 134 /. ts ' 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
TRANSMISSION PLAN VIEW . BN (2) 15/16" DIA 1" MAX 3/4"-10 UNC HEAVY DUTY Tg 7.  ATTACHMENT PROVISIONS FOR GOUNDING AND
2-6" (TYP) i <] 3 HOLES CHAMFERED (1)19/16" STAINLESS STEEL NUT A AN 7 SIGNS: SKETCH P
MIN ( / @ Ne BOTH SIDES T DIA HOLES WELDED TO STRUCTURE ‘\ S 8. LIFTING VANG PROVISIONS: SKETCH J + K
F A Seli RN Roio Vg S 0. JAGKING NUT LOCATIONS: SKETCH |
L " T T :
3/4" MAX 11/4" MAX z \_(3)19/16" DIA AN\ 5/8" R MAX x@ .| BOTHSIDES ]
PLATE THK RADIUS (TYP) o = HOLES CHAMFERED 4" MIN, STATIC WIRE a \_ o
(TYP) ¥ BOTH SIDES JARMAX 7 3/4"x 6" 10 UNC STAINLESS
| COND WIRE = STEEL MACHINE BOLT
1 1/16" DIA HOLES — 5/8" R MAX STATIC ARM S WITH 2" MAX THD LENGTH
1/16" CHAMFER 1" MAX — 3/4"R MAXCONDARM & -c
BOTH SIDES (TYP) ‘\Tp ‘\Tp

45° __|
DETAIL [ 5\ DETAIL DETAIL 7\ DETAIL AR Vo tp Jote
"SWING BRACKET VANGS \ / SUSPENSION/STRAIN PLATE CONDUCTOR VANG \ J/ REMOVABLE GROUNDING BOLT \___J P P
(1 PLACE) {(2pLACES) (1 PLACE) (4 PLACES)

STRUCTURE HEIGHT

8/19/2015 2:37 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—15.dwg — 001

o
~
- 1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
¢ HOLE
YP) _ - ONE SIDE ONLY
<
Al 4"x1"x1/8" YA - .
| ©
NS STAINLESS STEEL 4"x1"x1/8" \/\
5 A FOR GALVANIZED POLE STAINLESS STEEL
o OR WEATHERING CHANNEL4/\=.J FOR GALVANIZED POLE -
o 139 14'-9" FOR WEATHERING POLE OR WEATHERING c;HANNELg/g‘J -
FTVAX. 1127 — 13/4" FOR WEATHERING POLE GO-GAGE NO-GO-GAGE
5 N 1 3/4" TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D.
g ——t—— ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING LOADING TREE
N } 194" DIA HOLE CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR
TRANSITION TO BACK ROUTE A (#11 DRILL) e BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS
OF CLIMB IN ADDITION TO OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR
FULL ROUTE OF CLIMB. DETAIL DETAIL £ 10\ WELDING OR BRAZING. WELDING OR BRAZING.
WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ J/ NOTES:
HAND RECEPTACLE (1 PLACE) Eﬁg%igD?O'GAGE REJECT NO-GO-GAGE) STEP RUNG RECEPTACLE GAGES 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
/c\ MATERIAL STRENGTH FACTOR OF 1.0.
A 2. V,T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE WIND LOAD.
4. THETA(0)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
NUT FOR 1" A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
BOLTWELDMENT b B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
BESIGNED FOR 10" UNSNUBBED SUPPORTS SHALL BE UNLOADED.
JACKING FORCES T bESIGN /C\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
60° MIN SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
— SPLICE [(SEE NOTE B) /c\ 7. SNUB ANGLES SHALL BE LIMITED TO A5 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
1o _J LENGTH 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE@
BACK ROUTE OF . (SEE NOTE A) 18" /c\ 9. éhl_o SVLﬁ/r\NRgE?EI EI1-|3ECKS TO CONDUCTOR SHALL ALTOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
RECEPTACLE CLIMB (PARTIAL) Almr E/T [ NOTES. 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR(CRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
(TYP) ) u HOR'ZONTAL/—E W PERMISSIBLE VARIATION TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
ol AT BEAD WELD W > EROMTHIS 12 DESIGN 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
© ]]j i > S DIMENSION SHALL BE SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
180° REF [ 1-6" MIN > INDICATED IN FINAL DESIGN 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
I NMIE ™ &F AND ERECTION DRAWING SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
m 2 3/4" @ ROD B. THE 10" AND 18" ' RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
W oF FOR STAINLESS STEEL DIMENSIONS MAY BE AR
15" MIN & 34" MAX i © COTTER KEY INCREASED TO ACHIEVE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
MEASURED ALONG AL Y (SUPPLIED B THIS 60" MIN. MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
POLE FACE (TYP) FULL ROUTE A L A /\ 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
OF CLIMB SPLICE DETAILS JACKING NUT LOCATIONS o STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPTACLE LOGATIONS (Sﬂm%%) 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE.
éﬁ:ggé?gg;ﬁ%&;?ﬁé{g;A A . Xﬁg(fEAéND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
. 5'-5" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
. 109" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
STEP RUNG { ol =
RECEPTACLES| #|=
e F APEX OF
WARN'NG{ N - ¢ pLCS V-STRING
SIGN ) 1/2"-13 UNC ( N ( ) _
= STAINLESS STEEL 8 |© 50
5 > WELDED TO POLE/ARM = E2 THE NORTHERN PASS BLH
o) OVER 5/8" HOLE - (6) 172" X 1" SH
TOP OF BASE PLATE - GALV BOLTS DETAIL 1 ) ) ) ENGINEER
: B | © DESCRIPTION ENG/PE# CET
NN SRS L EEL?\:II-NG ANGLE CLEARANCE 350KV DC HEAVY ANGLE 10—25° CHECKED
TR SN RETF?\%HMENT PROVISION LUG < > BIIE\ITEA;;LPOLE NUMBER ATTACHMENT < > ENVELOPEZPLCEY) N i
| (AERIAL BRACKET, LINE NUMBER, (1 PLACE) 32— SCHSP—HAW—-025 APPROVED
’* POLE NUMBER & GROUNDING) P RE LI M I NARY - N OT LOAD & DESIGN DRAWING
A@PLACES) MISC. REVISIONS . |s/2715 . . DATE
FOR CONSTRUCTION MISC. REVISIONS . |5/8/15 ) ) 5/1/15
w RELEASE FOR RFP BID 5/1/15 FILE: TSP—15.DWG DRAWING NO.

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TSP _ 1 5 _ O 01
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SECTION
-_—

LINE ANGLE
0° REF. / ~ _ ;ﬁTRANSVERSE

\ U \ “AXIS

SHIELDWIRE PLAN VIEW

(%LINE ANGLE
\ /

7\%RANSVERSE
‘k\\

AXIS

TRANSMISSION PLAN VIEW

4n

6"

w

L

x

o

N

JE I
y A
A
\_/
<>\/

DETAIL
AERIAL MARKER ATTACHMENT
(1 PLACE)

155"
MIN. (TYP)

5.0"

20'-0"

TRANSITION TO BACK ROUTE
F CLIMB IN ADDITION TO
ULL ROUTE OF CLIMB.

HAND RECEPTACLE

STRUCTURE HEIGHT

STEPRUNG | [
RECEPTACLES| |
o3
WARNING { gl
SIGN S~
LINE NUMBERS & [ |
POLE NUMBERS | .
o
>
TOP OF BASE PLATE
|
N =
DI Y N NN NN
R 2| R

%

ELEVATION

2'-0" MIN

LEVEL

15° MAX
10° MIN

DETAIL
320kV ARM ASSEMBLY
(2 PLACES)

POLE SURFACE

<

3/4"-10 UNC HEAVY DUTY
STAINLESS STEEL NUT
WELDED TO STRUCTURE

100000 ]
\— 3/4"x 6" 10 UNC STAINLESS

STEEL MACHINE BOLT
WITH 2" MAX THD LENGTH

DETAIL
REMOVABLE GROUNDING BOLT
(4 PLACES)

L

4"x1"x1/8" \/\
STAINLESS STEEL

FOR GALVANIZED POLE
OR WEATHERING CHANNEL /\E.J
FOR WEATHERING POLE

1.3/4"
DETAIL

D T T 7
STEP RUNG RECEPTACLE

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)\J
(AS REQD)

7

[—\

=i

1'-6" MIN
- —

50"

I B B B B

J
I
;
.
|

ADDITIONAL STEP RUNG RECEPTACLE

LOCATIONS IN AREA OF CONDUCTOR ARMS

TAO e (6 PLCS)
8 |©
&
- (6) 1/2" X 1"
- GALV BOLTS
£ ©
<’__>\g_,/

DETAIL
LINE & POLE NUMBER ATTACHMENT
(1 PLACE)

DETAIL

L
OHSW ARM ASSEMBLY
(2 PLACES)

10° MIN

|

(1)1 9/16" DIA
HOLES CHAMFERED
BOTH SIDES

1 3/4" DIA MAX.
RADIUS

DETAIL

(5) 15/16" DIA.
HOLES
CHAMFERED
BOTH SIDES

]

TOP OF HOLE TO

BE LOCATED BELOW
BOTTOM OF STRAIN
PLATE 1/2" MIN.

(2) 1 9/16" DIA
HOLES CHAMFERED
BOTH SIDES

COND/OHSW ATTACHMENT

(4 PLACES)

4"x1"x1/8" \/\
STAINLESS STEEL

FOR GALVANIZED POLE
OR WEATHERING CHANNEL ﬁ

FOR WEATHERING POLE

1/2" — 1.3/4"

4"
g

DETAIL

WARNING SIGN ATTACHMENT

(1 PLACE)

1/8" DIA HOLE
ONE SIDE ONLY

1/4"

6"

GO-GAGE

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE GAGES

3/4" @ ROD

FOR STAINLESS STEEL
COTTER KEY

(SUPPLIED BY A

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

|

NO-GO-GAGE

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

RECEPTACLE
(TYP)

BACK ROUTE OF
CLIMB (PARTIAL)

180° REF

0.194" DIA HOLE
(#11 DRILL)

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP)

FULL ROUTE
OF CLIMB

RECEPTACLE LOCATIONS

(HAND RECEPTACLE LOCATED

5' ABOVE FOOT RECEPTACLES)

NUT FOR 1'@
BOLT-WELDMENT
1/8" DIA HOLE DESIGNED FOR

ONE SIDE ONLY

1om
(SEE NOTE A)
g B
HORIZONTAL :
BEAD WELD J—E/
OO <>

A

JACKING FORCES — 17

10"
| DESIGN

60" MIN
— SPLICE |-
LENGTH | (SEE NOTE B)

18"

180° REF.

NOTES:

A. PERMISSIBLE VARIATION
FROM THIS 12" DESIGN
DIMENSION SHALL BE
INDICATED IN FINAL DESIGN
AND ERECTION DRAWING.

B. THE 10" AND 1'-8"
DIMENSIONS MAY BE
INCREASED TO ACHIEVE
THIS 60" MIN.

SPLICE DETAILS JACKING NUT LOCATIONS

\Vi

DETAIL

1/2"-13 UNC
STAINLESS STEEL
HEAVY HEX NUT
WELDED TO POLE/ARM
OVER 5/8" HOLE

ATTACHMENT PROVISION LUG
(AERIAL BRACKET, LINE NUMBER,
POLE NUMBER & GROUNDING)

(12 PLACES)

STRUCTURE NAME: 32-SCHSP-LDW-045

320-kV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550

WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825

INE ANGLE: O-45 DEGREES

LOADING CASE

DESIGN LOADS

=z
o

DESCRIPTION -I;if

NESC 250B - 30.89

NESC 250C - 19.43

NESC 250D - 21.41

HQ EXTREME ICE - 27.33

NESC 2508 w/o OLF - 18.16

BROKEN WIRE (INTACT) - 16.40

BROKEN WIRE (BROKEN) 16.40

CONSTRUCTION - 12.71

V|l |IN]|]o|jlu | |lw]|N |-

DEFLECTION - 9.08

=
o

MAINTENANCE - 18.16

=
[

UPLIFT

16.59

REFERENCES:
GOUNDING NUT: SKETCH B

STEP RUNG + RECEPTACLE : SKETCH E

GAGES FOR RECEPTACLE: SKETCH L

CLIMBING FACILITIES: SKETCH B

RECEPTACLE LOCATIONS: SKETCH C
ADDITIONAL RECEPTACLE LOCATION: SKETCH D
ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F

LIFTING VANG PROVISIONS: SKETCH J + K

FALL PROTECTION VANGS: SKETCH N + Q
JACKING NUT LOCATIONS: SKETCH |

+T AXIS

+L AXIS

Nookrwn =

S©0®

LOADING TREE

NOTES:

1.

>

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
MATERIAL STRENGTH FACTOR OF 1.0.
V, T, & L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.

[>

W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @HALL BE APPLIED TO THE WIND LOAD.

THETA ( 8 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.

THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.

THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:

A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.

B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.

SNUB ANGLES SHALL BE LIMITED TO A(15°DEFLECTION ) ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEQ5°

> [>[>

©|o :

ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
SHOWN IN DETAIL 10.

10.

1.

12.

STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR 6RANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.

PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
FOR MAINTENANCE.

CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.

. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE

ANGLES.

. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.

. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2

> >

: 10'-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
. FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.

C

DRAWN

THE NORTHERN PASS BLH

CONTRACT
SERVICES

ENGINEER
CET

DESCRIPTION ENG/PE#

CHECKED

320kV DC LIGHT DEADEND 0-45° TAB

DETAIL 3
DETAIL 10 )
I-'STRING CLEARANCGE ENVELOPE "/
(2 PLACES)

PRELIMINARY - NOT
FOR CONSTRUCTION

32—SCHSP—-LDW—-045

APPROVED

LOAD & DESIGN DRAWING

DATE
MISC. REVISIONS

5/27/15

5/1/15

MISC. REVISIONS 5/8/15

DRAWING NO.

RELEASE FOR RFP BID 5/1/15 FILE: TSP—16.DWG

TSP—-16—001
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STRUCTURE NAME: 32-SCHSP-HDW-090
320-kV DC CONDUCTOR: 2 - 2933 KCMIL 91 STRAND AAAC PER PHASE (20000# @ NESC HEAVY)

W
H.:J OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
5 WIND SPAN AHEAD (FT): 550 WIND SPAN BACK (FT): 550
N 20" MIN WEIGHT SPAN AHEAD (FT): 825 WEIGHT SPAN BACK (FT): 825
LINE ANGLE: 45 - 90 DEGREES
RN I A
5 LOADING CASE DESIGN LOADS

DESCRIPTION -I;if

=z
o

NESC 250B - 54.76

o
10° MIN NESC 250C - 31.98

NESC 250D - 38.32
HQ EXTREME ICE - 48.95
NESC 2508 w/o OLF - 32.63
BROKEN WIRE (INTACT) - 29.38
BROKEN WIRE (BROKEN) 29.38

SECTION
-_—

A N

DETAIL DETAIL 2
AERIAL MARKER ATTACHMENT OHSW ARM ASSEMBLY \ /
(1 PLACE) (2 PLACES)

LINE ANGLE
0° REF. / ~ _ ;ﬁTRANSVERSE A

\ U \ “AXIS

CONSTRUCTION - 11.55
DEFLECTION - 16.77
MAINTENANCE - 33.55
UPLIFT - - 30.65

V|l |IN]|]o|jlu | |lw]|N |-

=
o

=
[

(5) 15/16" DIA.
HOLES

BY MFR. CHAMFERED
SHIELDWIRE PLAN VIEW 20" MIN ; BOTH SIDES
LEVEL ; ?
AT E 15° MAX 1) 1 9/16" DIA Q@/ " \\\\‘\\\
10° MIN (119 (2) 1 9/16" DIA \\\\ 0 REFERENCES:
. HOLES CHAMFERED HOLES CHAMFERED \\\\ 1. GOUNDING NUT: SKETCH B
o BOTH SIDES TOP OF HOLE TO BOTH SIDES T AXIS 2. STEP RUNG + RECEPTACLE : SKETCH E
/ . / A 1 3/4” DIA MAX BE LOCATED BELOW 3. GAGES FOR RECEPTACLE: SKETCH L
RADIUS : BOTTOM OF STRAIN @ 4. CLIMBING FACILITIES: SKETCH B
0° REF j \%RANSVERSE PLATE 1/2" MIN. X 5. RECEPTACLE LOCATIONS: SKETCH C
' = @ = == "AXIS (:\ _ 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
L e 2 ¢ - o, * 7. ATTACHMENT PROVISIONS FOR GOUNDING AND
i\ 320kV ARM ASSEMBLY V COND/OHSW ATTACHMENT Ao e LR
\ (2 PLACES) (4 PLACES) vV v :
L. VsB L 8. LIFTING VANG PROVISIONS: SKETCH J + K
SB l S{\J 9. FALL PROTECTION VANGS: SKETCH N +Q
TSB\\ Ts 10. JACKING NUT LOCATIONS: SKETCH |

TRANSMISSION PLAN VIEW

BACK ROUTE OF

POLE SURFACE CLIMB (PARTIAL) Lsa Lsa
4 RECEPTACLE SA SA
3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" A (TYP) y
STAINLESS STEEL NUT STAINLESS STEEL L VrB L VprB
WELDED TO STRUCTURE FOR GALVANIZED POLE . . PB J PB '
OR WEATHERING CHANNEL ﬁ 180° REF. L EC 180 REF The\ The\
0000 FOR WEATHERING POLE — =1 <5
\— 3/4" 6" 10 UNC STAINLESS 12 e \\t % ‘\t N
e 15" MIN & 34" MAX Vop PA Vo PA

0.194" DIA HOLE MEASURED ALONG

(#11 DRILL)

4"
g

STEEL MACHINE BOLT ‘
WITH 2" MAX THD LENGTH | ‘

POLE FACE (TYP)

FULL ROUTE

OF CLIMB

DETAIL DETAIL RECEPTACLE LOCATIONS
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT (HAND RECEPTACLE LOCATED
(4 PLACES) (1 PLACE) 5' ABOVE FOOT RECEPTACLE)
€ HOLE A
(TYP)
©
Q NUT FOR 1'@
C 1/8" DIA HOLE BOLT-WELDMENT ,,
ONE SIDE ONLY 1/8" DIA HOLE DESIGNED FOR 10
~ ONE SIDE ONLY JACKING FORCES— [~ 71T pEsIGN
‘% : } || sprice [ oo
4%%1"1/8" YA X - _J LENGTH
STAINLESS STEEL o o LOADING TREE
1-8 LOADING TREE
5 FOR GALVANIZED POLE ﬁ (SEENOTEA) 77|
é 2 OR WEATHERING CHANNEL —1 : ,
| & FOR WEATHERING POLE —L HOREONTA'—J_LE E ,\,IAO-II:—’EESR.MI SSIBLE VARIATION NOTES:
| " BEAD WELD L . : 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
1 GO-GAGE NO-GO-GAGE & g  FROMTHIS 12" DESIGN c MATERIAL STRENGTH FACTOR OF 1.0.
TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D. ©=_)~  DIMENSION SHALL BE 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
: ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING INDICATED IN FINAL DESIGN 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF §,0 BHALL BE APPLIED TO THE WIND LOAD.
TRANSITION TO BACK ROUTE CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR AND ERECTION DRAWING. 4. THETA(9)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
m BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS B. THE 10" AND 1'-8"
F CLIMB IN ADDITION TO DETAIL 7 A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
ULL ROUTE OF CLIMB e —————— OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR DIMENSIONS MAY BE 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
' (S,ICESEELTJ%GO?GE,S(EEPTR/ECJE%T NO-GO-GAGE)\J WELDING OR BRAZING. WELDING OR BRAZING. INCREASED TO ACHIEVE A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
(AS REQD) THIS 60" MIN. B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
STEP RUNG RECEPTACLE GAGES SPLICE DETAILS JACKING NUT LOCATIONS UNSNUBBED SUPPORTS SHALL BE UNLOADED.
. e /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
T c SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
HAND RECEPTACLE 2 /\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY.
A T c 7. SNUB ANGLES SHALL BE LIMITED TO Ad5° DEFLECTION LINEJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
W /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BED5°
> c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
5 SHOWN IN DETAIL 10.
2 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
e TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
- 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
AT 1/2"-13 UNC SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
T STAINLESS STEEL 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
5 N HEAVY HEX NUT SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
o M H]j { 3/4" @ ROD = WELDED TO POLE/ARM RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
M T 16" MIN OVER 5/8" HOLE FOR MAINTENANCE.
AmlFr—T E%F; TSETF/?'KNELESS STEEL CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
T ® (SUPPLIED BY MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
Al [ — A 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
u - RECEPTACLE & STEP RUNG DETAIL A ANGLES.
1 (STEP RUNG SUPPLIED BY OTHERS) RO AR O SO ENE /\ 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
=R (AERIAL BRACKET, LINE NUMBER, C STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
POLE NUMBER & GROUNDING) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
STEPRUNG | : ADDITIONAL STEF RUNG RECEFTACLE (12 PLACES) TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE,
o= LOCATIONS IN AREAS OF CONDUCTOR ARMS o
RECEPTACLES] | Z L £ A 55" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING CLEARANCE.
NE . 10-9" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
WARNING{ e . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
SIGN S~
LINE NUMBERS & [ |
POLE NUMBERS | .
o
o (ﬁ@ (s (6 PLCS)
TOP OF BASE PLATE 4l lo \__/ _
n C
= O Ll
NN ‘ SR = z2 A S
AR 2| R = (6) 1/2" X 1" Z b THE NORTHERN PASS BLH
- GALV BOLTS on T
| a1 1@ ' ' ;; CET
%/ 1 A DETAIL 1 DESCRIPTION ENG/PE#

ELEVATION

mmw@ DETAIL (10 320kV DC LIGHT DEADEND 45-90° TAB
(1 PLACE) I-STRING CLEARANCE ENVELOPE ' 32 _SCHSP—HDW-090 P

(2 PLACES)
LOAD & DESIGN DRAWING

PRELIMINARY - NOT

MISC. REVISIONS . |s/21p15 . .
MISC. REVISIONS 5/8/15 . . 5/1/15
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NU VER: 08/2012

STRUCTURE NAME: 30-SCVSP-LTW-002

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 850

0 REF.. L WEIGHT SPAN (FT): 1550
x LINE ANGLE: O - 2 DEGREES
45° o 9-0" A L
S 7
GROUNDING NUT 20" MIN 4 LOADING CASE DESIGN LOADS
- & TEMP VP TP LP
SECTION 2 - NO. DESCRIPTION (°F) (k) (k) (k)
p
V C o € ARM 1 |NESC 2508 0.00 15.32 | 4.99 | 0.00
o W 2 |NESC 250C 60.00 6.00 | 6.26 | 0.00
15°MAX B 3 |NESC 250D 15.00 16.00 | 3.09 | 0.00
LINE ANGLE
4 |NU EXTREME ICE 15.00 19.62 | 3.56 | 0.00
> 5 |NESC 250B w/o OLF 0.00 10.21 | 229 | 0.00
0° REF. TRANSVERSE DETAIL DETAIL 2\ 6 |BROKEN WIRE (INTACT) 0.00 10.21 | 2.21 | 0.00
0° REF S
AXIS AERIAL MARKER ATTACHMENT OHSW ARM ASSEMBLY \ / 7 |BROKEN WIRE (BROKEN) 0.00 10.21 | 1.82 | 22.80
(1 PLACE) (1 PLACE) 8 | CONSTRUCTION 30.00 17.63 | 156 | 1.21
9 |DEFLECTION 60.00 6.00 | 0.47 | 0.00
SHIELDWIRE PLAN VIEW 10 |MAINTENANCE 60.00 13.80 | 0.93 | 0.00
(5) 15/16" DIA
HOLES
CHAMFERED
LINE ANGLE 14'-0" BOTH SIDES 2 1/2" MIN
- 1 3/4"
2'-0" MIN N "
1" MAX
LEVEL S
0° REF. S’ _ ___|TRANSVERSE 3"_3 < \ N _
A ' AXIS MIN R o
\ |I \+
15° MAX x

(3) 19/16" DIA
HOLES CHAMFERED
BOTH SIDES

TRANSMISSION PLAN VIEW 10° MIN

4" MIN

5/8" R MAX STATIC ARM REFERENCES:
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1. GOUNDING NUT: SKETCH B
A 1" MAX — 3/4" R MAX COND ARM 2. STEP RUNG + RECEPTACLE : SKETCH E \\\\ 0
DETAIL 3. GAGES FOR RECEPTACLE: SKETCH L \\\\
TSR DETAIL 4. CLIMBING FACILITIES: SKETCH B T AXIS
(3 PLACES) SUSPENSION/STRAIN PLATE 5. RECEPTACLE LOCATIONS: SKETCH C
(4 PLACES) 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D ”
7. ATTACHMENT PROVISIONS FOR GOUNDING AND X
SIGNS: SKETCH F _
8. LIFTING VANG PROVISIONS: SKETCH J + K +
9. FALL PROTECTION VANGS: SKETCH N +Q
JACKING NUT LOCATIONS: SKETCH |
a POLE SURFACE
3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA — T:Ts
— T OR WEATHERING CHANNEL ﬁ FOR GALVANIZED POLE
@ — FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ‘ﬂ .
! ] A . \_ 10" — 1 3/4" FOR WEATHERING POLE \Tp
o S 3/4"x 6" 10 UNC STAINLESS —t—f— 1 34" b
N STEEL MACHINE BOLT ‘ 1 Vp
| 14'-0" WITH 2" MAX THD LENGTH |z ‘ 0.194" DIA HOLE
a1 ghoe R | (#11 DRILL) 5%
e { —_—
DETAIL DETAIL DETAIL 7\ ’/—‘\Tp
= -3 REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / Lp
SR (4 PLACES) (1 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) Vp
< £ (AS REQ'D)
= f?
)~ N — | Tp
A
1/8" DIA HOLE Vp
ONE SIDE ONLY 1/8" DIA HOLE
~ ONE SIDE ONLY
T BACK ROUTE OF -
5% CLIMB (PARTIAL) AT
RECEPTACLE
— 1 (TYP) 5 u
z — L o 1 ': +
2 i m [ —L LOADING TREE
N GO-GAGE NO-GO-GAGE 180° REF. AU -0 MIN e
TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. %
A ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING M N
- CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR Amir—T
r \ T BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS 15" MIN & 34" MAX u Q
9 OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR MEASURED ALONG | — NOTES:
& W WELDING OR BRAZING. WELDING OR BRAZING. POLE FACE (TYP) FULL ROUTE U /C\ 1) QIAI:F :ENIEI,IACI:_A;TEIIQDEIF\I%A'\FEI)-ISFAA%E gETg\ﬁTOE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
= i} .U.
‘ x OF CLIMB ADDITIONAL STEP RUNG 2.V, T, &LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
5 STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS RECEPTACLE LOCATIONS IN 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 HALL BE APPLIED TO THE WIND LOAD.
- (HAND RECEPTACLES LOCATED AREA OF CONDUCTOR ARMS 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
-3 2 = 5' ABOVE FOOT RECEPTACLES) A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
h - S @ 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
A I/B—— NUT FOR 1" B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
/// 5 BOLT-WELDMENT UNSNUBBED SUPPORTS SHALL BE UNLOADED.
HAND RECEPTACLE L ® DESIGNED FOR 10" C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
TRANSITION TO BACK ROUTE JACKING FORCES =T SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
OF CLIMB IN ADDITION TO DESIGN 60" MIN 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
FULL ROUTE OF CLIMB. | | |-sPLICE [(SEE NOTE B) /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.
1om _} LENGTH ) c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
(SEE NOTE A) e 1/2°-13 UNC SHOWN IN DETAIL 10.
17| STAINLESS STEEL 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@(RANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
) K . N HEAVY HEX NUT TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROP ERECTION METHOD.
3/4" @ ROD HORIZONTAL/I g NOTES: > WELDED TO POLE/ARM 11. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
| FOR STAINLESS STEEL BEADWELD = | | A e OVER 5/8" HOLE SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
COTTER KEY A o @ DIMENSION SHALL BE RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
! SUPPLIED B — INDICATED IN FINAL DESIGN FOR MAINTENANCE.
0 ( AND ERECTION DRAWING. CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
RECEPTACLE & STEP RUNG B. THE 10" AND 1-8" DETAIL s\ MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
0 (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG \___/ 12. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STEP RUNG { ol = J INCREASED TO ACHIEVE (AERIAL BRACKET, LINE NUMBER, /C\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPTACLES| «|= THIS 60" MIN. POLE NUMBER & GROUNDING) 13. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH P OF UNTHREADED ROD WITH NOT MORE THAN 2
obs (DPLACES) TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLAT .
WARNlNG{ & & SPLICE DETAILS JACKING NUT LOCATIONS A } MPORARY LIET OR ONPOINTS, CLOSETO ORMAL POINTE O SAND | KN ORLVET
SIGN S OPERATIONS SHALL BE DESIGNS TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
LINE NUMBERS &{ = A . VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
ANGLES.
POLE NUMBERS . . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
°°_ al TOP OF BASE PLATE /h@ (&) (6 PLCS)
\ : : T ° 58 C
- (6) 1/2" X 1" 35 THE NORTHERN PASS BLH
A - ° GALV BOLTS on m——
%<’__>\ DESCRIPTION ENG/PE# CET
1~

e EWWW@ EISE'IQ:II:IG CLEARANCE ENVELOPE ./ 345kV AC HEAVY TANGENT 0—2° TAB
(1 PLACES) @ 30—SCVSP-LTW-002 APPROVED

A e PRELIMINARY - NOT LOAD & DESIGN DRAWING —

MISC. UPDATES 5/22/15

5/1/15
F O R C o N ST R U CTI O N A REL':Z”AS;:I:Z IEE\QSII:::SBID ) 2;?;11: ) ) FILE: TSP—18.DWG DRAWING NO.

EPN /DESCRIPTION CONT‘/PE# DATE IMAGE: TSP _ 1 8 _ O 01




NU VER: 08/2012

STRUCTURE NAME: 30-SCVSP-LDW-060
345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
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STEP WIRE ATTACHMENT _ .
RUNG 60° PLATE & GROUNDING WIND SPAN AHEAD (FT): 400 WIND SPAN BACK (FT): 400
NUT 2 BELOW PLATES /5" MAX PLATE 2 1/2" MIN WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
o8 MR TE LINE ANGLE: O - 60 DEGREES
" - 13/4"
0° REF. | (2) 15/16 = )
! - ] DIA HOLES 1" MAX LOADING CASE DESIGN LOADS
, 1 1/4" DIA HOLES CHAMFERED
Ny L 1/16" CHAMFER ] (1) 1 9/16" TEMP | IcE [wIND| vsa | T7sA | tsa | vsB | 1B | tsB | vea | TPA | PA | vPB | TPB | LPB W
VARIES | BOTH SIDES g NO DESCRIPTION . 0 K
12 BOTH SIDES (TYP) Vo] DA HOLES : (°F) (in) | (mph) | (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) | (psf)
60° E 5/8" . MAX O gg?&”gfggg 1 |NESC 2508 0.00 | 050 | 3953 | 084 | 532 | 962 | 0.84 | 532 | -962 | 6.50 | 22.29 | 41.24 | 6.50 | 22.29 | -41.24 | 10.00 | 90.00 | 1.50
Y 1 1/2" MAX STATIC WIRE ™
SECTION [ A\  —t— 3 RADIUS R 2 |NESC 250C 60.00 | 0.00 |100.00| 0.26 | 2.69 | 4.51 | 0.26 | 2.69 | -4.51 | 2.48 | 14.12 | 23.11 | 2.48 | 14.12 | -23.11| 29.00 | 90.00 | 1.00
V . MIN COND WIRE L 3 |NESC 250D 15.00 | 1.00 | 39.53 | 1.15 | 434 | 801 | 1.15 | 434 | -8.01 | 6.11 | 16.70 | 31.53 | 6.11 | 16.70 | -31.53 | 4.00 | 90.00 | 1.00
qln
i S5 4  |NU EXTREME ICE 15.00 | 1.25 | 3953 | 1.56 | 536 | 9.92 | 1.56 | 536 | -9.92 | 7.22 | 19.56 | 36.98 | 7.22 | 19.56 | -36.98 | 4.00 | 90.00 | 1.00
~ ':/
5 DETAIL [ 2\ DETAIL [ 3\ 5 |NESC 250B w/o OLF 0.00 | 050 | 39.53 | 056 | 3.12 | 583 | 056 | 3.12 | -5.83 | 4.33 | 13.16 | 24.99 | 4.33 | 13.16 | -24.99 | 4.00 | 90.00 | 1.00
VANG DETAIL \_/ DEADEND VANG \_/ 6 |BROKEN WIRE (INTACT) | 0.00 | 050 | 39.53 | 056 | 2.95 | 550 | 056 | 2.95 | 550 | 4.33 | 12.07 | 22.80 | 4.33 | 12.07 | -22.80 | 4.00 | 90.00 | 1.00
LINE ANGLE T (1 PLACE) (8 PLACES)
7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 056 | 2.95 | 550 | 0.56 | 0.20 | 0.00 | 4.33 | 12.07 | 22.80 | 4.33 | 0.67 | 0.00 | 4.00 | 90.00 | 1.00
) 8 | CONSTRUCTION 30.00 | 0.00 | 2997 | 365 | 1.45 | 027 | 174 | 267 | -5.23 | 14.89 | 6.67 | 1.21 | 5.06 | 12.09 |-23.49 | 3.45 | 90.00 | 1.50
0° REF. TRA"S(YgRSE 9 |DEFLECTION 60.00 | 000 | 0.00 | 026 | 1.48 | 296 | 026 | 148 | -2.96 | 2.48 | 667 | 1334 | 248 | 6.67 |-13.34| 0.00 | 90.00 | 1.00
10 |MAINTENANCE 60.00 | 0.00 | 000 | 233 | 296 | 592 | 233 | 296 | -5.92 | 6.75 | 13.34 | 26.68 | 6.75 | 13.34 | -26.68 | 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00 | 000 | 000 | 026 | 222 | 443 | 026 | 222 | -443 | 248 | 1034 | 2069 | 2.48 | 10.34 | -20.69 | 0.00 | 90.00 | 1.00
& /\
2'-0" MIN
LEVEL
LINE ANGLE
w \\\\\\
DETAIL 15° MAX \\\?\ 0
. / AERIAL MARKER & SHIELDWIRE 10° MIN \\\\
ATTACHMENT
0° REF. . _ . TRAN§VERSE (1 PLACE) +T AXIS REFERENCES:
AXIS 2 1. GOUNDING NUT: SKETCH B
\ < 2. STEP RUNG + RECEPTACLE : SKETCH E
- .
DETAIL s\ ¥ ?1' SG%%?NZOEAFSESEETSAEkE.TSCﬁE;CH -
?;‘gﬁé%'\s";’ ERARMASSEMBLY \___J 5. RECEPTACLE LOCATIONS: SKETCH C
A A Veg 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
TRANSMISSION PLAN VIEW A Lsg 7. ATTACHMENT PROVISIONS FOR GOUNDING AND
T \\l SIGNS: SKETCH F
(5) 15/16" DIA s 8. LIFTING VANG PROVISIONS: SKETCH J + K
HOLES CHAMFERED ‘\TSA 9. FALL PROTECTION VANGS: SKETCH N + Q
TOP OF HOLE TO BE BOTH SIDES Lsa JACKING NUT LOCATIONS: SKETCH |
POLE SURFACE LOCATED BELOW _\ VSA
e BOTTOM OF END PLATE o B/ Vp
3/4"-10 UNC HEAVY DUTY no e q 20 YA ( _ Lpg
4"x1"x1/8 MIN l
STAINLESS STEEL NUT STAINLESS STEEL 4"1"1/8" YA - Tor\
WELDED TO STRUCTURE : PB
FOR GALVANIZED POLE STAINLESS STEEL ™ TN T
¢ vanG A SO0 OR WEATHERING CHANNEL /L‘J FOR GALVANIZED POLE L j\t PA
ANG . =2 B FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ‘ﬂ | 13/4" Ve | Vo PA
\_ 10" — 1 3/4" FOR WEATHERING POLE 1 3/4" MAX L ’pB| "PA
3/4"x 6" 10 UNC STAINLESS ———— 134" RADIUS 3/4" R MAX. 21/2" FB l
STEEL MACHINE BOLT i R (1) 1 9/16" DIA MIN TPB\\ ae
WITH 2" MAX THD LENGTH £ N ‘ 0.194" DIA HOLE HOLE CHAMFERED \TPA
R \ (#11 DRILL) s BOTH SIDES j Lon
L o 7\ Veg| VPA
DETAIL DETAIL DETAIL 8 DETAIL 5 Lpg PB
A REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ J/ JUMPER ATTACHMENT \ J/ T \\l
= (4 PLACES) (1 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) (3 PLACES) BN _L =
z (AS REQD) j\ PA
. Lpa
PA
1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY S
- IS
- _ BACK ROUTE OF
R CLIMB (PARTIAL) -
© At - LOADING TREE
RECEPTACLE -
—1 (TYP) 5 i
— = | 1T
0° REF 180° REF. © | H]:_L NOTES:
- 1'-6" MIN NOTES:
GO-GAGE NO-GO-GAGE Al P — 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. o /C\ MATERIAL STRENGTH FACTOR OF 1.0.
ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX " Ny 2.V, T,&L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG N~ s 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {0 BHALL BE APPLIED TO THE WIND
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) o @ LOAD.
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR Al [ —1 4. THETA(0)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
WELDING OR BRAZING WELDING OR BRAZING FULL ROUTE L
: : OF CLIMB A 5.  THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
= ADDITIONAL STEP RUNG A 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
o STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS RECEPTACLE LOCATIONS IN A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
w (HAND RECEPTACLES LOCATED AREA OF CONDUCTORS ARMS B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
w 5' ABOVE FOOT RECEPTACLES) CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
x A C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
5 /c\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
= D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
= NUT FOR 1"@ 7. SNUB ANGLES SHALL BE LIMITED TO A(15° DEFLECTIONANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
» BOLT-WELDMENT o /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE 15°.
DESIGNED FOR L C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
JACKING FORCES ™ 17T pESIGN ) SHOWN IN DETAIL 1.
| | FspPLcE | 80" MIN 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE JFRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
LENGTH |(SEE NOTE B) DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
M 12" T 1/2"-13 UNC 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
S \ (SEENOTE A) 1-8" STAINLESS STEEL OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
o N— HAND RECEPTACLE s/ P HEAVY HEX NUT 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE
N STONTOBACK ROUTE[ Il A 3/4" @ ROD HOR|ZONTA|_/—~_ L NOTES: > WELDED TO POLE/ARM STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE
L @ A PERMISSIBLE VARIATION OVER 5/8" HOLE
BEAD WELD | ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES
OF CLIMB IN ADDITION TO FOR STAINLESS STEEL o b FROM THIS 12" DESIGN
FULL ROUTE OF CLIMB. \ COTTER KEY o 8 CAN BE REACHED FOR MAINTENANCE.
SUPELIED BY _ — DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
( 'ND'CATECD "E‘)F'NAL DES(';GN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8 DETAIL ANGLES
(STEP RUNG SUPPLIED BY OTHERS) DR S ONS MAY BE e &TETQEEEFE/TEESTOX:EEHJMSER A 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STEPRUNG | =2 THIS 60" MIN. POLE NUMBER & GROUNDING) C STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
RECEPTACLES] +|Z (11 PLACES) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE
IS SPLICE DETAILS JACKING NUT LOCATIONS THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE.
WARNING{ gy " JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
SIGN N A . FALL PROTECTION VANG FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
= Q.
LINE NUMBERS &
POLE NUMBERS |
o
> /’“Q (6 PLCS)
ol | ln TOP OF BASE PLATE 6l o . S
& =43,
IR 5| XN = 22 i
AR IR < (6) 1/2" X 1" Zi THE NORTHERN PASS BLH
- ° GALV BOLTS own e
ﬁ — DESCR'IPTION ENG)PE# CET
<>
m CHECKED
ElIrE\JTEAg-POLE NUMBER ATTACHMENT — \_ IDISE'IQ:II:IG CLEARANCE ENVELOPE ( ) 345kV AC LIGHT DEADEND 0-60° TAB
ELEVATION (1 PLACES) (3 PLACES) 30—SCVSP—LDW-060 APPROVED
PRELIMINARY - NOT LOAD & DESIGN DRAWING
DATE
MISC. UPDATES 5/22/15 5/1/15
FOR CONSTRUCTION i a
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—19.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - 1 9 - O 01




NU VER: 08/2012

STRUCTURE NAME: 10-SCVSP-LTW-002
115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)

Hj OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
o o WIND SPAN (FT): 800
Qo 5'-0 WEIGHT SPAN (FT): 1250
N PASAN LINE ANGLE: 0 -2 DEGREES
0° REF. ?\4 ——C—— .
‘4 a’ T LOADING CASE DESIGN LOADS
/;
TEMP | ICE | WIND S TS LS VP TP LP w
o NO. DESCRIPTION . ) K
90 s >@ (°F) (in) | (mph) (k) (k) (k) (k) (k) (k) (psf) 0
SECTION H 5o MAX 1 |NESC 250B 0.00 | 050 | 3950 | 2.09 | 1.34 | 0.00 | 452 | 196 | 0.00 | 10.00 | 90.00 | 1.50
-— 10° MIN
2 |[NESc 250C 60.00 | 0.00 [100.00| 0.61 | 1.03 0.00 | 1.62 220 | 0.00 | 29.00 | 90.00 | 1.00
> A 3 |NESC 250D 15.00 | 1.00 | 39.50 | 2.96 | 094 | 000 | 5.04 | 1.27 | 0.00 | 4.00 | 90.00 | 1.00
m 4 |NU EXTREME ICE 15.00 | 130 | 39.50 | 4.03 | 1.14 | 000 | 635 | 1.47 | 0.00 | 4.00 | 90.00 | 1.00
DETAIL L 2 NESC 250B w/o OLF
N YN YN AT EN S SS SR 5 0.00 | 050 | 3950 | 1.40 | 061 | 0.00 | 3.02 | 090 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) (1 PLACE) N’ 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3950 | 1.40 | 059 | 0.00 | 3.02 | 0.80 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.50 | 1.40 0.50 5.50 3.02 0.68 6.75 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 30.00 | 3.85 | 0.30 | 0.27 6.55 | 0.58 | 0.48 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 000 | 000 | 0.61 | 0.10 | 0.00 | 1.62 | 0.18 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. TRANSVERSE 10 |MAINTENANCE 60.00 [ 0.00 | 000 | 3.02 | 0.21 | 000 | 503 | 0.36 | 0.00 | 0.00 | 90.00 | 2.00

~AXIS 10'-6" 9-0"

12-0" MIN
|LEVEL

2-0"MIN
LEVEL
/— € ARM | £

SHIELDWIRE PLAN VIEW
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T T 3
o ‘ A o ‘ A
LINE ANGLE ;
CLEAR  © w \\\\\\\\
0° REF. | TRANSVERSE
@_ﬂi \ AXIS DETAIL DETAIL A REFERENCES: \\\\\\\\ s
\ 15kV 10-6" ARM ASSEMBLY 115kV 9-0" ARM ASSEMBLY 1. CLIMBING FACILITIES: SKETCH B
@PLACE) @PLACES) 2. GROUNDING NUTS: SKETCH B +T AXIS
3. HAND + FOOT RECEPTACLE LOCATIONS: o
TRANSMISSION PLAN VIEW A A SKETCH O %
4. STEP RUNG: SKETCH E o
5.  ATTACHMENT PROVISIONS FOR SIGNS + +
) GROUNDING: SKETCH F
(5) 15/16" DIA 6. JACKING NUT LOCATIONS: SKETCH |
- O e, 212" MIN 7. LIFTING VANGS: SKETCH J + K
2 . 8. STEP RUNG RECEPTACLE GAGES: SKETCH L
BOTH SIDES M 31/f' A va POLE SURFACE 9. FALL PROTECTION VANGS: SKETCH N + Q — =
g _t 7 / AN 3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" f j\t S
¢ HOLE MIN o STAINLESS STEEL NUT STAINLESS STEEL Vg S
5 _ WELDED TO STRUCTURE FOR GALVANIZED POLE
L (e Zf& - ¢ OR WEATHERING CHANNEL j“'ﬂ | P
) = - . 000000 ] FOR WEATHERING POLE L
5 = (3) 1 9/16" DIA - e Vil
o = HOLES CHAMFERED 374 6" 10 UNG STAINLESS 12" — | P
- BOTH SIDES X
4 STEEL MACHINE BOLT -
¢ HOLE 7 5/8" . MAX STATIC ARM WITH 2" MAX THD LENGTH N j> 0.194" DIA HOLE \TP
~—~TVP) 1" MAX — 3/4" P MAX COND ARM R (#11 DRILL) N
2 G
:3& DETAIL DETAIL DETAIL
= 5 SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT I
o (4 PLACES) (4 PLACES) ‘\TP
Vp P
) 1/8" DIA HOLE
S ONE SIDE ONLY 1/8" DIA HOLE
2 B ONE SIDE ONLY
4"x1"x1/8" V' X BACK ROUTE OF
FOR GALVANIZED POLE o CLIMB (PARTIAL)
OR WEATHERING CHANNEL jL‘J 1 (Ffrf(CPfPTACLE
g FOR WEATHERING POLE | - 12 LOADING TREE
o < Lo 134 ‘
o & - GO-GAGE NO-GO-GAGE 0°REF || 4 5 || 180° REF
- o ) TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. ‘
) w &I H ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING
HAND RECEPTACLE © oo~ CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR 6 NOTES:
A R ANSITION T BACK ROUTE o 2 DETAL (s \ BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS 15" MIN & 34" MAX /c\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
OF CLIMB IN ADDITION TO |l b5 STEP RUNG RECEPTACLE \ / OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR MEASURED ALONG MATERIAL STRENGTH FACTOR OF 1.0.
FULL ROUTE OF CLIMB. Q| E (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING. POLE FACE (TYP) FULL ROUTE 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
Z| & (AS REQD) OF CLIMB 3. WIS THEe WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE WIND LOAD.
| © 4. THETA (0)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
m STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
" (HAND RECEPTACLES LOCATED 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
o 5" ABOVE FOOT RECEPTACLES) A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
= B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
S NUT FOR 1" @ CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
x BOLT-WELDMENT ! /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
s ) 2 DESIGNED FOR 10" C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
W JACKING FORCES € /\ 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
DESIGN 60" MIN C 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE{TBD)
— SPLICE [(SEE NOTE B) 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
1on _y LENGTH 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@RANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
STEPRUNG | (SEE NOTE A) 1g" TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
RECEPTACLES] + |2 ] /7- ! 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
N 3/4" & ROD L NOTES. SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
T1E {‘ A HOR'ZONTAL/f N PERMISSIBLE VARIATION 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
=T FOR STAINLESS STEEL BEAD WELD W > EROM THIS 12" DESIGN RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
< g COTTER KEY ° @ DIMENSION SHALL BE RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
10 (SUPPLIED BY —— INDICATED IN EINAL DESIGN REACHED FOR MAINTENANCE.
AND ERECTION DRAWING. CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
& RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
> _ GROUND (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE /C\ 13. STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0" ABOVE
= / LINE INCREASED TO ACHIEVE AND 5'-0" BELOW THE NOMINAL GROUND LINE.
S ™ VAN THIS 60" MIN. 14. APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO @D\BOVE TOP OF CORROSION COLLAR.
BN, ARSI 15. BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"
R = R SPLICE DETAILS JACKING NUT LOCATIONS RATCHES QCCURRING IN SHIPPING ANR HANDLING, A GOPY OF THE MSDS S T( ALL BE SUPPLIED WITH THE "TQ ) P" MATERIA
A . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION & ON REFERENCE SKETCHES N + Q.
/ . 32" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
CORROSION = ROUTE.
COLLAR ——— B
[m]
)
Zz
E 1/2"-13 UNC o A C
(7)) < 8
PLATE — ﬁéﬁw\l{_iﬁiﬂﬁa E E THE NORTHERN PASS [I;SRCVII-T
PLATE > WELDED TO POLE/ARM CORROSION COLLAR Sh
OVER 5/8" HOLE SEE NOTES 13 & 14 - - ‘? ENGINEER
DESCRIPTION ENG/PE# CET

ELEVATION

DETAIL
ATTACHMENT PROVISION LUG
RIAL BRACKET & GROUNDING)

@ED
A LACES)

DETAIL
STRUCTURE GROUNDING

(10 )
\_/

CHECKED

115kV AC TANGENT 0-2° TAB

PRELIMINARY - NOT
FOR CONSTRUCTION

10—SCVSP—-LTW-002 APPROVED

LOAD & DESIGN DRAWING
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STRUCTURE NAME: 10-SCVSP-LTW-002
115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)

L OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
e o WIND SPAN (FT): 800
S 5-0 WEIGHT SPAN (FT): 1250
N o LINE ANGLE: 0 - 2 DEGREES
0° REF. v —C—— - .
‘?v % LOADING CASE DESIGN LOADS
/;
TEMP | ICE | WIND | Vs TS LS VP TP LP W
o0 g >.@ No- PESCRIPTION 2 I O I O O 0 I
SECTION |:[ - 1 |NESC2508B 0.00 | 050 |39.50 | 209 | 134 | 000 | 452 | 1.96 | 0.00 | 10.00 | 90.00 | 1.50
(107 MIN ) 2 [NESC 250C 60.00 | 0.00 [100.00| 0.61 | 1.03 | 0.00 | 1.62 | 220 | 0.00 | 29.00 | 90.00 | 1.00
> A 3 |NESC 250D 15.00 | 1.00 | 39.50 | 2.96 | 094 | 000 | 5.04 | 1.27 | 0.00 | 4.00 | 90.00 | 1.00
7~ 4 |NU EXTREME ICE 15.00 | 1.30 | 39.50 | 4.03 | 1.14 | 000 | 635 | 1.47 | 0.00 | 4.00 | 90.00 | 1.00
DEIAL R e 2 NESC 2508 w/o OLF
s SN P NG 5 0.00 | 050 [ 3950 | 1.40 | 061 | 0.00 | 3.02 | 090 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) (1 PLACE) Nt 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 39550 | 1.40 | 059 | 0.00 | 3.02 | 0.80 | 0.00 | 4.00 | 90.00 | 1.00
7 |BROKEN WIRE (BROKEN) | 0.00 | 0.50 | 39.50 | 1.40 | 0.50 | 5.50 | 3.02 | 0.68 | 6.75 | 4.00 | 90.00 | 1.00
8 |CONSTRUCTION 30.00 | 0.00 | 30.00 | 3.85 | 030 | 027 | 655 | 058 | 0.48 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 0.00 | 0.61 | 0.10 | 000 | 1.62 | 0.18 | 0.00 | 0.00 | 90.00 | 1.00
LINE ANGLE - A - 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 3.02 | 021 | 0.00 | 503 | 036 | 0.00 | 0.00 | 90.00 | 2.00
106" 9.0"
x /2\
2-0" MIN 2-0" MIN s
0° REF. " TRANSVERSE LEVEL LEVEL
U AXIS
SHIELDWIRE PLAN VIEW B ~ L -
% A %ﬁ
/A .
REFERENCES: N\
CLEAR CLEAR 1. GROUNDING NUT: SKETCH B \}\\\ 0
2. STEP RUNG + RECEPTACLE : SKETCH E \\r\\
DETAIL DETAIL A 3. GAGES FOR RECEPTACLE: SKETCH L
115kV 10'-6" ARM ASSEMBLY 115kV 9'-0" ARM ASSEMBLY 4. CLIMBING FACILITIES: SKETCH B +T AXIS
LINE ANGLE 5. RECEPTACLE LOCATIONS: SKETCH C »
zf; 6. ATTACHMENT PROVISIONS FOR GOUNDING AND %
SIGNS: SKETCH F <
7. LIFTING VANG PROVISIONS: SKETCH J + K +
0° RE':;C> _ __| TRANSVERSE 8. FALL PROTECTION VANGS.Z SKETCHN + Q
— (= \ AXIS (5) 15/16" DIA 9. JACKING NUT LOCATIONS: SKETCH |
HOLES ;
CHAMFERED 2 1/2/ MIN
BOTH SIDES -—ﬂ‘—1 3/4" POLE SURFACE P
TRANSMISSION PLAN VIEW /m 1" MAX e j\ Ts
g _t 7 / BN 3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" YA v ks
VIN = STAINLESS STEEL NUT STAINLESS STEEL S _ .
@ WELDED TO STRUCTURE FOR GALVANIZED POLE e
e ] OR WEATHERING CHANNEL ﬁ \
- T P
z (3) 1 916" DIA B FOR WEATHERING POLE " Ve
: HOLES CHAMFERED \_ . 12— oy 1%
% BOTH SIDES 3/4"x 6" 10 UNC STAINLESS
A STEEL MACHINE BOLT 1 Tp
. 5/8" R MAX STATIC ARM WITH 2" MAX THD LENGTH %% ‘ 0.194" DIA HOLE \t
1" MAX — 3/4" R MAX COND ARM (#11 DRILL) v_ P
€ HOLE P
DETAIL DETAIL DETAIL
SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT ARNING SIGN ATTACHMENT ] \_—TP
- (4 PLACES) (4 PLACES) (2 PLACES) \
& A Ve
ﬁ%——, € HOLE
\ e E\(TYP)
o ol
> - >
\ g e ol 1/8" DIA HOLE
, A A A . ONE SIDE ONLY 1/8" DIA HOLE
A o ~ ONE SIDE ONLY
ol 198 ! 4'x1"x1/8" V! 3 3 BACK ROUTE OF
FOR GALVANIZED POLE o CLIMB (PARTIAL
ﬂ OR WEATHERING CHANNEL jL'J '(QTE(%'?PTACLE LOADING TREE
| FOR WEATHERING POLE B - 12
» i - S ‘
A A 2 - GO-GAGE NO-GO-GAGE 0°REF [[ ¢ 5 ||180° REF.
r W A < ) TWO SECTIONS OF 13/16"0.D.  TWO SECTIONS OF 7/8" O.D. ‘ NOTES:
‘ é = ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
m CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR ) ) 6 C MATERIAL STRENGTH FACTOR OF 1.0.
! eI —— BRAZED TOGETHER. THICKNESS ~ BRAZED TOGETHER. THICKNESS 15" MIN & 34" MAX 2.V, T,&LARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
STEP RUNG RECEPTACLE \_/ OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR MEASURED ALONG 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF §.0 $HALL BE APPLIED TO THE WIND
. (ACCEPT GO-GAGE REJECT NO-GO-GAGE) WELDING OR BRAZING. WELDING OR BRAZING. POLE FACE (TYP) FULL ROUTE LOAD.
» § ] & (AS REQ'D) OF CLIMB 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
W 2 o STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
é - (FAND RECEPTAGLES LOCATED Zf& 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
Bie 4 5' ABOVE FOOT RECEPTACLES) A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
o -]
HAND RecepTACLE T | G = B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
nl- Q CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
A TRANSITION TO BACK ROUTE x NUT FOR 1" & —, /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
| | OF CLIMB IN ADDITION TO » BOLT-WELDMENT o c SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
FULL ROUTE OF CLIMB. DESIGNED FOR | /\ 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
JACKING FORCES DESIGN ) c 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEUBD)
S | SPLICE | 60"MIN 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
A LENGTH |(SEE NOTE B) 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR'CRANE JERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
. 12" T DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
o't (SEE NOTE A) 1'-8" 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
) 1] 5/7' b - OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
‘ 3/4" @ ROD Ei. HOR|ZONTA|_/—. L NOTES: 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
R FOR STAINLESS STEEL BEAD WELD w & A PERMISSIBLE VARIATION RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
il COTTER KEY A & Q  FROMTHIS 12" DESIGN RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
W, ©l=_J=  DIMENSION SHALL BE REACHED FOR MAINTENANCE.
(SUPPLIED B p SIG
Il INDICATED IN FINAL DESIGN CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
AND ERECTION DRAWING. MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8"
STEPRUNG [ ]2 (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
RECEPTACLES] +|Z INCREASED TO ACHIEVE STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
N THIS 60" MIN 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE
& {v A ' THAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE 8ASE PLATE.
=T SPLICE DETAILS JACKING NUT LOCATIONS . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N
= +Q.
RABN AR . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
ROUTE.
AN 5] I ] =
STAINLESS STEEL o g DRAWN
HEAVY HEX NUT Zix BLH
A = WELDED TO POLE/ARM Sh THE NORTHERN PASS
OVER 5/8" HOLE ] ] ] - ‘ ’ ENGINEER
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L OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
@ o WIND SPAN (FT): 800
Q 5-0 WEIGHT SPAN (FT): 1000
N PRSP LINE ANGLE: 0 - 2 DEGREES
0° REF. ?\4 —C—— - .
‘4 ¢, S LOADING CASE DESIGN LOADS
/;
TEMP | ICE [WIND [ Vs TS B VP TP LP w
. NO. DESCRIPTION . . K
0 g (A | Gm [ (mph) | 0 | (6 | G | W | | () | (st | °
\_/ S WAX 1 |NESC 2508 000 | 050 | 3950 | 1.69 | 1.34 | 0.00 | 3.74 | 1.96 | 0.00 | 10.00 | 90.00 | 1.50
ECTION
(0 MIN 3 2 |NESC 250C 60.00 | 0.00 [100.00| 0.50 | 1.03 | 0.00 | 1.34 | 2.20 | 0.00 | 29.00 | 90.00 | 1.00
> A 3 |[NESC 250D 15.00 | 1.00 | 39.50 | 2.38 | 0.94 | 0.00 | 411 | 127 | 0.00 | 400 | 90.00 | 1.00
N\ 4 |NU EXTREME ICE 15.00 | 1.30 [ 3950 | 3.23 | 1.14 | 0.00 | 516 | 147 | 0.00 | 400 | 90.00 | 1.00
DETAIL DETAIL
—@AERI RN YN RN E N ST ENG 5 |NESC250B w/o OLF 000 | 050 | 3950 | 1.13 | 0.61 | 0.00 | 2.49 | 090 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) (1 PLACE) Nt 6 |BROKEN WIRE (INTACT) | 0.00 | 0.50 | 39.50 | 1.13 | 059 | 0.00 | 2.49 | 0.80 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 |BROKEN WIRE (BROKEN) | 0.00 | 0.50 | 39.50 | 1.13 | 0.50 | 5.50 | 2.49 | 0.68 | 6.75 | 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 30.00 | 3.68 | 030 | 027 | 6.14 | 058 | 048 | 3.45 | 90.00 | 1.50
A 9 | DEFLECTION 60.00 | 0.00 | 0.00 | 050 | 0.10 | 0.00 | 134 | 018 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. TRANSVERSE - 5) 15/16" DIA 10 | MAINTENANCE 60.00 | 0.00 | 0.00 | 2.80 | 021 | 0.00 | 449 | 036 | 0.00 | 0.00 | 90.00 | 2.00
AXIS 0 HOLES 2 1/2* MIN AN
2.0 MIN CHAMFERED 3
’—LEVEL BOTH SIDES 1 A
SHIELDWIRE PLAN VIEW w1 7] ®
/— MIN O NE
| ° MAX B - g (3) 1 9/16" DIA
{0° MIN) : HOLES CHAMFERED W \\\\
LINE ANGLE é N BOTH SIDES \\\\\\ 5
— 5/8" R MAX STATIC ARM \\\\\\
1" MAX — 3/4" P MAX COND ARM T AXIS
° +
0° REF.{ — ) —— _{ TRANSVERSE REFERENCES:
AXIS DETAL - A DETAIL 1. GROUNDING NUT: SKETCH B %)
T15KV ARM ASSEMBLY \ J SUSPENSION/STRAIN PLATE 2. STEP RUNG + RECEPTACLE : SKETCH E =
(3 PLACES) (4 PLACES) 3. GAGES FOR RECEPTACLE: SKETCH L 7
4. CLIMBING FACILITIES: SKETCH B
IRANSMISSION PLAN VIEW 5. RECEPTACLE LOCATIONS: SKETCH C
6. ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F
7. LIFTING VANG PROVISIONS: SKETCH J + K
8. FALL PROTECTION VANGS: SKETCH N +Q — \-Ts
9. JACKING NUT LOCATIONS: SKETCH | j \
/— POLE SURFACE Vs S
3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" A — | NG
STAINLESS STEEL NUT STAINLESS STEEL 4"x1"x1/8" A Lp
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL = Vp
¢ HOLE T OR WEATHERING CHANNEL ﬁ FOR GALVANIZED POLE \TP
- FOR WEATHERING POLE OR WEATHERING CHANNEL Lp
U2 —y . 134" FOR WEATHERING POLE Vp | N
) 3/4"x 6" 10 UNC STAINLESS — 134" )
) STEEL MACHINE BOLT — Vp
o WITH 2" MAX THD LENGTH %% ‘ 0.194" DIA HOLE
R (#11 DRILL) 5
€ HOLE
TYP) DETAIL DETAIL DETAIL [ 7\
oy REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /
- (4 PLACES) (2 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
2 A . A (AS REQD)
Q
[To)
3 1/8" DIA HOLE
ONE SIDE ONLY "
ONE SIDE ONLY BACK ROUTE OF
- s, - CLIMB (PARTIAL)
o : - RECEPTACLE
7{‘]\ - 3 (TYP) = LOADING TREE
s ©
o
2 HAND RECEPTACLE J// o ‘
A I 1 0°REF [ o 5 || 180° REF
TRANSITION TO BACK ROUTE 1
. | OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB. - GO-GAGE NO-GO-GAGE 6
< TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" 0.D. 15" MIN & 34" MAX NOTES:
= ROUND MECHANICAL TUBING  ROUND MECHANICAL TUBING MEASURED ALONG A oA INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
J BRAZED TOGETHER. THICKNESS ~ BRAZED TOGETHER. THICKNESS OF CLIMB 2.V, T,&LARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
w| 5 OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR CEPTACLE LOCATIONS 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {,0 $HALL BE APPLIED TO THE WIND
x| ZF WELDING OR BRAZING. WELDING OR BRAZING. RECEPTACLE LOCATION A LOAD
S| E (HAND RECEPTACLES LOCATED '
51 © 5' ABOVE FOOT RECEPTACLES) 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
o = STEP RUNG RECEPTACLE GAGES 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
= .- 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:;
219 A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
T B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
W CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
S NUT FOR 1" @ /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
5 BOLT-WELDMENT 10" C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
| = DESIGNED FOR e /\ 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
& JACKING FORCES DESIGN i c 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(TBD
0 — SPLICE |- 60" MIN 1/2"-13 UNC 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
LENGTH |(SEE NOTE B) STAINLESS STEEL 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE JERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
i 12" T HEAVY HEX NUT DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
(SEE NOTE A) 1-8" = WELDED TO POLE/ARM 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
. i/ b OVER 5/8" HOLE OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
STEPRUNG | [ 3/4" @ ROD HORIZONTAL /- Lk NOTES: 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
RECEPTACLES | -] = FOR STAINLESS STEEL BEAD WELD m @ A PERMISSIBLE VARIATION RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
18 A COTTER KEY A & g  FROMTHIS 12" DESIGN RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
Rl = { (SUPPLIED BY(STHERS) S~  DIMENSION SHALL BE REACHED FOR MAINTENANCE.
? INDICATED IN FINAL DESIGN DETAIL A CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
] 9 RECEPTACLE & STEP RUNG o T ERECTION DRAWING. ATTACHMENT PROVISIONLUG '\~ _J MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
= (STEP RUNG SUPPLIED BY OTHERS) ' ] AERIAL BRACKET & GROUNDING) /C\ 13. STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0" ABOVE
DIMENSIONS MAY BE (5 PLACES) AND 5'-0" BELOW THE NOMINAL GROUND LINE
5 INCREASED TO ACHIEVE A - ' p
iy GROUND THIS 60" MIN. 4. APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO {2" ABOVE TOP OF CORROSION COLLAR.
ST y— LINE 15. BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"
o SPLICE DETAILS JACKING NUT LOCATIONS RA QCCURR HIPRING AND HAND A COPY QF THE MSDS SHEET SHALL BE SUPPLIED THE'TQ P" MATERIA
BN — DA c . FALL PROTECTION VANGS FOR CLIMBING AND WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES
TR 5 R N+Q.
o . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
ROUTE.
CORROSION =
COLLAR —— ]
o
o Y% C
zZ Ld
F § |n<_: g DRAWN
o E 35 THE NORTHERN PASS BLH
CORROSION COLLAR on
BEARING A /_ ENGINEER
PLATE SEE NOTESA - - - - " CET
DESCRIPTION ENG/PE#
\ C)\ CHECKED
LI~
115kV AC TANGENT 0-2° TAB

10—SCDSP—-LTW—-002 APPROVED

ELEVATION
STRUCTURE GROUNDING

LOAD & DESIGN DRAWING

A PRELIMINARY - NOT

MISC. UPDATES . 5/29/19 . .
5/8/15 5/1/15

FOR CONSTRUCTION . T
A RELEASE FOR RFP BID 5/1,/15 ——— 1
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STRUCTURE NAME: 10-SCDSP-LTW-002
115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)

4 OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
o o WIND SPAN (FT): 800
S 5-0 WEIGHT SPAN (FT): 1000
~ T LINE ANGLE: 0 - 2 DEGREES
0° REF. —_— - .
= LOADING CASE DESIGN LOADS
e
TEMP | ICE [ WIND [ Vs TS LS VP TP LP w
i NO. DESCRIPTION €A | ) fmph) | 0 | W | W ] | 0| | s | ® «
© W,
SECTION 1 |NESC2508B 0.00 | 050 |39.50 | 1.69 | 1.34 | 0.00 | 3.74 | 1.96 | 0.00 | 10.00 | 90.00 | 1.50
- 2 |NESC250C 60.00 | 0.00 |100.00| 0.50 | 1.03 | 0.00 | 1.34 | 2.20 | 0.00 | 29.00 | 90.00 | 1.00
> 3 |NESC 250D 15.00 | 1.00 | 39.50 | 2.38 | 0.94 | 0.00 | 411 | 1.27 | 0.00 | 4.00 | 90.00 | 1.00
N\ 4 |NU EXTREME ICE 15.00 | 1.30 | 39.50 | 3.23 | 1.14 | 0.00 | 516 | 1.47 | 000 | 4.00 | 90.00 | 1.00
DETAIL ( > DETAIL
RN E YN EN ST ENG 5 |NESC250B w/o OLF 0.00 | 050 | 39.50 | 1.13 | 0.61 | 0.00 | 2.49 | 090 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) (1 PLACE) Nt 6 |BROKEN WIRE (INTACT) | 0.00 | 0.50 | 39.50 | 1.13 | 0.59 | 0.00 | 2.49 | 0.80 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3950 | 1.13 | 050 | 550 | 2.49 | 068 | 6.75 | 4.00 | 90.00 | 1.00
8 | CONSTRUCTION 30.00 | 0.00 | 30.00 | 368 | 030 | 027 | 6.14 | 058 | 048 | 3.45 | 90.00 | 1.50
9 | DEFLECTION 60.00 | 0.00 | 0.00 | 050 | 0.10 | 0.00 | 1.34 | 0.18 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. TRANSVERSE é - (5) 156" DIA 10 |MAINTENANCE 60.00 | 0.00 | 000 | 2.80 | 0.21 | 0.00 | 449 | 036 | 0.00 | 0.00 | 90.00 | 2.00
AXIS 5o
HOLES 21/2" MIN /\
2.0 MIN CHAMFERED )
EVEL BOTH SIDES e
1" MAX
SHIELDWIRE PLAN VIEW \
o3 741 NI
MIN C ™
g (3) 1 9/16" DIA
0° MIN : HOLES CHAMFERED
LINE ANGLE ¥ BOTH SIDES N
A W
— 5/8" R MAX STATIC ARM \\\\\\
1" MAX — 3/4" . MAX COND ARM REFERENCES: \\\\\\ 6
0° REF| _ ) _ _| TRANSVERSE 1. GROUNDING NUT: SKETCH B AN
A AXIS DETAIL A DETAIL 2. STEP RUNG + RECEPTACLE : SKETCH E +T AXIS
115kV ARM ASSEMBLY SUSPENSION/STRAIN PLATE 3. GAGES FOR RECEPTACLE: SKETCH L "
(3 PLACES) \_/ (4 PLACES) 4. CLIMBING FACILITIES: SKETCH B 2
5. RECEPTACLE LOCATIONS: SKETCH C <
TRANSMISSION PLAN VIEW 6. ATTACHMENT PROVISIONS FOR GOUNDING AND 7
SIGNS: SKETCH F
7. LIFTING VANG PROVISIONS: SKETCH J + K
8. FALL PROTECTION VANGS: SKETCH N + Q
JACKING NUT LOCATIONS: SKETCH |
POLE SURFACE \
/_ V. S
1 2 3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" YA S
STAINLESS STEEL NUT STAINLESS STEEL 4"x1"x1/8" A — 1N T,
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL ‘\ P
¢ HOLE OR WEATHERING CHANNEL j_._ﬂ FOR GALVANIZED POLE v LP
A T FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ A P
| t/C \_ o — . 134 FOR WEATHERING POLE N\'P
) 3/4"x 6" 10 UNC STAINLESS — 13/4" Vo —F
A Q STEEL MACHINE BOLT i P \t P
© " AF 0.194" DIA HOLE
| | WITH 2" MAX THD LENGTH T ‘ i1 DRILL ] Ve P
\ | 1 — <
(TYP) ¢
, ———] HOLE
j— < TYP) DETAIL DETAIL DETAIL [ 7\
\ ola ola REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT 'STEP RUNG RECEPTACLE \ J
| o|E s (4 PLACES) (2 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
SRR\ A /N (AS REQD)
A A <
e/
ﬂLf I 1/8" DIA HOLE
ONE SIDE ONLY "
| gﬁlEDSIIADZO(I)_I\EILY BACK ROUTE OF
h s, — CLIMB (PARTIAL)
2 - - RECEPTACLE
© SU (TYP) 12
5 © LOADING TREE
HAND RECEPTACLE © B 0° REF ‘ 180° REF
TRANSITION TO BACK ROUTE _ 1 9 3 T
OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB. GO-GAGE NO-GO-GAGE 6
= TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D. 15" MIN & 34" MAX
O ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING MEASURED ALONG
m CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR POLE FACE (TYP) FULL ROUTE NOTES:
W BRAZED TOGETHER. THICKNESS  BRAZED TOGETHER. THICKNESS OF CLIMB 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
% OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR /C\ MATERIAL STRENGTH FACTOR OF 1.0.
5 WELDING OR BRAZING. WELDING OR BRAZING. RECEF’gAC'—E C'-OCSAT(')OCNS A 2. V,T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
= o CoP TACLES LOCATED 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {,0 BHALL BE APPLIED TO THE WIND LOAD.
= STEP RUNG RECEPTACLE GAGES ) 4. THETA()IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
NUT FOR 1" @ ! CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
BOLT-WELDMENT o /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
‘ DESIGNED FOR C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
JACKING FORCES T DESIGN /\ 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
i | SpLICE | 60"MIN 1/2:13 UNC c 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEBD)
LENGTH |(SEE NOTEB) STAINLESS STEEL 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
0 12" T HEAVY HEX NUT 70. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
t (SEE NOTE A) 1-8" S WELDED TO POLE/ARM TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
q /7' b - OVER 5/8" HOLE 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
STEPRUNG [ 513 3/4" @ ROD HOR,ZONTAL/—. W NOTES: SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
RECEPTACLES]| |2 FOR STAINLESS STEEL BEAD WELD e X A PERMISSIBLE VARIATION 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
ols COTTER KEY A o & FROM THIS 12" DESIGN RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
Y& {v SUPPLIED BY(GTRERS ©l—_J<  DIMENSION SHALL BE RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
e ( INDICATED IN FINAL DESIGN DETAIL (s ) REACHED FOR MAINTENANCE.
= AND ERECTION DRAWING. ATTACHMENT PROVISIONLUG \_ J CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
RECEPTACLE & STEP RUNG 5. THE 10" AND 18" CAUTION:
(STEP RUNG SUPPLIED BY OTHERS) : ERIAL BRACKET GROUNDING) MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
) A DIMENSIONS MAY BE LACES) 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
Q 'TNH?SRES\,?,\EIRITO ACHIEVE A STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
* TOP OF BASE PLATE ' 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREARED ROD WITH NOT MORE THAN
SPLICE DETAILS JACKING NUT LOCATIONS
SSUSE TS . EALL PROTECTION VANGS FOR GLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
NN S BIGNAVNGS '
= . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
ROUTE.
ELEVATION

DRAWN

THE NORTHERN PASS BLH

ENGINEER
DESCRIPTION ENG/PE# CET

CHECKED

115kV AC TANGENT 0-2° TAB
10—SCDSP—-LTW—-002 APPROVED

PRELIMINARY - NOT LOAD & DESIGN DRAWING —

MISC. UPDATES . 5/29/15

5/1/15
F O R C O N ST R U CTI O N A REITLSS(I?Z I?;:I??IS:SBID 2;?;11: FILE: TSP—21A.DWG DRAWING NO.
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SECTION
—

LINE ANGLE

0° RE

F. ™ TRANSVERSE

- ~AXIS

SHIELDWIRE PLAN VIEW

LINE ANGLE

0° REF. (re=

TRANSVERSE
AXIS

TRANSMISSION PLAN VIEW

S
™
|
¢ HOLE
S TYP)
A=
| al=
~ — =
A A o
! :
\
Y
©
\
| 5
A 2
S ey
o 5
i
:O T
Ny w
o o
HAND RECEPTACLE TRANSITION TO BACK ROUTE E
' | OF CLIMB IN ADDITION TO S
FULL ROUTE OF CLIMB. i
w
\
0
[l
STEPRUNG | 5[5
RECEPTACLES| = |=
- >
cle A
k¢
S
7 9
:
> GROUND
- ———
5 LINE
™
SN S AN
RSSO R
CORROSION =
COLLAR —— ]
[m]
o
P
l—
l—
[11]
wn
BEARING

PLATE ‘\

STRUCTURE HEIGHT (TOTAL)

4"

6"

<~

DETAIL
AERIAL MARKER ATTACHMENT
(1 PLACE)

9"

(4) 13/16" A

POST BASE TO BE
FINALIZED DURING
DETAILED DESIGN

13"
()

A

DETAIL [ 3\
POST BASE DETAIL
(3 PLACES) U/
4"x1"x1/8" V'
STAINLESS STEEL

FOR GALVANIZED POLE
OR WEATHERING CHANNEL ﬁ
FOR WEATHERING POLE

1.3/4"

1/2" — -

3"

S

A

‘ 0.194" DIA HOLE
R (#11 DRILL)
DETAIL
WARNING SIGN ATTACHMENT

RECEPTACLE
(TYP)

0° REF

BACK ROUTE OF
CLIMB (PARTIAL)

12

180° REF

3

6

ELEVATION

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP) FULL ROUTE

OF CLIMB

RECEPTACLE LOCATIONS A
(HAND RECEPTACLES LOCATED
5' ABOVE FOOT RECEPTACLES)

50"

2, MAX

1'-6" MIN.

DETAIL m
OHSW ARM ASSEMBLY
(1 PLACE) -/
(5) 15/16" DIA
HOLES 2 1/2" MIN
CHAMFERED \3
BOTH SIDES ~T e
1" MAX
3|| (g é) \,
MDAl
(& [\ &
@5 ™
é \/ (3) 1 9/16" DIA
: HOLES CHAMFERED
Yy BOTH SIDES
T— 5/8" R MAX STATIC ARM
1" MAX — 3/4" R MAX COND ARM

DETAIL
SUSPENSION/STRAIN PLATE
(1 PLACE)

4"x1"x1/8"
STAINLESS STEEL

%

FOR GALVANIZED POLE
OR WEATHERING CHANNEL j\k.J
FOR WEATHERING POLE

DETAIL

S
STEP RUNG RECEPTACLE

L 13/4"

i

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)\J

(AS REQ'D)

CORROSION COLLAR

DETAIL

T —————— T T
STRUCTURE GROUNDING

SEE NOTES 13 & 14

[
N\

3/4" @ ROD

FOR STAINLESS STEEL é
COTTER KEY

(SUPPLIED BY(GTHERS) m

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

POLE SURFACE

<

STAINLESS ST

3/4"-10 UNC HEAVY DUTY

EEL NUT

WELDED TO STRUCTURE

I

|

\— 3/4"x 6" 10 UNC STAINLESS
STEEL MACHINE BOLT
WITH 2" MAX THD LENGTH

DETAIL
REMOVABLE GROUNDING BOLT
(4 PLACES)

HEAVY HE

\V

OVER 5/8"

DETAIL

1/2"-13 UNC
STAINLESS STEEL

X NUT

WELDED TO POLE/ARM

HOLE

ATTACHMENT PROVISION LUG
(AERIAL BRACKET & GROUNDING)

(5 PLACES)

GO-GAGE

1/8" DIA HOLE
ONE SIDE ONLY

NO-GO-GAGE

1/8" DIA HOLE
ONE SIDE ONLY

NUT FOR 1" @

BOLT-WELDMENT i
DESIGNED FOR
JACKING FORCES 7

(SEE NOTE A)

HORIZONTAL :
BEAD WELD f

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR

BRAZED TOGETHER. THICKNESS

OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE GAGES

1o ]

10"

| DESIGN
L SPLICE |-
| LENGTH

18"

60" MIN
(SEE NOTE B)

0° REF. | _
180° REF. |

NOTES:
A. PERMISSIBLE VARIATION

FROM THIS 12" DESIGN
DIMENSION SHALL BE
INDICATED IN FINAL DESIGN
AND ERECTION DRAWING.

B. THE 10" AND 1'-8"
DIMENSIONS MAY BE
INCREASED TO ACHIEVE
THIS 60" MIN.

SPLICE DETAILS JACKING NUT LOCATIONS

REFERENCES:

OO hrwN

© N

GROUNDING NUT: SKETCH B
STEP RUNG + RECEPTACLE : SKETCH E

GAGES FOR RECEPTACLE: SKETCH L

CLIMBING FACILITIES: SKETCH B

RECEPTACLE LOCATIONS: SKETCH C
ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F

LIFTING VANG PROVISIONS: SKETCH J + K

FALL PROTECTION VANGS: SKETCHN + Q
JACKING NUT LOCATIONS: SKETCH |

STRUCTURE NAME: 10-SCVSP-LTW-002
115-KV AC CONDUCTOR: 1-1272 KCMIL 45/7 "BITTERN" ACSR PER PHASE (10000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 600
WEIGHT SPAN (FT): 950
LINE ANGLE: O -2 DEGREES

LOADING CASE DESIGN LOADS
TEMP | ICE | WIND | Vs TS LS VP TP LP W
NO. DESCRIPTION CA | G [meh) | | k| ] k| k| k| (es) | O K
1 NESC 250B 0.00 0.50 39.53 1.61 1.09 0.00 4.28 1.80 0.00 10.00 | 90.00 1.50
2 NESC 250C 60.00 0.00 |100.00| 0.48 0.81 0.00 1.61 2.06 0.00 29.00 | 90.00 1.00
3 NESC 250D 15.00 1.00 39.53 2.26 0.78 0.00 4,53 1.14 0.00 4.00 90.00 1.00
4 NU EXTREME ICE 15.00 1.25 39.53 3.07 0.94 0.00 5.59 1.31 0.00 4.00 90.00 1.00
5 NESC 250B w/o OLF 0.00 0.50 39.53 1.07 0.51 0.00 2.85 0.85 0.00 4.00 90.00 1.00
6 BROKEN WIRE (INTACT) 0.00 0.50 39.53 1.07 0.49 0.00 2.85 0.68 0.00 4.00 90.00 1.00
7 | BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 1.07 | 040 | 550 | 2.85 | 057 | 6.00 | 4.00 | 90.00 | 1.00
8 CONSTRUCTION 30.00 0.00 29.97 3.44 0.25 0.24 6.71 0.58 0.51 3.45 90.00 1.50
9 DEFLECTION 60.00 0.00 0.00 0.48 0.10 0.00 1.61 0.19 0.00 0.00 90.00 1.00
10 [MAINTENANCE 60.00 0.00 0.00 2.75 0.21 0.00 5.02 0.38 0.00 0.00 90.00 2.00

+T AXIS

+L AXIS

LOADING TREE

NOTES:

1.

>

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
MATERIAL STRENGTH FACTOR OF 1.0.
V, T, & L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.

SESINENN

W 1S THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 $HALL BE APPLIED TO THE WIND LOAD.
THETA ( 8 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A, ALL CONDUGTORS AND GROUND WIRES INSTALLED,
ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE. }
UNSNUBBED SUPPORTS SHALL BE UNLOADED. CONDUCTOR SNUB LOADS SHALL BE APPLIED ON THE POLE SHAFT AT A POINT NEAR THE ATTACHMENT OF THE §
POST INSULATOR.
ANY-ONE PRASE OR CROOND WIRE BRORER TOAD APPLED AT BROKEN SUPPORT SAA
SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.

0
[{
d
U

O
!

2
<

X
U

Q

S

U

o

MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE{TBD}
ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.

/C\ 13.

STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR@RANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.

. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE

RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL

RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE REACHED
FOR MAINTENANCE.

CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS

MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0" ABOVE
AND 5'-0" BELOW THE NOMINAL GROUND LINE.

14.
15.

APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO 2" ABOVE TOP OF CORROSION COLLAR.
BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP" SCRATCHES
OCCURRING IN SHIPPING AND HANDLING. A COPY OF THE MSDS SHEET SHALL BE SUPPLIED WITH THE "TOUCH UP" MATERIALS.

. FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N + Q.
. 3'-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
. 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.

CONTRACT
SERVICES

C
DRAWN

THE NORTHERN PASS BLH
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ENG/PE#
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115kV AC TANGENT 0-2° TAB
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DATE
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SECTION
—

LINE ANGLE
0°REF. — TRANSVERSE
~ AXIS

SHIELDWIRE PLAN VIEW

LINE ANGLE

0° REF. (==

TRANSVERSE
AXIS

TRANSMISSION PLAN VIEW

HAND RECEPTACLE

L\ 5
™
¢ HOLE
- TYP)
e
aj=
L SEA
A =
1 .ﬁ
S
©
) )
/A :
[te)
:
[Te)
TRANSITION TO BACK ROUTE

OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB.

STRUCTURE HEIGHT

|
Il
Il
STEPRUNG | &
RECEPTACLES| = |=
- >
'o o
apE (]
S
5
o
ANZANZANEANEAN I AN NN ANEANCANEAN
NONZNZNZNIN NONZNZNZNIN
IR T RLLL”
ELEVATION

4"

6"

<~

DETAIL
AERIAL MARKER ATTACHMENT
(1 PLACE)

9"

(4) 13/16" A

POST BASE TO BE
FINALIZED DURING
DETAILED DESIGN

13"
&

A

JAN

/A
\J

DETAIL
POST BASE DETAIL
(3 PLACES)

4"x1"x1/8" V'

STAINLESS STEEL

FOR GALVANIZED POLE
OR WEATHERING CHANNEL ﬁ
FOR WEATHERING POLE

12— oy g 13

112>

3"

S

A

BACK ROUTE OF
CLIMB (PARTIAL)
RECEPTACLE

(TYP) 12

0° REF 3

6

15" MIN & 34" MAX
MEASURED ALONG
POLE FACE (TYP) FULL ROUTE

OF CLIMB

RECEPTACLE LOCATIONS
(HAND RECEPTACLES LOCATED
5' ABOVE FOOT RECEPTACLES)

0.194" DIA HOLE
(#11 DRILL)

DETAIL
WARNING SIGN ATTACHMENT
(2 PLACES)

180° REF

A

50"

2, MAX

1'-6" MIN.

DETAIL m
OHSW ARM ASSEMBLY
(1 PLACE) -/
(5) 15/16" DIA
HOLES 2 1/2" MIN
CHAMFERED \3
BOTH SIDES ~T e
1" MAX
3|| (g é) \,
MDAl
(& [\ &
@5 ™
é \/ (3) 1 9/16" DIA
: HOLES CHAMFERED
Yy BOTH SIDES
T— 5/8" R MAX STATIC ARM
1" MAX — 3/4" R MAX COND ARM

DETAIL
SUSPENSION/STRAIN PLATE
(1 PLACE)

4"x1"x1/8"
STAINLESS STEEL
FOR GALVANIZED POLE

%

OR WEATHERING CHANNEL j\E.J
FOR WEATHERING POLE

DETAIL

S
STEP RUNG RECEPTACLE

L 13/4"

i

(ACCEPT GO-GAGE REJECT NO-GO-GAGE)\J

(AS REQ'D)

1/8" DIA HOLE
ONE SIDE ONLY

1/4"

©

GO-GAGE

TWO SECTIONS OF 13/16" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

1/8" DIA HOLE
ONE SIDE ONLY

NO-GO-GAGE

TWO SECTIONS OF 7/8" O.D.
ROUND MECHANICAL TUBING
CARBON STEEL-WELDED OR
BRAZED TOGETHER. THICKNESS
OF TUBING SUFFICIENT FOR
WELDING OR BRAZING.

STEP RUNG RECEPTACLE GAGES

POLE SURFACE

<

3/4"-10 UNC HEAVY DUTY
STAINLESS STEEL NUT
WELDED TO STRUCTURE

I

|

\— 3/4"x 6" 10 UNC STAINLESS
STEEL MACHINE BOLT
WITH 2" MAX THD LENGTH

DETAIL
REMOVABLE GROUNDING BOLT
(4 PLACES)

1/2"-13 UNC

WELDED TO

\V

DETAIL

STAINLESS STEEL
HEAVY HEX NUT

POLE/ARM

OVER 5/8" HOLE

ATTACHMENT PROVISION LUG

AERIAL BRACKET & GROUNDING) -
A (5 PLACES)

NUT FOR 1" @

/\O§
BOLT-WELDMENT -
DESIGNED FOR 10
JACKING FORCES T DESIGN
~ SPLICE [ OTE B
. ] LENGTH |( )
(SEE NOTE A) 18"
E/— =)
HORIZONTAL’/_. i NOTES:
BEAD WELD W © A PERMISSIBLE VARIATION
o & FROM THIS 12" DESIGN
5l—~_J*  DIMENSION SHALL BE

INDICATED IN FINAL DESIGN
AND ERECTION DRAWING.

B. THE 10" AND 1'-8"
DIMENSIONS MAY BE
INCREASED TO ACHIEVE
THIS 60" MIN.

SPLICE DETAILS JACKING NUT LOCATIONS

3/4" @ ROD

FOR STAINLESS STEEL

COTTER KEY
(SUPPLIED BY

/2\

RECEPTACLE & STEP RUNG
(STEP RUNG SUPPLIED BY OTHERS)

STRUCTURE NAME: 10-SCVSP-LTW-002
115-KV AC CONDUCTOR: 1-1272 KCMIL 45/7 "BITTERN" ACSR PER PHASE (10000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN (FT): 600
WEIGHT SPAN (FT): 950
LINE ANGLE: O -2 DEGREES

LOADING CASE DESIGN LOADS
TEMP | ICE | WIND | Vs TS LS VP TP LP W
NO. DESCRIPTION CA | G [meh) | | k| ] k| k| k| (es) | O K
1 NESC 250B 0.00 0.50 39.53 1.61 1.09 0.00 4.28 1.80 0.00 10.00 | 90.00 1.50
2 NESC 250C 60.00 0.00 |100.00| 0.48 0.81 0.00 1.61 2.06 0.00 29.00 | 90.00 1.00
3 NESC 250D 15.00 1.00 39.53 2.26 0.78 0.00 4,53 1.14 0.00 4.00 90.00 1.00
4 NU EXTREME ICE 15.00 1.25 39.53 3.07 0.94 0.00 5.59 1.31 0.00 4.00 90.00 1.00
5 NESC 250B w/o OLF 0.00 0.50 39.53 1.07 0.51 0.00 2.85 0.85 0.00 4.00 90.00 1.00
6 BROKEN WIRE (INTACT) 0.00 0.50 39.53 1.07 0.49 0.00 2.85 0.68 0.00 4.00 90.00 1.00
7 | BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 1.07 | 040 | 550 | 2.85 | 057 | 6.00 | 4.00 | 90.00 | 1.00
8 CONSTRUCTION 30.00 0.00 29.97 3.44 0.25 0.24 6.71 0.58 0.51 3.45 90.00 1.50
9 DEFLECTION 60.00 0.00 0.00 0.48 0.10 0.00 1.61 0.19 0.00 0.00 90.00 1.00
10 [MAINTENANCE 60.00 0.00 0.00 2.75 0.21 0.00 5.02 0.38 0.00 0.00 90.00 2.00

REFERENCES:
GROUNDING NUT: SKETCH B

STEP RUNG + RECEPTACLE : SKETCH E

GAGES FOR RECEPTACLE: SKETCH L

CLIMBING FACILITIES: SKETCH B

RECEPTACLE LOCATIONS: SKETCH C
ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F

LIFTING VANG PROVISIONS: SKETCH J + K

FALL PROTECTION VANGS: SKETCH N + Q
JACKING NUT LOCATIONS: SKETCH |

+T AXIS

2 e ol

+L AXIS

® N

LOADING TREE

NOTES:

ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
MATERIAL STRENGTH FACTOR OF 1.0.
V, T, & L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
W IS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @HALL BE APPLIED TO THE WIND LOAD.
THETA ( 8 ) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A AL COND QRS AND GROQUND WIRES INSTA D,
ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
UNSNUBBED SUPPORTS SHALL BE UNLOADED. CONDUCTOR SNUB LOADS SHALL BE APPLIED ON THE POLE SHAFT AT A POINT NEAR THE ATTACHMENT OF THE

/c\ 1.

o 0k WIN

POST INSULATOR.
C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.

SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LI

7. NGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE{TBD:
9
1

. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
0. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR QRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.

11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.

12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
REACHED FOR MAINTENANCE.

CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.

13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE BASE PLATE.
. FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +

Q.
. 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
. 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.

C
DRAWN
THE NORTHERN PASS BLH
ENGINEER
CET

CHECKED

115kV AC TANGENT 0-2° TAB

CONTRACT
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STRUCTURE NAME: 10-SCVSP-LDW-055

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 475 WIND SPAN BACK (FT): 475

3/4" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 625 WEIGHT SPAN BACK (FT): 625
| " LINE ANGLE: O - 55 DEGREES
THICKNESS (2) 15/116" T—1 3/4
. DIA HOLES 1" MAX
i 1/1?’ (?I—IQIGI?IE_ES CHAMFERED | (1) 19/16" LOADING CASE DESIGN LOADS
] BOTH SIDES TEMP | ICE | WIND | vsA | Tsa LSA VSB | TSB LSB VPA | TPA | LPA | vPB | TPB LPB W
4 ~® /
0 0 BOTH SIDES (TYP) _Y Ve DIA HOLES NO. DESCRIPTION F) i | mmoh) | (0 (K) (K) (K) (K) (K (K) (K) (K) (K) (k) (K) (psf) 8 K
= " y CHAMFERED
STEP WIRE ATTACHMENT N o/8' . MAX O BOTH SIDES 250 0.0 0 0 0 0 0 8.20 9 8.2 0 0
RUNG PLATE & GROUNDING ) 1 1/2" MAX STATIC WIRE 1 |NESC 2508 .00 | 05 3953 | 1.08 | 5.04 | 9.62 | 1.08 | 5.04 | -9.62 | 2.64 2 15.96 | 2.64 20 | -15.96 | 10.00 | 90.0 1.50
NUT 2' BELOW PLATES S —— 6 RADIUS 3/4" R MAX A 7 B 2 |NESC 250C 60.00 | 0.00 |100.00| 033 | 260 | 451 | 033 | 260 | -451 | 096 | 525 | 895 | 0.96 | 525 | -8.95 | 29.00 | 90.00 | 1.00
o° REF S MIN COND WIRE e 3 |NESC 250D 15.00 | 1.00 | 3953 | 150 | 402 | 7.85 | 150 | 4.02 | -7.85 | 2.77 | 627 | 1252 | 2.77 | 6.27 |-12.52| 4.00 | 90.00 | 1.00
' 1| m - E m 4 |NU EXTREME ICE 15.00 | 1.25 | 3953 | 2.04 | 492 | 963 | 204 | 492 | 963 | 342 | 734 | 1466 | 3.42 | 7.34 |-14.66| 4.00 | 90.00 | 1.00
: DETAIL 2 DETAIL 3
VARIES © ST\ S ENRYNE 5 |NESC 250B w/o OLF 0.00 | 050 | 3953 | 072 | 293 | 583 | 072 | 293 | -583 | 176 | 480 | 9.67 | 1.76 | 480 | -9.67 | 4.00 | 90.00 | 1.00
| . (1 PLACE) \_/ (8 PLACES) \_/ 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 072 | 2.78 | 550 | 072 | 2.78 | -5.50 | 1.76 | 4.49 | 9.00 | 1.76 | 4.49 | -9.00 | 4.00 | 90.00 | 1.00
60 7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.53 | 0.72 2.78 5.50 0.72 | 0.24 | 0.00 1.76 4.49 9.00 1.76 0.33 0.00 | 4.00 | 90.00 | 1.00
SECTION AN > 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.48 1.48 0.27 1.85 248 | -5.23 | 6.59 2.68 0.48 2.79 442 | -9.24 | 3.45 | 90.00 | 1.50
V 9 |DEFLECTION 60.00 | 0.00 | 000 | 033 | 137 | 296 | 033 | 137 | 296 | 096 | 240 | 520 | 096 | 2.40 | -5.20 | 0.00 | 90.00 | 1.00
10 |MAINTENANCE 60.00 | 0.00 | 000 | 246 | 273 | 592 | 246 | 273 | 592 | 3.72 | 4.80 | 1040 | 3.72 | 4.80 |-10.40| 0.00 | 90.00 | 2.00
11 |uUPLIFT 2000 | 000 | 0.00 | 033 | 205 | 443 | 033 | 205 | 443 | 096 | 369 | 799 | 096 | 3.69 | -7.99 | 0.00 | 90.00 | 1.00
3
(5) 15/16" DIA
90" HOLES CHAMFERED
~ TOP OF HOLE TO BE BOTH SIDES
ﬁé 20 'V”Ng LOCATED BELOW _\
LINE ANGLE LEVEL BOTTOM OF END PLATE o B/ T
L I ~ =
DETAIL P MIN 7N m W \\\\
AERIAL MARKER & SHIELDWIRE E \(\+ Y 1k \?\\\ o
0° REF. TRANSVERSE ATTACHMENT
TAXIS (1 PLACE) 15° MAX i N\ ® T‘ ® REFERENCES: \\\\\\
o < a1 A~ADAIINDIN
10° MIN ') | 1 3/4" 1. GROUNDING NUT: SKETCH B T AXIS
s e L v e .. 2 SRR SeCeTAaE ST
RADIUS 3/4" R MAX 21/ . : ®
N 4. CLIMBING FACILITIES: SKETCH B X
DETAIL (1) 1 9/16" DIA 5. RECEPTACLE LOCATIONS: SKETCH C 2
YRV VY NS ST gg#ﬁ g:—éﬁzl\gFERED 6. QI'I;I"\,;ASC.HSI\P/LEEI_\JF'CI'ﬁEOVISIONS FOR GOUNDING AND
(3 PLACES) m 7. LIFTING VANG PROVISIONS: SKETCH J + K vV
LINE ANGLE DETAIL 8. FALL PROTECTION VANGS: SKETCH N +Q Lgg SB
JUMPER ATTACHMENT U/ JACKING NUT LOCATIONS: SKETCH |
(3 PLACES) Tse\
L\TSA
\ /) /— POLE SURFACE VSALSA
0°REF. _ _____ TRANSVERSE 3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA Vog
— < AXB STAWLESSSTEELNUT STAWLESSSTEEL ¢RTRH8’ ¢\ LPB
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL TPB\J
\ T OR WEATHERING CHANNEL /\E.J FOR GALVANIZED POLE - T T
— FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ j\t PA
12" — 13/4" FOR WEATHERING POLE Veg| v TPA
3/4"x 6" 10 UNC STAINLESS —t—f— 1 34" Lpg PA
TRANSMISSION PLAN VIEW STEEL MACHINE BOLT i ——t—— T \l
= — WITH 2" MAX THD LENGTH 5 PB

4

5 ‘ 0.194" DIA HOLE BN
K | (#11 DRILL) j\TPA
Lpa
[ s\

V
DETAIL DETAIL DETAIL I'PB PB VPA
REMOVABLE GROUNDING BOLT ARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ [ T \\l
(4 PLACES) 2 LACES) e

(ACCEPT GO-GAGE REJECT NO-GO-GAGE) PB N |
(AS REQD) j\TpA
L
PA
VPa
1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
ONE SIDE ONLY S
- N
- _ BACK ROUTE OF
R CLIMB (PARTIAL)
o LOADING TREE
RECEPTACLE
| (TYP)
- 0° REF. 180° REF.
GO-GAGE NO-GO-GAGE NOTES:
TWO SECTIONS OF 13/16"O.D.  TWO SECTIONS OF 7/8" O.D. :
ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX /C\ 1. QI;\I:F:ENRE?IA?_AQESEI;\I%AF%SFAA%ES;T(I)l\lA:Af]TOE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
C CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR 0.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS '\P"gfgléigg ?FLYOP';‘G 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
A OF TUBING SUEFICIENT FOR OF TUBING SUEFICIENT FOR 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE WIND LOAD.
WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
OF CLIMB A 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
‘ 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
} STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
A (HAND RECEPTACLES LOCATED B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
5' ABOVE FOOT RECEPTACLES) UNSNUBBED SUPPORTS SHALL BE UNLOADED.
/\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
- NUT FOR 10 /\ D. AHEAD OR BACK CONDUCTORS A INSTALLED.
- A 5 BOLT-WELDMENT c 7. SNUB ANGLES SHALL BE LIMITED TO A{15 DEGREE DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
S =| m@ DESIGNED FOR 10" /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(IBD
\ N o JACKING FORCES R C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
D Tz DESIGN | . N 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
HAND RECEPTACLE 5 A = | || psPLcE (SEE NOTE B) TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
A o Q - | LENGTH ) 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
e e e reTTE & SEE NOTE A 18" 1/2°-13 UNC SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANGE LOAD CASE.
OF CLIMB IN ADCITION ToFuLL. ( ) 17| STAINLESS STEEL 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
ROUTE OF CLIMB 214" 3 ROD L NOTES. N vVEE/T_‘gEgETé"é%TLE ARM SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
' HORIZONTAL /= [ | : % . RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
| BEAD WELD L © A PERMISSIBLE VARIATION OVER 5/8" HOLE REACHED FOR MAINTENANCE
FOR STAINLESS STEEL 4 S FROM THIS 12" DESIGN :
COTTER KEY 5L~ J®  DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
(SUPPLIED BY{OTHERS) INDICATED IN FINAL DESIGN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" DETAIL < E ) ANGLES.
(STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
THIS 60" MIN. @DLACES) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
A IMES THE DIA R OF THE ANCHOR BOLTS BETW AND BOTTOM OF THE BASE PLATE.
STEP RUNG [ - SPLICE DETAILS JACKING NUT LOCATIONS . JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
RECEPTACLES] | Z . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
- Q.
b= o
g . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
N . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
.
” | O 28 A -
O
a o TOP OF BASE PLATE 2 DRAWN
' 1 . 35 THE NORTHERN PASS BLH
own
A A o VAU . . . ENGINEER
SOOI Q| IOV V
//\\f\\{(\\/\ XK = /\/\\Z\\Z\\/(\\// DESCRIPTION ENG/PE# CET
CHECKED
115kV AC DEADEND 0-55° TAB
10—SCVSP—-LDW—-055 APPROVED
ELEVATION PRELIMINARY - NOT LOAD & DESIGN DRAWING
DATE
MISC. UPDATES . 5/29/15 . . 5/1/15
FOR CONSTRUCTION — —— L
A RELEASE FOR RFP BID . 5/1/15 FILE: TSP—23.DWG DRAWING NO.
EPN /DESCRIPTION CONT/PE#| DATE IMAGE: TSP—23—-001
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STRUCTURE NAME: 10-SCVSP-HDW-075

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 375 WIND SPAN BACK (FT): 375

3/4" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 725 WEIGHT SPAN BACK (FT): 725
. " LINE ANGLE: 55 - 75 DEGREES
THICKNESS (2) 15/16" T_1 3/4
" DIA HOLES 1" MAX
= Hg‘: (?FIIAA H(FDIE-ES CHAMFERED | (1)1 916" LOADING CASE DESIGN LOADS
o BOTH SIDES TEMP | ICE | WIND | VSA | TSA LSA VSB TSB LSB VPA | TPA LPA VPB | TPB LPB w
4 ) /
0 o BOTH SIDES (TYP) _Y Ve DIA HOLES NO. DESCRIPTION CF) i) | (meh) | (k) k) (K) (x) (x) K) (k) (K) (K) (k) (k) (K) (psf) 8 K
= " y CHAMFERED
STEP WIRE ATTACHMENT S o/8" . MAX G F BOTH SIDES 250 0.0 0 3 8 2 3| -8 2 0.38 2 0 0
RUNG PLATE & GROUNDING ) 1 1/2" MAX STATIC WIRE 1 |NESC250B .00 | 05 3953 | 1.25 | 6.33 54 | 125 | 6.3 -8.54 95 | 10. 14.16 95 | 10.38 | -14.16 | 10.00 | 90.0 1.50
NUT 2' BELOW PLATES S — — 6 RADIUS 3/4" B MAX S 7 B 2 |NESc 250C 60.00 | 0.00 |100.00| 038 | 3.15 | 400 | 0.38 | 3.15 | -400 | 1.07 | 633 | 794 | 1.07 | 633 | -7.94 | 29.00 | 90.00 | 1.00
o REF S MIN COND WIRE e 3 |NESC 250D 15.00 | 1.00 | 39.53 | 1.74 | 509 | 697 | 1.74 | 5.09 | -6.97 | 3.14 | 801 | 11.10 | 3.14 | 8.01 |-11.10| 4.00 | 90.00 | 1.00
' I N\ TE N\ 4 |NU EXTREME ICE 1500 | 1.25 | 3953 | 236 | 624 | 854 | 236 | 624 | 854 | 3.90 | 938 | 1301 | 3.90 | 9.38 |-13.01| 4.00 | 90.00 | 1.00
: DETAIL 2 DETAIL 3
VARIES © e VNSRS 5 |NESC 250B w/o OLF 0.00 | 050 | 3953 | 0.83 | 3.74 | 517 | 083 | 374 | 517 | 197 | 615 | 858 | 197 | 6.15 | -8.58 | 4.00 | 90.00 | 1.00
| - (1 PLACE) \_/ (8 PLACES) \_/ 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 0.83 | 354 | 488 | 083 | 354 | -488 | 197 | 574 | 798 | 197 | 574 | -798 | 4.00 | 90.00 | 1.00
60 7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.53 | 0.83 3.54 4.88 0.83 0.19 0.00 1.97 5.74 7.98 1.97 0.26 0.00 | 4.00 | 90.00 | 1.00
SECTION AN > 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.98 1.40 0.24 1.91 3.24 | -464 | 6.92 2.51 0.43 2.95 574 | -8.19 | 3.45 | 90.00 | 1.50
V 9 |DEFLECTION 60.00 | 0.00 | 0.00 | 038 | 1.80 | 2.62 | 038 | 1.80 | -262 | 1.07 | 3.17 | 461 | 1.07 | 3.17 | -461 | 0.00 | 90.00 | 1.00
10 | MAINTENANCE 60.00 | 0.00 | 0.00 | 255 | 360 | 5.25 | 255 | 3.60 | -5.25 | 393 | 633 | 923 | 393 | 633 | -9.23 | 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00| 0.00 | 000 | 038 | 270 | 393 | 038 | 270 | 393 | 107 | 48 | 708 | 1.07 | 486 | -7.08 | 0.00 | 90.00 | 1.00
é /2\
(5) 15/16" DIA
9-0" HOLES CHAMFERED
e TOP OF HOLE TO BE BOTH SIDES
é 20 'V”Ng LOCATED BELOW _\
LINE ANGLE Zﬁ} LEVEL BOTTOM OF END PLATE \ gn ] A ® W \\\\
1 I ~ =
DETAIL P MIN 7N 8 REFERENCES: \\\\
AERIAL MARKER & SHIELDWIRE \(\+// T 1. GROUNDING NUT: SKETCH B \\\\\\ 8
0° REF. TRANSVERSE ATTACHMENT 15° MAX . \ ®© T ® « 2. STEP RUNG + RECEPTACLE : SKETCH E \
AXIS (1 PLACE) 10° MIN 5 L < 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
A _._l._ 13/4" 4. CLIMBING FACILITIES: SKETCH B
SHIELDWIRE PLAN VIEW 13/4" MAX . 5. RECEPTACLE LOCATIONS: SKETCH C g
e EE— RADIUS 3/4" R MAX 21/2" 6. ATTACHMENT PROVISIONS FOR GOUNDING AND <
. MIN SIGNS: SKETCH F 7
DETAIL (1) 19/16" DIA 7. LIFTING VANG PROVISIONS: SKETCH J + K
T15KV JUMPER ARM ASSEMBLY gg#ﬁ gmz'\gFERED 8. FALL PROTECTION VANGS: SKETCH N + Q
3 PLACES JACKING NUT LOCATIONS: SKETCH | Y,
( ) L. VsB
DETAIL [ 5\ SB
JUMPER ATTACHMENT \ /] TSB\\
(3 PLACES) — T T
\\ SA
J Lsa
\ / POLE SURFACE SA
s " L VprB
0°REF. _ _____ TRANSVERSE 3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA bR
e AXIS STAINLESS STEEL NUT STAINLESS STEEL 4"%x1"x1/8" \/\ TPB l
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL TNT
\ EON000L OR WEATHERING CHANNEL /\k.J FOR GALVANIZED POLE j\t PA
= FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ Veg| v, PA
1/2" — 1 3/4" FOR WEATHERING POLE Lpg PA
3/4"x 6" 10 UNC STAINLESS —t—f— 1 34" - \l
TRANSMISSION PLAN VIEW. STEEL MACHINE BOLT i ——t—— PB A
5

4

WITH 2" MAX THD LENGTH 5 ‘ 0.194" DIA HOLE \PA
| (#11 DRILL) Vv Lpa
A L. VPB| Vpa
~ PB

DETAIL DETAIL DETAIL T \l
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / PBAN |
(4 PLACES) 2@PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) \TPA

(AS REQ'D) \j/ Lpa
PA

1/8" DIA HOLE
€ VANG ONE SIDE ONLY 1/8" DIA HOLE
T ONE SIDE ONLY S
u N
) _ BACK ROUTE OF
. X CLIMB (PARTIAL) LOADING TREE
o o
N RECEPTACLE
3 — 1 (TYP)
0° REF. 180° REF.
A GO-GAGE NO-GO-GAGE NOTES:
Q FT{\é,VSNSDE,\CAEg,T EN?&fQSBﬁg ' ;VOVSNSDE,\C,,ECO,_T EN?gAﬁU%ﬁ,'G 15" MIN & 34" MAX /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
2 CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG < MATERIAL STRENGTH FACTOR OF 1.0.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 BHALL BE APPLIED TO THE WIND LOAD.
A WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE 4. THETA (@) IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
A é OF CLIMB 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
r STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
(HAND RECEPTACLES LOCATED B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
5' ABOVE FOOT RECEPTACLES) UNSNUBBED SUPPORTS SHALL BE UNLOADED.
/\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
: C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
g = NUT EOR 1@ /c\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
A O BOLTWELDMENT 7. SNUB ANGLES SHALL BE LIMITED TO A{15 DEGREE DEFLECTIONJANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
2 5| W DESIGNED FOR 10" /C\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(TBD
\ N ol JACKING FORCES — =T 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
D A o DESIGN | o viN 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
HAND RECEPTACLE 5 = ||| [-sPLicE [(SEE NOTE B) TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
A o A S \ _| LENGTH 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
Iy & SEE :\lonE A e 1/2°-13 UNC SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
S o Ao o @ ( ) wrall STAINLESS STEEL 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
ROUTE OF CLIMB 3/4" @ ROD HORIZONTAL L NOTES: N WELDED TO POLE/ARM SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
' /: Y PERMISSIBLE VARIATION % OVER 5/8" HOLE RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
| FOR STAINLESS STEEL BEADWELD=" Wl |0 oM THIS 12" DESIGN REACHED FOR MAINTENANCE.
COTTER KEY /o\ 5l-_J®  DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
(SUPPLIED BY INDICATED IN FINAL DESIGN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
| (3 ) RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" DETAIL ANGLES.
i "/ (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE m@ 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
i THIS 60" MIN. A@PLACES) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
‘ INE DIAMETER Q ANCHOR BOLTS BE QONCR AND BQ - BASE PLATE.
sTEPRUNG [ SPLICE DETAILS JACKING NUTLOCATIONS . JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
RECEPTACLES| +|Z . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
- Q.
= £ (7 A . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
ST . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
i—_4§ 9
atad
o
> 4 ( B § g A ¢
o - TOP OF BASE PLATE =S DRAWN
—F 3 g THE NORTHERN PASS BLH
o
A A o VAU . . . " ENGINEER
///\\\//2\\//(\\\//\\\\//} 2 ///\\\//2\\//2\\//2\//} DESCRIPTION ENG/PE# CET
CHECKED
115kV AC DEADEND 55-75° TAB
10—-SCVSP—HDW-075 APPROVED
PRELIMINARY - NOT LOAD & DESIGN DRAVING
e DATE
MISC. UPDATES . 5/29/15 . .
FOR CONSTRUCTION MISC. REVISIONS ~ s/8/15 . . 5/1/15
A RELEASE FOR RFP BID . 5/1/15 FILE: TSP—24.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE#| DATE IMAGE: TSP - 24: - O O].
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STRUCTURE NAME: 10-SCVSP-LDW-060

115-KV AC CONDUCTOR: 1 -1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 475 WIND SPAN BACK (FT): 475

3/4" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 625 WEIGHT SPAN BACK (FT): 625
. " LINE ANGLE: O - 60 DEGREES
THICKNESS (2) 15/116" T—1 3/4
. DIA HOLES 1" MAX
i 1/1?’ (?I—IQIGI?IE_ES CHAMFERED | (1) 19/16" LOADING CASE DESIGN LOADS
] BOTH SIDES TEMP | ICE | WIND | vsA | TsA LSA VSB | TSB LSB | VPA | TPA | LPA | vPB | TPB LPB W
4 ~0 /
0 S BOTH SIDES (TYP) Ve DIA HOLES NO. DESCRIPTION F) i | mmoh) | (0 (K) (K) (K) (K) (K (k) (K) (K) (k) (k) (K) (psf) 8 K
= " L} CHAMFERED
STEP WIRE ATTACHMENT N o/e R MAX O f BOTH SIDES 250 0.0 0 0 0 3 30 | 20.62 2 30 | -2 0 0
RUNG PLATE & GROUNDING ) 1 1/2" MAX STATIC WIRE 1 |NESC 2508 .00 | 05 39.53 | 1.08 | 541 | 962 | 1.08 | 541 | -9.62 52 | 11.30 | 206 3.5 11.30 | -20.62 | 10.00 | 90.0 1.50
NUT 2' BELOW PLATES S E— — 6 RADIUS 3/4" B MAX S 7 B 2 |NESC 250C 60.00 | 0.00 |100.00| 0.33 | 2.77 | 451 | 033 | 277 | -451 | 139 | 730 | 11.56 | 139 | 7.30 |-11.56 | 29.00 | 90.00 | 1.00
o° REF S MIN COND WIRE e 3 |NESC 250D 15.00 | 1.00 | 3953 | 1.50 | 432 | 7.85 | 150 | 432 | -7.85 | 3.51 | 8.44 | 1576 | 3.51 | 844 |-15.76 | 4.00 | 90.00 | 1.00
' 1| m - E m 4 |NU EXTREME ICE 15.00 | 1.25 | 39.53 | 2.04 | 529 | 9.63 | 2.04 | 529 | 9.63 | 424 | 988 | 1849 | 4.24 | 9.88 |-18.49| 4.00 | 90.00 | 1.00
: DETAIL 2 DETAIL 3
VARIES © ST\ S ENRYNE 5 |NESC 250B w/o OLF 0.00 | 050 | 3953 | 072 | 3.16 | 583 | 072 | 3.16 | -5.83 | 235 | 6.64 | 1250 | 2.35 | 6.64 |-12.50 | 4.00 | 90.00 | 1.00
) S (1 PLACE) \/ (8 PLACES) \_/ 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 072 | 299 | 550 | 072 | 299 | -550 | 2.35 | 6.10 | 11.40 | 2.35 | 6.10 |-11.40| 4.00 | 90.00 | 1.00
60 7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 39.53 | 0.72 299 | 550 | 0.72 | 0.24 | 0.00 2.35 6.10 | 11.40 | 2.35 0.40 | 0.00 | 4.00 | 90.00 | 1.00
SECTION (AN > 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.85 1.47 0.27 1.85 268 | -5.22 | 8.69 340 | 0.61 | 3.44 6.08 |-11.74 | 3.45 | 90.00 | 1.50
V 9 | DEFLECTION 60.00 | 0.00 | 0.00 | 033 | 148 | 296 | 033 | 1.48 | -296 | 139 | 333 | 667 | 139 | 333 | -6.67 | 0.00 | 90.00 | 1.00
- 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 246 | 296 | 592 | 2.46 | 296 | -592 | 459 | 6.67 | 13.34 | 459 | 6.67 |-13.34| 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00 | 0.00 | 000 | 033 | 222 | 443 | 033 | 222 | -443 | 139 | 517 | 1034 | 139 | 5.17 |-10.34| 0.00 | 90.00 | 1.00
N /2\
(5) 15/16" DIA
_ 9'-0" HOLES CHAMFERED
e TOP OF HOLE TO BE BOTH SIDES
. g 2-0 'V”Ng LOCATED BELOW _\
LINE ANGLE /C\ LEVEL BOTTOM OF END PLATE \ o B/
L I ~ =
DETAIL MIN 7= R
AERIAL MARKER & SHIELDWIRE \(\+ jL 1 =0 W \\\\
0° REF. TRANSVERSE ATTACHMENT . . Y ol 7 \\\\
~ AXTS 15° MAX . \ ® L ® 9
(1 PLACE) %
10° MIN _I__ " \\\\
A -] 13/4 REFERENCES:
SHIELDWIRE PLAN VIEW / S 24" B MAX . 1. GROUNDING NUT: SKETCH B +T AXIS
RADIU R 2172 2. STEP RUNG + RECEPTACLE : SKETCH E "
; MIN 3. GAGES FOR RECEPTACLE: SKETCH L <
DETAIL (1) 1 9/16" DIA X
HOLE CHAMFERED 4. CLIMBING FACILITIES: SKETCH B <
115kV JUMPER ARM ASSEMBLY BOTH SIDES 5. RECEPTACLE LOCATIONS: SKETCH C +
(3 PLACES) m 6. ATTACHMENT PROVISIONS FOR GOUNDING AND
LINE ANGLE 8 — S SIGNS: SKETCH F
JUMPER ATTACHMENT \ / 7. LIFTING VANG PROVISIONS: SKETCH J + K VsB
(3 PLACES) 8. FALL PROTECTION VANGS: SKETCHN + Q SB l
JACKING NUT LOCATIONS: SKETCH | TSB\\
TINT
\ 4 POLE SURFACE \\t SA
e J Lsa
0°REF. _ _____ TRANSVERSE 3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA SA
¥ AXIS STAINLESS STEEL NUT STAINLESS STEEL 4"x1"x1/8" A L. PB
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL PB
\ T OR WEATHERING CHANNEL /\E.J FOR GALVANIZED POLE TPB\\
] FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ T T T
12" — 1 3/4" FOR WEATHERING POLE j\ PA
3/4"x 6" 10 UNC STAINLESS —t—f— 1 34" Veg| ¥ Lpa
TRANSMISSION PLAN VIEW STEEL MACHINE BOLT ‘ —t Lpg PA
%t

4

WITH 2" MAX THD LENGTH N ‘ 0.194" DIA HOLE T \l
1 (#11 DRILL) B
o\ j\TPA
8

DETAIL DETAIL DETAIL Vpg| V) Lpa
REMOVABLE GROUNDING BOLT NARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE Lpg PA
(4 PLACES) \_/ l

(2 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) T \
(AS REQ'D) PB N

ijA

L
Vo PA
1/8" DIA HOLE
€ VANG ONE SIDE ONLY 1/8" DIA HOLE
T ONE SIDE ONLY S
- N
- _ BACK ROUTE OF
: R CLIMB (PARTIAL)
& HOLEé\ o o
i RECEPTACLE LOADING TREE
3 1 (TYP)
0° REF. 180° REF.
GO-GAGE NO-GO-GAGE
2 TWO SECTIONS OF 13/16"O.D.  TWO SECTIONS OF 7/8" O.D. NOTES:
o } ROUND MEGHANICAL TUBING ROUND MEGHANICAL TUBING 15" MIN & 34" MAX /C\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
e CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG MATERIAL STRENGTH FACTOR OF 1.0.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
A OF TUBING SUEFICIENT FOR OF TUBING SUEFICIENT FOR 3. WISTHE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 SHALL BE APPLIED TO THE WIND LOAD.
WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
. OF CLIMB 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
- 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
r = } STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
2 & (HAND RECEPTACLES LOCATED B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
) 5' ABOVE FOOT RECEPTACLES) UNSNUBBED SUPPORTS SHALL BE UNLOADED.
/\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
= NUT FOR 10 /c\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
5 BOLT-WELDMENT 7. SNUB ANGLES SHALL BE LIMITED TO A(15 DEGREE DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
5 DESIGNED FOR 10" /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(TBD
o JACKING FORCES R C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
- DESIGN | . i 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR(CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
HAND RECEPTACLE = | || psPLcE (SEE NOTE B) TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
A Q . | LENGTH 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
Iy & SEE :\lonE A e 1/2°-13 UNC SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
S o Ao o @ ( ) wrall STAINLESS STEEL 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
ROUTE OF CLIMB 314" & ROD HORIZONTAL L NOTES: N WELDED 70 POLE/ARM SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
: /: W o ERMISSIBLE VARIATION % OVER 5/8" HOLE RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
| FOR STAINLESS STEEL BEADWELD=" Wl |0 oM THIS 12" DESIGN REACHED FOR MAINTENANCE.
COTTER KEY /\ o % DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
(SUPPLIED BY{OTHERS) INDICATED IN FINAL DESIGN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" DETAu_—@ ANGLES.
(STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
THIS 60" MIN. A@DLACES) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE 8ASE PLATE.
STEP RUNG [ - SPLICE DETAILS JACKING NUT LOCATIONS _ JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
RECEPTACLES| <|Z . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
- Q.
= £ A . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
N g . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
o
> Y4 A C
TOP OF BASE PLATE S DRAWN
3 ; THE NORTHERN PASS BLH
(&)
A A o VAU . . . " ENGINEER
///\\\//2\\//(\\\//\\\\//} 2 ///\\\//2\\//2\\//2\//} DESCRIPTION ENG/PE# CET
CHECKED
115kV AC DEADEND 0-60° TAB
10—SCVSP—-LDW-060 APPROVED
ELEVATION P RE LI M I NARY - N OT LOAD & DESIGN DRAWING
MISC. UPDATES . 5/29/15 . . DATE
FOR CONSTRUCTION MISC. REVISIONS ~ |s/8/15 . . 5/1/15
A RELEASE FOR RFP BID . 5/1/15 FILE: TSP—25.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - 2 5 - O O].
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2 1/2" MIN. STRUCTURE NAME: 10-SCHSP-LTW-002

132" MIN. 115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
5/8" PL MAX T MAX OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
STATICWIRE i WIND SPAN (FT): 300
5/8" MAX PLATE 3/4" PL MAX . WEIGHT SPAN (FT): 300
THICKNESS COND. WIRE \ LINE ANGLE: O - 2 DEGREES
STEP ;
90° RUNG 90° 11/4" DIA HOLES LOADING CASE DESIGN LOADS
1/16" CHAMFER
TEMP | ICE | WIND | Vs TS LS VP TP LP W
o REF i i | BOTH SIDES (TYP) NO. DESCRIPTION e | | mem | ) ® ®) (K) (K) K | (psh 8 K
| | | ] 1 |NESC250B 0.00 | 050 | 3953 | 056 | 071 | 0.00 | 1.54 | 1.08 | 0.00 | 10.00 | 90.00 | 1.50
45° 45° 45° x 3 11/2" MAX
2 RADIUS (2) 15/16" DIA. (1) 19/16 " DIA. HOLE 2 [NESC 250C 60.00 | 0.00 [100.00| 0.18 | 048 | 0.00 | 0.58 | 1.02 | 0.00 | 29.00 | 90.00 | 1.00
~
ROUNDING NUTS ~ MIN HOLES CHAMFERED CHAMFERED BOTH 3 |NESC 250D 15.00 | 1.00 | 3953 | 075 | 053 | 0.00 | 151 | 0.75 | 0.00 | 400 | 90.00 | 1.00
BOTH SIDES SIDES
m 4 |NU EXTREME ICE 15.00 | 1.25 | 39.53 | 1.00 | 0.64 | 000 | 1.83 | 0.87 | 0.00 | 4.00 | 90.00 | 1.00
z DETAIL 2 DETAIL
m < i — —— 5 |NESC 250B w/o OLF 0.00 | 050 [ 3953 | 037 | 035 | 0.00 | 1.03 | 055 | 0.00 | 4.00 | 90.00 | 1.00
SECTION A 1r VANG DETAIL \ / DEADEND VANG S OKEN WIRE (INTACT
\ J (2 PLACES) (4 PLACES) 6 ( ) 0.00 | 050 | 3953 | 037 | 034 | 000 | 1.03 | 0.45 | 0.00 | 4.00 | 90.00 | 1.00
© 7 |BROKEN WIRE (BROKEN) | 0.00 | 0.50 | 39.53 | 037 | 0.25 | 550 | 1.03 | 033 | 6.75 | 4.00 | 90.00 | 1.00
e 8 |CONSTRUCTION 30.00 | 0.00 | 29.97 | 321 | 023 | 027 | 499 | 042 | 0.48 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 0.00 | 0.18 | 0.10 | 000 | 0.58 | 0.18 | 0.00 | 0.00 | 90.00 | 1.00
> 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 217 | 021 | 0.00 | 296 | 036 | 0.00 | 0.00 | 90.00 | 2.00
| 2 28!_0“3&
SsAAAS
&
LINE ANGLE
N
0° REF. B B B B ~_| TRANSVERSE \\\\\\ ]
AXIS REFERENCES: \
> AL DAL ) 2 STEF RUNG + REGEPTAGLE : SKETCH E s
AERIAL MARKER & SHIELDWIRE AW RM ASSEMBLY G 3 GAGES FOR REGEPTACLE: SKETCH L o
ATTACHMENT (1PLACE) : ; %
SHIELDWIRE PLAN VIEW (2 PLACES) 4. CLIMBING FACILITIES: SKETCH B <
5. RECEPTACLE LOCATIONS: SKETCH C T
6. ATTACHMENT PROVISIONS FOR GOUNDING AND
SIGNS: SKETCH F
7. LIFTING VANG PROVISIONS: SKETCH J + K
(5) 15/16" DIA 8. FALL PROTECTION VANGS: SKETCH N +Q
LINE ANGLE 9. JACKING NUT LOCATIONS: SKETCH |
HOLES - -
CHAMFERED ‘\ s s
\ \ BOTH SIDES 2 1/2" MIN I ! S
o — 13/4" POLE SURFACE S
0° REF. | _ — _ _ _ ) _ _ =TRAI\IA?%I/éERSE 1 . a
g _t @” NN 3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" A | | |
MIN B STAINLESS STEEL NUT STAINLESS STEEL — — —
WELDED TO STRUCTURE FOR GALVANIZED POLE j\ P ‘\ P \\ P
TRANSMISSION PLAN VIEW ® OR WEATHERING CHANNEﬁ Vp P Vp © Vp ©
z (3) 1 9/16" DIA 00000 FOR WEATHERING POLE
= HOLES CHAMFERED \_ 12— . 134"
i BOTH SIDES 3/4"x 6" 10 UNC STAINLESS T
STEEL MACHINE BOLT
5/8" R MAX STATIC ARM WITH 2" MAX THD LENGTH N N ‘ 0.194" DIA HOLE
1" MAX — 3/4"R MAX COND ARM R (#11 DRILL)
DETAIL DETAIL DETAIL
SUSPENSION/STRAIN PLATE REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT
(3 PLACES) (6 PLACES) QLACES)
A C VANG
3) —
b (5
v Y =y
- A A g
| Lo : (70D /c\: /N 1/8" DIA HOLE
_ ___ _lei _ _ _ f‘l“.f _ 1 G HOLE ONE SIDE ONLY 1/8" DIA HOLE
E+ — == ' ONE SIDE ONLY
ola) (olE 3
s g 2 =183 | fm - — BACK ROUTE OF
| &= C 5 H ) = CLIMB (PARTIAL) LOADING TREE
Q © RECEPTACLE
> I e 4"x1"x1/8" \/\ (TYP)
m Jg% ] STAINLESS STEEL B -
A HAND RECEPTACLE | | z FOR GALVANIZED POLE 180° REF
01 il OR WEATHERING CHANNEL/\E‘J GO-GAGE NO-GO-GAGE L RED NOTES:
&R:ACNL?':/'II;OHI\\II /Ig DBI¢I%T\I I?F%UTE FOR WEATHERING POLE TWO SECTIONS OF 136" 0.0.  TWO SEGTIONS OF 7/8" O.D. /c\ 1. GIAI:I_ :ENR[?IACIZ-A;_ll_Eé)EI;\IOG/-}r[l)_'SF/Z%E_ (l)JlliT(l)l\'ﬂ/-:T(I)E AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
13/4" ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING Y.
FULL ROUTE OF CLIMB. i CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR 15" MIN & 34" MAX 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
_ BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS AU ALONG 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF 4,0 BHALL BE APPLIED TO THE WIND
3 S OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR POLE FACE (TYP) FULL ROUTE LOAD.
0] WELDING OR BRAZING WELDING OR BRAZING 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
< : : OF CLIMB
= DETAIL 7\ 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
LT —————————————— .
5 STEP RUNG RECEPTACLE STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS f} 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
o (ACCEPT GO-GAGE REJECT NO-GO-GAGE) ™= (HAND RECEPTACLES LOCATED ‘ A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
T (AS REQ'D) 5' ABOVE FOOT RECEPTACLES) B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
W CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
S| = /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
65| < C REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
2 6 /\ 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
A A C 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(BD)
E 14'-0" § = 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
o) o 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
w ) DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
i i W 1/2"-13 UNC 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
x STAINLESS STEEL OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
I I 5 N HEAVY HEX NUT 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE.
! ! = > g’&ég'g%f SOPL%'-E/ARM SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE
‘ STEPRUNG [ &% = ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES
0 RECEPTACLES| = |= 3/4" @ ROD CAN BE REACHED FOR MAINTENANCE.
L~ 1B CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG
0 e {v FOR STAINLESS STEEL LOCATIONS MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
; 5 COTTER KEY A DETAIL 3 ) /\ 13. POLE SPLICES SHALL USE FLANGED DESIGN..
R é = (SUPPLIED BY(OTHERS) ATTACHMENT PROVISION LUG \___/ C 14. STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0"
)

AERIAL BRACKET & GROUNDING ABOVE AND 5'-0" BELOW THE NOMINAL GROUND LINE.
RECEFTACLE & STEE RUNG A PLACES) 15. APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO {2 ABOVE TOP OF CORROSION COLLAR.

(STEP RUNG SUPPLIED BY OTHERS) 16. BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"

RAT Q RR HIRRING AND HANDL A LORY QF THE MSD ALL B PRLIED HE "TQ P MATERIAL
. ARM AND X-BRACE SIZE, SHAPE AN

D MOUNTING HARDWARE REQUIRED SHALL BE DETERMINED AND FURNISHED BY POLE SUPPLIER.
T e . BRACING USE, CONFIGURATION AND LOCATIONS TO BE DETERMINED BY MANUFACTURER.
X TR . FALL PROTECTION VANGS FOR CLIMBING AND WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND IN REFERENCE

9'-0"
30"
I'T
Co®
Z X
m QO
C
Z
O

ALK 2 R SKETCHES N + Q.
7 . 3'-2" CLEARANCE SHALL BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
ROUTE.
CORROSION = S A
COLLAR (TYP) o, T <A )
o — (4 PLCS)
2 i 50 C
i i |n<_: g DRAWN
(7]
CORROSION COLLAR Zzx THE NORTHERN PASS BLH
BEARNG A SPENOTES 142 15 32 ' ' \V/
\ C)\ P DESCRIPTION ENG/PE# CET
— A CHECKED
DETAIL 115kV AC TANGENT 0-2° TAB
STRUCTURE GROUNDING 10—SCHSP-LTW-002 APPROVED
ELEVATION
E— LOAD & DESIGN DRAWING
PRELIMINARY - NOT
MISC. UPDATES . 5/29/15 5/1/15
FOR CONSTRUCTION e 2
A RELEASE FOR RFP BID . 5/1/15 FILE: TSP—26.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - 2 6 - O O].
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STRUCTURE NAME: 10-SCHSP-LDW-015

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
WIND SPAN AHEAD (FT): 350 WIND SPAN BACK (FT): 350
5/8" MAX PLATE WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
THICKNESS LINE ANGLE: O- 15 DEGREES
STEP "
90° RUNG 90° 11/4" DIA HOLES LOADING CASE DESIGN LOADS
1/16" CHAMFER
TEMP | ICE | WIND | VSA | TSA LSA VSB TSB LSB VPA | TPA LpA | vPB | TPB LPB w
BOTH SIDES (TYP NO. DESCRIPTION i . K
0° REF. ‘ ‘ _ (TYP) (°F) (in) | (mph) | (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (psf) 0
\ \/45&/ \ \/450 E 1 1/2° MAX 1 |NESC 2508 0.00 | 050 | 3953 | 084 | 1.70 | 9.62 | 0.84 | 170 | -9.62 | 2.17 | 2.70 | 15.96 | 2.17 | 2.70 |-15.96 | 10.00 | 90.00 | 1.50
45° "
P 3 RADIUS 2 |NESC 250C 60.00 | 0.00 |100.00| 026 | 097 | 451 | 026 | 097 | 451 | 079 | 199 | 895 | 0.79 | 1.99 | -8.95 | 29.00 | 90.00 | 1.00
N~
ROUNDING NUTS N MIN 3 |NESC 250D 15.00 | 1.00 | 3953 | 115 | 132 | 7.85 | 1.15 | 132 | -7.85 | 2.21 | 2.00 | 1252 | 2.21 | 2.00 |-12.52| 4.00 | 90.00 | 1.00
m 4 | NU EXTREME ICE 15.00 | 1.25 | 3953 | 156 | 161 | 9.63 | 156 | 1.61 | -9.63 | 2.71 | 233 | 1466 | 2.71 | 2.33 |-1466| 4.00 | 90.00 | 1.00
: DETAIL 2
SECTION m N B e 5 |NESC 250B w/o OLF 0.00 | 050 | 3953 | 056 | 094 | 583 | 056 | 094 | -583 | 144 | 151 | 9.67 | 1.44 | 151 | -967 | 4.00 | 90.00 | 1.00
\ /) (2 PLACES) ./ 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 056 | 0.89 | 550 | 056 | 0.89 | -5.50 | 1.44 | 1.42 | 9.00 | 1.44 | 142 | -9.00 | 4.00 | 90.00 | 1.00
© 7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.53 | 0.56 0.89 5.50 0.56 0.18 | 0.00 1.44 1.42 9.00 1.44 0.25 0.00 | 4.00 | 90.00 | 1.00
T - 8 | CONSTRUCTION 3000 | 0.00 | 2997 | 3.65 | 1.44 | 027 | 1.74 | 073 | -523 | 6.10 | 258 | 048 | 254 | 1.32 | 924 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 000 | 026 | 039 | 296 | 026 | 039 | 296 | 0.79 | 0.68 | 520 | 0.79 | 068 | -5.20 | 0.00 | 90.00 | 1.00
) 10 |MAINTENANCE 60.00 | 0.00 | 000 | 233 | 077 | 592 | 233 | 077 | -592 | 339 | 136 | 1040 | 3.39 | 1.36 |-10.40| 0.00 | 90.00 | 2.00
11 |uUPLIFT 2000 | 000 | 0.00 | 026 | 058 | 443 | 026 | 058 | -443 | 079 | 1.04 | 799 | 079 | 1.04 | -7.99 | 0.00 | 90.00 | 1.00
3
LINE ANGLE
228‘-0“5
| == | RN
0° REF. B B B B ~_| TRANSVERSE \
T AXIS - - - - - - - - - - - REFERENCES: \\\\\\ 9
1. GROUNDING NUT: SKETCH B \
DETALL 2. STEP RUNG + RECEPTACLE : SKETCH E +T AXIS
AERIAL MARKER & SHIELDWIRE 3. GAGES FOR RECEPTACLE: SKETCH L
SHIELDWIRE PLAN VIEW ATTACHMENT 4. CLIMBING FACILITIES: SKETCH B g
(2 PLACES) 5. RECEPTACLE LOCATIONS: SKETCH C <
6. ATTACHMENT PROVISIONS FOR GOUNDING AND 4
m SIGNS: SKETCH F
OET AL 3 7. LIFTING VANG PROVISIONS: SKETCH J + K
115kV ARM ASSEMBLY \J/ 8. FALL PROTECTION VANGS: SKETCH N + Q
(1 PLACE) JACKING NUT LOCATIONS: SKETCH | e e
NE ANGLE \Ts \Ts
‘ s Ls
Y, Y,
(5) 15/16" DIA. Vv S v S Vv
0° REF. | _ e _ _ _ ) _ __|TRANSVERSE HOLES lg B lg B Lg B
A . ' AXIS CHAMFERED A T \J - \| T \l
\ \ \ BOTH SIDES e POLE SURFACE B O B 2 B 2
3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" A j\ A ‘\ Ta L\ A
TRANSMISSION PLAN VIEW STAINLESS STEEL NUT STAINLESS STEEL LA LA LA
(? @/9\9 WELDED TO STRUCTURE FOR GALVANIZED POLE Va Va Va
OR WEATHERING CHANNEﬁ
I000DI
L (2) 1 9/16" DIA magand FOR WEATHERING POLE
) HOLES CHAMFERED \_ 12" — g g 194
(1) 19/16" DIA BOTH SIDES 3/4"x 8" 10 UNC STAINLESS T
HOLES CHAMFERED STEEL MACHINE BOLT
BOTH SIDES WITH 2" MAX THD LENGTH g P ‘ 0.194" DIA HOLE
R (#11 DRILL)

DETAIL
SUSPENSION/STRAIN PLATE

|

DETAIL DETAIL
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT
(6 PLACES) LACES)

/3\ C VANG
(3 PLACES) A
i (707 L, — A 2
%[ ——————— " ¢ HOLE >
1/8" DIA HOLE S
| ONE SIDE ONLY 1/8" DIA HOLE BACK ROUTE OF 5w
7 i ~ ONE SIDE ONLY CLIMB (PARTIAL) s
2 X _ RECEPTACLE LOADING TREE
D < = (TYP) NOTES:
(CHAND REC: EPTAGLE f?j,/ = © /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
A " 4"%1"x1/8" YA 180° REF c MATERIAL STRENGTH FACTOR OF 1.0.
[0 |0 STAINLESS STEEL — - 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
| | glFiACNL?':ATé?"\\I‘ XSSQICOT\IF}F%UTE FOR GALVANIZED POLE I 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {0 SHALL BE APPLIED TO THE WIND
ey M OR WEATHERING CHANNEL4/‘#J GO-GAGE NO-GO-GAGE LOAD.
: FOR WEATHERING POLE WO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D. 15" MIN & 34" MAX 4. THETA (9 )IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
R ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING MEASURED ALONG 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K. |
B - CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR POLE FACE (TYP) O T S e o rians Lo NG CRITERIA OPTIONS:
o ;I H gF;ArZUEBDINTGO (S?’S;:ECFI{E',I?'FCQESS gF;ATZUEBEI)NTg gE;:ECFI{E‘J?'FCOKSESS FULL ROUTE B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
T WELDING OR BRAZING. WELDING OR BRAZING. OF CLIMB CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
W DETAIL 7\ /C\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
E “STEP RUNG RECEPTACLE \ / STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A 5 iﬁ;ig%TRS sxg}i—%gﬁgﬁgfgsgimE\)’V(';RREO(L'J'\,‘\ITS*\?VTI;Eg%DNfé?E-STALLED
= fﬁg%iPQT.DC;O GAGE REJECT NO-GO-GAGE) (;*.’,1@,'355 gggﬁfig;&%’fgg /C\ 7. SNUB ANGLES SHALL BE LIMITED TO A(15 DEGREE DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
b /C\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEGBD
A 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
m 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE FRECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
N 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
ﬁ ﬁ OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
0 213 UNG RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
- RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
0 STAINLESS STEEL REACHED FOR MAINTENANCE.
STEP RUNG { = N L DED o POLE/ARM CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
0 RECEPTACLES | —|= % OVER 5/8" HOLE MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
~ ol f\ 7 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
1 NI = 3/4" @ ROD ANGLES.
0 B 14, POLE SPLICES SHALL USE FLANGED DESIGN.
L A iy FOR STAINLESS STEEL A 15. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
| COTTER KEY DETAIL (s STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
. (SUPPLIED BY{OTHERS) ATTACHMENT PROVISION LUG \___J 16. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE
4| b 2 q AERIAL BRACKET & GROUNDING) HAN 2 TIMES THE DIAMETER OF THE ANCHOR BOLTS BE N CONCRETE AND BQTTOM QF THE BASE PLATE.
n o o RECEPTACLE & STEP RUNG APLACES) 17. ARM AND X-BRACE SIZE, SHAPE AND MOUNTING HARDWARE REQUIRED SHALL BE DETERMINED AND FURNISHED BY POLE SUPPLIER.
— — (STEP RUNG SUPPLIED BY OTHERS) 18. BRACING USE, CONFIGURATION AND LOCATIONS TO BE DETERMINED BY MANUFACTURER.
N N .
W\\\/ 5 \W§ 19 EA;LI(_).PROTECTION VANGS FOR CLIMBING AND WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND IN REFERENCE SKETCHES
’ - ) 2 1/2° MIN. A 20. 3'-2" CLEARANCE SHALL BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
| | : ROUTE.
4# 4# 5/8" PL MAX 13/4" MIN. . 4-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
STATICWIRE 1" MAX.
3/4" PL MAX
ELEVATION COND. WIRE \ =
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NU VER: 08/2012

STRUCTURE NAME: 10-SCHSP-LDW-055

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 350 WIND SPAN BACK (FT): 350

8/19/2015 2:58 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—28.dwg — 001

5/8" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
- ] LINE ANGLE: O - 55 DEGREES
THICKNESS (2)15/16" 4|<-1 3/4
) DIA HOLES 1" MAX
; 11/4" DIAHOLES CHAMFERED LOADING CASE DESIGN LOADS
m 1/16" CHAMFER BOTH SIDES ———_ &) (1)1 9/16" TEMP | ICE | WIND | VSA | TSA | [SA | VSB | TSB | LSB | VPA | TPA | LPA | VPB | TPB | LPB | W
STEP WIRE ATTACHMENT 2 G BOTH SIDES (TYP) _Y - 1 DIAHOLES NO. DESCRIPTION . . 8 K
RUNG PLATE & GROUNDING N 516" B MAX O>< ¢ CHAMFERED (°F) | (in) | (mph) | (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) | (psf)
' ~ T
NUT 2" BELOW PLATES « 11/2 MAX STATIC WIRE x %} BOTH SIDES 1 |NESC 2508 000 | 050 | 3953 | 084 | 488 | 962 | 084 | 488 | -962 | 217 | 7.99 | 1596 | 217 | 7.99 |-15.96 | 10.00 | 90.00 | 1.50
@ - 3 RADIUS 3/4" B MAX S / B 2 |NESC250C 60.00 | 0.00 |[100.00| 0.26 | 2.46 | 451 | 026 | 246 | -451 | 079 | 496 | 895 | 079 | 496 | -8.95 | 29.00 | 90.00 | 1.00
A 'Y i MIN COND WIRE e 3 |NESC 250D 15.00 | 1.00 | 3953 | 115 | 392 | 785 | 1.15 | 3.92 | -7.85 | 221 | 6.14 | 1252 | 221 | 6.14 |-12.52| 4.00 | 90.00 | 1.00
T [ TE 4 |NU EXTREME ICE 15.00 | 1.25 | 3953 | 156 | 480 | 963 | 1.56 | 4.80 | -963 | 271 | 7.19 | 1466 | 271 | 7.19 |-14.66| 4.00 | 90.00 | 1.00
o QETAL £2) o= — (3 5 |NESC 2508 w/o OLF 0.00 | 050 | 3953 | 056 | 2.87 | 583 | 056 | 2.87 | 583 | 1.44 | 471 | 967 | 144 | 471 | -9.67 | 4.00 | 90.00 | 1.00
60° VANG DETAIL \ J DEADEND VANG \ J
1 (2 PLACES) (10 PLACES) 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 056 | 272 | 550 | 056 | 272 | 550 | 1.44 | 4.40 | 9.00 | 1.44 | 440 | -9.00 | 4.00 | 90.00 | 1.00
7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 056 | 2.72 | 550 | 0.56 | 0.18 | 0.00 | 1.44 | 440 | 9.00 | 1.44 | 0.25 | 0.00 | 4.00 | 90.00 | 1.00
SECTION AN o 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 365 | 1.45 | 027 | 1.74 | 246 | 523 | 6.10 | 2.60 | 0.48 | 254 | 438 | -9.24 | 3.45 | 90.00 | 1.50
U 9 |DEFLECTION 60.00 | 0.00 | 0.00 | 026 | 137 | 296 | 026 | 137 | 296 | 0.79 | 2.40 | 520 | 0.79 | 2.40 | -5.20 | 0.00 | 90.00 | 1.00
10 | MAINTENANCE 60.00 | 0.00 | 0.00 | 233 | 273 | 592 | 233 | 273 | 592 | 339 | 4.80 | 10.40 | 3.39 | 4.80 |-10.40 | 0.00 | 90.00 | 2.00
11 |UPLIFT 20.00 | 0.00 | 000 | 026 | 2.05 | 443 | 026 | 205 | 443 | 079 | 369 | 799 | 079 | 3.69 | -7.99 | 0.00 | 90.00 | 1.00
. /2\
9.0"
2-0" MIN (5) 15/16" DIA
A LEVEL HOLES CHAMFERED
TOP OF HOLE TO BE BOTH SIDES
LOCATED BELOW _\69
DETAIL ( ) BOTTOM OF END PLATE -
AERIAL MARKER & SHIELDWIRE E 15° MAX un 12— ©® : W \\\\\\\\
ATTACHMENT 10° MIN S i REFERENCES: NN 6
(2 PLACES) 4 ) 1. GROUNDING NUT: SKETCH B \\\\\\
. ® \ﬂ ® 2. STEP RUNG + RECEPTACLE : SKETCH E
< 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
LINE ANGLE 1 34" MAX 13 4. CLIMBING FACILITIES: SKETCH B ”
RADIUS 374" B MAX 0 1" 5. RECEPTACLE LOCATIONS: SKETCH C <
DETAIL g ' N 6. ATTACHMENT PROVISIONS FOR GOUNDING AND <
0° REF. _ _ _ _ _ . . TRANSVERSE T15kV JUMPER ARM ASSEMBLY L1 DA SIGNS: SKETCH F *
AXIS (3 PLACES) HOLE CHAMFERED 7. LIFTING VANG PROVISIONS: SKETCH J + K
BOTH SIDES 8. FALL PROTECTION VANGS: SKETCH N + Q v v
SHIELDWIRE PLAN VIEW JACKING NUT LOCATIONS: SKETCH | SB SB
DETAL () S8 "8
JUMPER ATTACHMENT </ Tse\ Tse\
(3 PLACES) =TT =T
j\ SA j\ SA
LINE ANGLE Lsa Lsa
POLE SURFACE YA YA
e L Ve L VprB L VprB
3/4"-10 UNC HEAVY DUTY 451" 1/8" f PB ' PB l PB '
\ 4 STAINLESS STEEL NUT STAINLESS STEEL " 1"%1/8" YA Toe\ Tee\ Toe\
WELDED TO STRUCTURE 4x1°x1/8 — = — = — =
FOR GALVANIZED POLE STAINLESS STEEL \TPA \TPA \TPA
0° REF. _ 7ﬁ7 e . - _ _____ TRANSVERSE T OR WEATHERING CHANNEL FOR GALVANIZED POLE L L L
AXIS 5 FOR WEATHERING POLE OR WEATHERING CHANNEL /\E‘J Vpa PA Vpa PA Vea PA
\_ 12" — 13/4" FOR WEATHERING POLE
\ 3/4"x 6" 10 UNC STAINLESS —t—f— 1 34"
STEEL MACHINE BOLT ‘ S B .
WITH 2" MAX THD LENGTH E N ‘ 0.194" DIA HOLE
i \ (#11 DRILL) 5 H
TRANSMISSION PLAN VIEW DETAIL DETAIL DETAIL (‘\8
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /]
(5 PLACES) LACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
A (AS REQ'D)
m- 1/8" DIA HOLE
‘ I ¢ VANG ONE SIDE ONLY 1/8" DIA HOLE
RS ONE SIDE ONLY S
Q= u N
A + A (= A - _ BACK ROUTE OF
‘ " ; I 9-0" | ngps X CLIMB (PARTIAL) LOADING TREE
| | ap) | o> o
¢ HOLE - |= RECEPTACLE
& (TYP) — (TYP)
& > —_—
~ ¢ vaNG® 0° REF. 180° REF. NOTES:
i 1vp) GO-GAGE NO-GO-GAGE /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
> r ¢ TWO SECTIONS OF 13/16"0.D.  TWO SECTIONS OF 7/8" O.D. C MATERIAL STRENGTH FACTOR OF 1.0.
ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
‘ ‘ ‘ =l CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {10 $HALL BE APPLIED TO THE WIND LOAD.
o|> BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
ﬂ ﬂ ) <= OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR ‘ 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
HAND REGEPTAGLE - WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
. \ A 1 & OF CLIMB A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
| o TRANSITION TO BACK ROUTE STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS A UNSNUBBED SUPPORTS SHA(LL BE UNLOADED. )
OF CLIMB IN ADDITION TO o oo Necem D N C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
| FULL ROUTE OF CLIMB. ) C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
/\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
b c 7. SNUB ANGLES SHALL BE LIMITED TO AU5 DEGREE DEFLEGTION)ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
A AR A IR o NUT FOR 1"@ /\ 8.  MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE(TBD)
| M BOLT-WELDMENT c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
150" | 150" " DESIGNED FOR 10" 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE JERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
é 5 JACKING FORCES ~ 1T pesieN TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
Y (I 5 || lsplice | 60"MIN 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
| 2 LENGTH |(SEE NOTE B) SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
= 1" 4 11213 UNC 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
(SEE NOTE A) 1-8" STAINLESS STEEL SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
{/ b- HEAVY HEX NUT RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
3/4" @ ROD HomzomALj—. L NOTES: = WELDED TO POLE/ARM REACHED FOR MAINTENANCE.
BEAD WELD W @ A. PERMISSIBLE VARIATION OVER 5/8" HOLE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
FOR STAINLESS STEEL i 5 FROM THIS 12" DESIGN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
COTTER KEY A ol-_J~ DIMENSION SHALL BE 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
| s ) (SUPPLIED BY{OTHERS) INDICATED IN FINAL DESIGN ANGLES.
¥ i i U, AND ERECTION DRAWING. 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8 DETAIL STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
if i if (STEP RUNG SUPPLIED BY OTHERS) mgggils%gsTgyCBHlleVE ATTACHMENT PROVISION LUG 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
" ; " iAo AER&'-CEI‘E';ACKET & GROUNDING) TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM OF THE SASE PLATE.
STEPRUNG | o ' A ) . JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
0 0 RECEPTACLES] +|Z SPLICE DETAILS JACKING NUT LOCATIONS . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
- Q.
N~~~ o <
g "] 5 { /C\ . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
5 . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
i i = 9
7N 17 A : { |
4 C ol A ¢
q p q p q p — < o
X — DRAWN
o a o o ,... o TOP OF BASE PLATE &=
' | . ' T . ' | . 35 THE NORTHERN PASS BLH
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NN SOOI o OO : : : ‘;
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\/(\\Z\\Z\\/\\ //\\Z\\Z\\{(\\// - //\\4\\4\\/\\\// DESCRIPTION ENG/PE# CET
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115kV AC DEADEND 0-55° TAB
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o PRELIMINARY - NOT LoAD & DESIGN DRAWING
MISC. UPDATES . 5/29/15 . . 5/1/15
FOR CONSTRUCTION — —— _
A RELEASE FOR RFP BID . 5/1/15 FILE: TSP—28.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - 2 8 - O O].




NU VER: 08/2012

STRUCTURE NAME: 10-SCHSP-HDW-090

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 175 WIND SPAN BACK (FT): 175

8/19/2015 2:59 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—29.dwg — 001

5/8" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 300 WEIGHT SPAN BACK (FT): 300
. " LINE ANGLE: 55 - 90 DEGREES
THICKNESS (2) 15/116" 4|——1 3/4
" DIA HOLES 1" MAX
= 11/4" DIA HOLES CHAMFERED 19 LOADING CASE DESIGN LOADS
1/16" CHAMFER — 1)1 9/16"
Iy BOTH SIDES
STEP WIRE ATTACHMENT W . BOTH SIDES (TYP) —Y\O £ DA HOLES NO. DESCRIPTION TEMP | ICE WINhD ViA TiA L?(A ViB TiB L?(B ViA TiA LFI’(A VEB TEB LiB Wf 0 ¢
RUNG PLATE & GROUNDING S 516 B MAX O>< ™Y CHAMFERED (°F) | (in) | (mph) | (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) | (psf)
NUT 2" BELOW PLATES « 11/2 MAX STATIC WIRE x %} BOTH SIDES 1 |NESC 2508 000 | 050 | 3953 | 056 | 7.03 | 854 | 056 | 7.03 | -8.54 | 1.62 | 11.59 | 14.16 | 1.62 | 11.59 | -14.16 | 10.00 | 90.00 | 1.50
—_— 3 RADIUS 3/4" R MAX S / B 2 |NESC250C 60.00 | 0.00 |[100.00| 0.18 | 3.38 | 400 | 0.18 | 3.38 | -4.00 | 060 | 6.74 | 794 | 060 | 6.74 | -7.94 | 29.00 | 90.00 | 1.00
S MIN COND WIRE e 3 |NESC 250D 15.00 | 1.00 | 3953 | 0.75 | 570 | 697 | 0.75 | 570 | -6.97 | 156 | 9.03 | 11.10 | 1.56 | 9.03 |-11.10| 4.00 | 90.00 | 1.00
' m TE m 4 |NU EXTREME ICE 15.00 | 1.25 | 3953 | 1.00 | 698 | 854 | 1.00 | 698 | -854 | 1.88 | 10.58 | 13.01 | 1.88 | 10.58 |-13.01 | 4.00 | 90.00 | 1.00
: DETAIL 2 DETAIL 3
© —— NESC 250B w/o OLF . . . . . . . . -5. . . . . . -8. . . .
" ST\ TR 5 / 000 | 050 | 3953 | 037 | 421 | 517 | 037 | 421 | -5.17 | 1.08 | 696 | 858 | 1.08 | 6.96 | -8.58 | 4.00 | 90.00 | 1.00
) B (2 PLACES) \_/ (10 PLACES) \_/ 6 |BROKEN WIRE (INTACT) 000 | 050 | 3953 | 037 | 398 | 488 | 037 | 398 | -483 | 1.08 | 649 | 7.98 | 1.08 | 6.49 | -7.98 | 4.00 | 90.00 | 1.00
7 |BROKEN WIRE (BROKEN) 0.00 | 050 | 3953 | 037 | 398 | 48 | 037 | 0.09 | 0.00 | 1.08 | 649 | 7.98 | 1.08 | 0.12 | 0.00 | 4.00 | 90.00 | 1.00
SECTION AN o 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.41 | 127 | 024 | 163 | 3.72 | 464 | 552 | 227 | 043 | 225 | 659 | -8.19 | 3.45 | 90.00 | 1.50
U 9 |DEFLECTION 60.00 | 0.00 | 000 | 0.18 | 2.09 | 2.62 | 0.18 | 2.09 | -262 | 0.60 | 3.68 | 461 | 060 | 3.68 | -4.61 | 0.00 | 90.00 | 1.00
B 10 |MAINTENANCE 60.00 | 0.00 | 000 | 217 | 418 | 525 | 217 | 418 | -5.25 | 3.01 | 736 | 9.23 | 3.01 | 736 | -9.23 | 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00 | 000 | 000 | 018 | 3.13 | 393 | 0.18 | 3.13 | 393 | 060 | 565 | 708 | 0.60 | 565 | -7.08 | 0.00 | 90.00 | 1.00
y 3 )
: - : /A
9-0" 4
~~- & (5) 15/16" DIA
- 2-0" MIN - HOLES CHAMFERED
— O\ EVEL | € ARM TOP OF HOLE TO BE BOTH SIDES
— LOCATED BELOW _\é
. BOTTOM OF END PLATE w_|
DETAIL E 1 Nf’lN 1 (e ~  eoy— W \\\\
AERIAL MARKER & SHIELDWIRE 15° MAX 77\ 1 \\\\
ATTACHMENT 10° MIN ' \ : REFERENCES: \\\\\\ 8
(2 PLACES) A — ® T ® 1.  GROUNDING NUT: SKETCH B \
& L 2. STEP RUNG + RECEPTACLE : SKETCH E +T AXIS
LINE ANGLE A -——L— 1 3/4" 3. GAGES FOR RECEPTACLE: SKETCH L
1 3/4" MAX ) 4. CLIMBING FACILITIES: SKETCH B @
RADIUS 3/4" R MAX. 21/2" 5. RECEPTACLE LOCATIONS: SKETCH C =
DETAIL (1) 1 9/16" DIA MIN 6. ATTACHMENT PROVISIONS FOR GOUNDING AND 2
0° REF. B B B B B B B TRANSVERSE e HOLE CHAMFERED SIGNS: SKETCH F
AXIS (3 PLACES) BOTH SIDES 7. LIFTING VANG PROVISIONS: SKETCH J + K
8. FALL PROTECTION VANGS: SKETCH N + Q Vsg Vsg
SHIELDWIRE PLAN VIEW DETAIL [ 5\ 9. JACKING NUT LOCATIONS: SKETCH | Lsg ' Lsg '
JUMPER ATTACHMENT \ /
(3 PLACES) EN W Tsﬁ\,\ o
J\TSA J\TSA
Lsa Lsa
LINE ANGLE Vga Vga
v v v
e POLE SURFACE Lpg B Lpg B Lpg B
/7/ /7/ 3/4"-10 UNC HEAVY DUTY 4"%1"%1/8" YA TPB\'__ Tpg l__ Tpg '__
\ g i / N N N
0° REF. N “ N ¢ _ TRANSVERSE FOR GALVANIZED POLE STAINLESS STEEL LPA LPA LPA
i = = - - == = - ; = = AXIS S OR WEATHERING CHANNEL FOR GALVANIZED POLE VPa VPa Vpa
= FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ
3/4"x 6" 10 UNC STAINLESS —t—f— 1 3
STEEL MACHINE BOLT ‘ —tf—
WITH 2" MAX THD LENGTH N P ‘ 0.194" DIA HOLE
i | (#11 DRILL) ;I H
TRANSMISSION PLAN VIEW
DETAIL DETAIL DETAIL [ s\
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /
(5 PLACES) LACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
A (AS REQD)
Fﬁ € VANG 1/8" DIA HOLE
| I — ONE SIDE ONLY 1/8" DIA HOLE
A A S |E._- A ONE SIDE ONLY 3
~N . ~
¢ K N e A 3 _ BACK ROUTE OF LOADING TREE
| - | 21 Sy CLIMB (PARTIAL)
| f | (Typ) | ¢ > R
S - o %E— ~ RECEPTACLE
) 2 ol — 1 (TYP)
SN € vANG 1= E— 0° REF 180° REF NOTES:
S i (Tvp) = © RED /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
> N GO-GAGE ) NO-GO-GAGE ) c MATERIAL STRENGTH FACTOR OF 1.0.
TWO SECTIONS OF 13/16" O.D.  TWO SECTIONS OF 7/8" O.D. 2.V, T, &LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
‘ ‘ =l ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF §.0 PHALL BE APPLIED TO THE WIND LOAD.
o|> CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG 4. THETA(8)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
i 1 N <= BRAZED TOGETHER. THICKNESS ~ BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
¥ - OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR .
| NEwEEEE | 3 WELONG OR BRAZNG.  WELDNG R BRAZIG 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWIG CRITERIA 0PTIONS
f © OF CLIMB : :
10 Wil i B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
TRANSITION TO BACK ROUTE STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS UNSNUBBED SUPPORTS SHALL BE UNLOADED.
OF CLIMB IN ADDITION TO — — — — A
(MAND RECEPTACLES LOCATED /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
o B ROUTE OF CLIMB. 5' ABOVE FOOT RECEPTACLES) C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
/\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
e C 7. SNUB ANGLES SHALL BE LIMITED TO A(5 DEGREE DEFLECTION)ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
o /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BECTBD
M NSSAARAAAE e s e e aaeaass M AASEE e e e e e e e e e e ae Me w NUT FOR 1'@ C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
! 17'-6" 17'-6" ! w BOLT-WELDMENT 10" 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR @RANE JERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
BN N N « DESIGNED FOR e TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
Ry I E I zf; 5 JACKING FORCES ™ 171 pESIGN ) 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
= | | FspPLce | 60"MIN SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
k LENGTH |(SEE NOTE B) 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
12" T 1/2"-13 UNC SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
(SEENOTE A) 1-8 STAINLESS STEEL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
) ) 1_. HEAVY HEX NUT REACHED FOR MAINTENANCE.
3/4" @ ROD HORIZONTAL /= | iy NOTES: = WELDED TO POLE/ARM CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
FOR STAINLESS STEEL BEAD WELD W : A-FFéEORl\z’”TSHSl'SB'{;\ggg\'ION OVER 5/8" HOLE MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
COTTER KEY > 2 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
7 == DIMENSION SHALL BE
| (SUPPLIED BY{CTHERS INDICATED IN FINAL DESIGN ANGLES.
¥ Il ¥ \. J AND ERECTION DRAWING 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
RECEPTACLE & STEP RUNG B. THE 10" AND 1-8" DETAIL STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
il { il (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE TACINENTERG SO TG 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
0 ﬁ 0 INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) TIMES THE DIAMETER OF THE ANCHOR BOLTS BETWEEN CONCRETE AND BOTTOM QF THE BASE PLATE.
STEPRUNG | 2 THIS 60" MIN. ﬁ PLACES) . JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
i 0 RECEPTACLES] +|Z . FALL PROTECTION VANGs FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
N SPLICE DETAILS JACKING NUT LOCATIONS Q.
" WP"D & g {” A . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
5 . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
if A i A < if 9
\ ] ‘
3 ( ch C
q p q p q p — é o AT
o o o o o o TOP OF BASE PLATE = >
: ‘ ) o . | . g; THE NORTHERN PASS BLH
(&)
ENGINEER
NN SOOI o OO : : :
”\/(\\Z\\Z\\/\\ //\\Z\\Z\\{(\\// - //\\4\\4\\/\\\// DESCRIPTION ENG/PE# CET
CHECKED
115kV AC DEADEND 55-—-90° TAB
10—SCHSP—HDW-090 APPROVED
aLeuon PRELIMINARY - NOT LOAD & DESIGN DRAWING
MISC. UPDATES . 5/29/15 . . 5/1 /1 5
FOR CONSTRUCTION s ——
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—29.DWG DRAWING NO.
EPN/DESCRIPTION CONT/PE# DATE IMAGE: TSP - 2 9 - O O].




NU VER: 08/2012

STRUCTURE NAME: 10-SCDSP-LTW-002
115-KV AC CONDUCTOR: 1 -1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)

8/19/2015 3:00 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—30.dwg — 001

ELEVATION

L OHGW: 1 - 19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)
o o WIND SPAN (FT): 800
S 5-0 WEIGHT SPAN (FT): 1000
N PRRBAN LINE ANGLE: 0 - 2 DEGREES
0° REF. ?\4 ——C—— - .
‘4 . & LOADING CASE DESIGN LOADS
/;
TEMP | ICE | WIND | Vs TS LS VP TP LP W
o0 g No- PESCRIPTION 2 I O I O O 0 I
SECTION W 1 |NESC2508B 0.00 | 050 | 3953 | 1.69 | 134 | 0.00 | 515 | 239 | 0.00 | 10.00 | 90.00 | 1.50
- 2 [NESC 250C 60.00 | 0.00 [100.00| 0.50 | 1.03 | 0.00 | 2.04 | 2.97 | 0.00 | 29.00 | 90.00 | 1.00
- 3 |NESC 250D 15.00 | 1.00 | 39.53 | 2.38 | 094 | 000 | 530 | 1.48 | 0.00 | 4.00 | 90.00 | 1.00
7~ 4 |NU EXTREME ICE 15.00 | 1.25 | 3953 | 3.23 | 1.14 | 000 | 647 | 171 | 0.00 | 4.00 | 90.00 | 1.00
DEIAIL DETAL 2 NESC 2508 w/o OLF
VSR YN RO = A S AT NG 5 0.00 | 050 | 3953 | 1.13 | 061 | 000 | 3.44 | 1.10 | 0.00 | 4.00 | 90.00 | 1.00
(1 PLACE) (1 PLACE) Nt 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 1.13 | 059 | 0.00 | 3.44 | 097 | 0.00 | 4.00 | 90.00 | 1.00
LINE ANGLE 7 |BROKEN WIRE (BROKEN) | 0.00 | 0.50 | 39.53 | 1.13 | 050 | 5.50 | 3.44 | 0.82 | 855 | 4.00 | 90.00 | 1.00
8 |CONSTRUCTION 30.00 | 0.00 | 29.97 | 368 | 030 | 027 | 798 | 0.76 | 0.61 | 3.45 | 90.00 | 1.50
9 |DEFLECTION 60.00 | 0.00 | 0.00 | 050 | 0.10 | 0.00 | 2.04 | 023 | 0.00 | 0.00 | 90.00 | 1.00
0° REF. TRANSVERSE A - (5) 156" DIA 10 |MAINTENANCE 60.00 | 0.00 | 0.00 | 2.80 | 031 | 0.00 | 588 | 0.47 | 0.00 | 0.00 | 90.00 | 2.00
S (02 x HOLES 2 1/2" MIN /N
20" MIN < CHAMFERED s
“EVEL BOTH SIDES 1 A
SHIELDWIRE PLAN VIEW - - _t ¥ / S
/— O3 MIN &
1R MAX Z (3)19/16" DIA
10° MIN ~ HOLES CHAMFERED W \\\\
LINE ANGLE A BOTH SIDES \\\\\\ ;
. \ REFERENCES:
,, 587 MAX STATIG ARM e GROUNDING NUT: SKETCH B NN\
1" MAX — e 2. STEP RUNG + RECEPTACLE : SKETCH E
0° REF TRANSVERSE +T AXIS
F.| = ) = — e 3. GAGES FOR RECEPTACLE: SKETCH L
AXIS DETAL A DETAIL 4. CLIMBING FACILITIES: SKETCH B %)
715KV ARM ASSEMBLY \ / SUSPENSION/STRAIN PLATE 5. RECEPTACLE LOCATIONS: SKETCH C 2
(3 PLACES) (4 PLACES) 6. ATTACHMENT PROVISIONS FOR GOUNDING AND 7
SIGNS: SKETCH F
TRANSMISSION PLAN VIEW 7. LIFTING VANG PROVISIONS: SKETCH J + K
8. FALL PROTECTION VANGS: SKETCH N +Q
9. JACKING NUT LOCATIONS: SKETCH |
N
Ls
/— POLE SURFACE Vs
3/4"-10 UNC HEAVY DUTY 4"x1"x1/8" YA — | N
STAINLESS STEEL NUT STAINLESS STEEL 4"x1"x1/8" V' Lp
WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL e Vp
¢ HOLE OR WEATHERING CHANNEL ﬁ FOR GALVANIZED POLE \TP
0000 FOR WEATHERING POLE OR WEATHERING CHANNEL L —
\_ Y2 — . 134" FOR WEATHERING POLE Vo 0] N
) 3/4"x 6" 10 UNC STAINLESS — 13/4" N
) STEEL MACHINE BOLT — Vp
) e WITH 2" MAX THD LENGTH S ES ‘ 0.194" DIA HOLE
al - | (#11 DRILL) :
| (TYP) ¢ —
L ———— HOLE
; e - TYP) DETAIL DETAIL DETAIL [ 7\
© \ ola ola REMOVABLE GROUNDING BOLT ARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ J/
~ | olE olE (4 PLACES) (2 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
1 Q C O 1 _ C
L . (AS REQ'D)
A A <
e/
ﬂkf I 1/8" DIA HOLE
‘ ONE SIDE ONLY gﬁg%&%ﬁw BACK ROUTE OF
h 5 — CLIMB (PARTIAL)
o : — RECEPTACLE
o - = (TYP) LOADING TREE
m : 12
HAND RECEPTAGLE — 4~ 5 ©
A 1 1 0°REF || o ‘ 5 || 180° REF
TRANSITION TO BACK ROUTE 1
. | OF CLIMB IN ADDITION TO
FULL ROUTE OF CLIMB. 3 GO-GAGE NO-GO-GAGE 6
< TWO SECTIONS OF 13/16"0.D.  TWO SECTIONS OF 7/8" O.D. 15" MIN & 34" MAX NOTES:
= 2ggggNMgTCEHEﬁ\_N\}\?EALLDTE%B(')Nf Eggg‘gNMgTCEHéT_N\}%LLDL%B(')NRG MSASURED ?LO';‘G /:\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
5 - - POLE FACE (TYP FULL ROUTE MATERIAL STRENGTH FACTOR OF 1.0.
J BRAZED TOGETHER. THICKNESS ~ BRAZED TOGETHER. THICKNESS OF CLIMB 2.V, T,&LARE INKIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
w| 5 OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR RECEPTACLE LOCATIONS 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 $HALL BE APPLIED TO THE WIND LOAD.
x|l = WELDING OR BRAZING. WELDING OR BRAZING. TTAND RECEPTACLES LOCATED A 4. THETA(O)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
E|l o . 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
3) 5' ABOVE FOOT RECEPTACLES
= STEP RUNG RECEPTACLE GAGES ) 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
| T A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
- B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
T CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
W /\ C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
> NUT FOR1" @ <, C SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
5 BOLT-WELDMENT 10" 7. SNUB ANGLES SHALL BE LIMITED TO A 2 DEGREE LINE ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
| = DESIGNED FOR ae /\ 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BE{TBD)
5 JACKING FORCES DESIGN . c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
0 - spLICE |~ 60" MIN 1/2"-13 UNC 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
LENGTH |(SEE NOTE B) STAINLESS STEEL TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
i 12" T HEAVY HEX NUT 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
(SEE NOTE A) 1'-8" ) WELDED TO POLE/ARM SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
314" 3 ROD 5/7_ P - OVER 5/8" HOLE 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE GROUND LINE TO THE TOP OF THE STRUCTURE. SEE
STEP RUNG { AE HORIZONTAL’/I Ly NOTES: RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
RECEPTACLES | —]= FOR STAINLESS STEEL BEAD WELD L o A-FF;{EOR&A#iSIISBl{ZE \gggrxllON RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
ol 3 ! REACHED FOR MAINTENANCE
slE COTTER KEY o @ :
N {1 (SUPPLIED BY(STRERD) ©=_)~  DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
e D e o DETAIL () A MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
y 9 RECEPTACLE & STEP RUNG ; e : ATTACHMENT PROVISIONLUG '\ J C 13. STEEL PLATE, A MINIMUM OF 1/4" THICKNESS GREATER THAN THAT REQUIRED FOR COLUMN STRENGTH SHALL BE IN PLACE IN THE AREA 3'-0" ABOVE
(STEP RUNG SUPPLIED BY OTHERS) B. THE 10" AND 1-8 &R'AL BRACKET & GROUNDING) AND 5'-0" BELOW THE NOMINAL GROUND LINE
DIMENSIONS MAY BE -
o A INCREASED TO ACHIEVE A LACES) 14. APPLY COAL TAR EPOXY ON INSIDE AND OUTSIDE OF POLE FROM BUTT OF POLE TO {2 ABOVE TOP OF CORROSION COLLAR.
iy GROUND THIS 60" MIN. 15. BELOW GROUND CORROSION PROTECTION COATING MATERIAL SHALL BE SUPPLIED (ONE QUART PER TWO STRUCTURES) TO "TOUCH UP"
N LINE CRATCHES QCCURRING IN SHIPPING AND HANDLING, A CQPY QF THE MSDS SHEET SHALL BE SUPPLIED WITH THE "TQUCH UP" MATERIALS,
=t SPLICE DETAILS JACKING NUT LOCATIONS . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
PSS AN Q.
KRR & TR . 3-2" CLEARANCE SHALL BE CONSIDED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
NANAN N AN
CORROSION =
COLLAR ——— &
[a)]
O} S wn C
% s g 5 A DRAWN
- =>
o 35 THE NORTHERN PASS BLH
ZS CORROSION GQILLAR on
BEARING /_ ENGINEER
PLATE SEE NOTES13 & 14) c : : " CET
DESCRIPTION ENG/PE#
\ C)\ CHECKED
L L-
115kV AC TANGENT 0-2° TAB

10—SCDSP—-LTW—-002 APPROVED

STRUCTURE GROUNDING

LOAD & DESIGN DRAWING

A PRELIMINARY - NOT
FOR CONSTRUCTION

MISC. UPDATES . 5/29/15 . .

MISC. REVISIONS . 5/8/15 . . 5/1 /15
RELEASE FOR RFP BID . 5/1/15 FILE: TSP—30.DWG DRAWING NO.

EPN /DESCRIPTION CONT/PE# DATE IMAGE: TSP—-30—-001




NU VER: 08/2012

STRUCTURE NAME: 10-SCHSP-LDW-055

115-KV AC CONDUCTOR: 1 -1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 350 WIND SPAN BACK (FT): 350

8/19/2015 3:01 PM — mspepich — N:\NUSCO\58479 — NPT\Overhead\Cadd\0O1—Record Worksheets\TSP—31.dwg — 001

5/8" MAX PLATE 21/2" MIN WEIGHT SPAN AHEAD (FT): 475 WEIGHT SPAN BACK (FT): 475
. ; LINE ANGLE: O - 55 DEGREES
THICKNESS (2) 15/16" 4|<-1 3/4
\ DIA HOLES 1" MAX
= 11/4" DIA HOLES CHAMFERED 19 LOADING CASE DESIGN LOADS
1/16" CHAMFER — 1)19/16"
m BOTH SIDES [ WIND W
me e : o somiasts e T B o | oo |5 | s [ | [ | [ [ [ | [ m ] ww [l o ]
RUNG ) ; CHAMFERED
; 2 5/8" R MAX B!
NUT 2 BELOW PLATES ~ 11/2 MAX o x O %k BOTH SIDES 1 |NESC 2508 000 | 050 | 3953 | 0.84 | 488 | 962 | 084 | 488 | -962 | 2.84 | 1025 | 20.62 | 2.84 | 10.25 | -20.62 | 10.00 | 90.00 | 1.50
—_ 3 RADIUS 3/4" R MAX S 7 B 2 | NESC 250C 60.00 | 0.00 |100.00| 0.26 2.46 4.51 0.26 246 | -451 | 1.13 6.46 | 11.56 | 1.13 6.46 | -11.56| 29.00 | 90.00 | 1.00
A S MIN COND WIRE 5 3 |NESC 250D 15.00 | 1.00 | 3953 | 1.15 | 392 | 785 | 1.15 | 392 | -7.85 | 2.78 | 769 | 1576 | 2.78 | 7.69 |-15.76 | 4.00 | 90.00 | 1.00
VARIES 1T | TE 4 | NU EXTREME ICE 15.00 | 1.25 | 3953 | 1.56 | 480 | 963 | 156 | 480 | -9.63 | 3.33 | 9.00 | 1849 | 3.33 | 9.00 |-1849| 4.00 | 90.00 | 1.00
© L () S e (=) 5 | NESC 2508 w/o OLF 0.00 | 050 | 3953 | 056 | 2.87 | 583 | 056 | 2.87 | -5.83 | 1.89 | 6.06 | 12.50 | 1.89 | 6.06 |-12.50 | 4.00 | 90.00 | 1.00
60° VANG DETAIL DEADEND VANG : : : : : : : : : : : : : : : : : :
1 (2 PLACES) \/ (10 PLACES) \/ 6 |BROKEN WIRE (INTACT) 000 | 050 | 3953 | 056 | 272 | 550 | 056 | 272 | 550 | 1.89 | 556 | 11.40 | 1.89 | 556 |-11.40| 4.00 | 90.00 | 1.00
7 | BROKEN WIRE (BROKEN) 0.00 0.50 | 39.53 | 0.56 2.72 5.50 0.56 0.18 | 0.00 1.89 5.56 | 11.40 | 1.89 0.29 0.00 | 4.00 | 90.00 | 1.00
SECTION A\ > 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.65 1.45 0.27 1.74 246 | -5.22 | 7.88 3.32 0.61 3.04 557 |-11.74| 3.45 | 90.00 | 1.50
V 9 |DEFLECTION 60.00 | 0.00 | 000 | 026 | 1.37 | 296 | 026 | 137 | 296 | 1.13 | 3.08 | 667 | 1.13 | 3.08 | -6.67 | 0.00 | 90.00 | 1.00
10 |MAINTENANCE 60.00 | 000 | 000 | 233 | 273 | 592 | 233 | 273 | 592 | 405 | 616 | 1334 | 405 | 6.16 |-13.34| 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00 | 000 | 000 | 026 | 205 | 443 | 026 | 205 | -443 | 113 | 478 | 1034 | 113 | 478 |-1034| 0.00 | 90.00 | 1.00
:
g-0" A
—~ (5) 15/16" DIA
2-0' MIN HOLES CHAMFERED
L\CEEL TOP OF HOLE TO BE BOTH SIDES
LOCATED BELOW _\
DETAIL BOTTOM OF END PLATE S RA ® o W\
MIN - = % : N
AERIAL MARKER & SHIELDWIRE 15° MAX 7N | REFERENCES: \E\ 5
ATTACHMENT 10° MIN \\ Y 5 1. GROUNDING NUT: SKETCH B \r\
(2 PLACES) . o T | e 2. STEP RUNG + RECEPTACLE : SKETCH E
% L 3. GAGES FOR RECEPTACLE: SKETCH L +T AXIS
LINE ANGLE | _._l._ 1 3/4" 4. CLIMBING FACILITIES: SKETCH B
1 3/4" MAX 5. RECEPTACLE LOCATIONS: SKETCH C 2
RADIUS 3/4" R MAX. 21/2" 6. ATTACHMENT PROVISIONS FOR GOUNDING AND 2
DETAIL (1) 1 9/16" DIA MIN SIGNS: SKETCH F 2
0° REF. B B B B B B B TRANSVERSE TR VTY IV == =N =TV NS N TETG HOLE CHAMFERED 7. LIFTING VANG PROVISIONS: SKETCH J + K
AXIS (3 PLACES) BOTH SIDES 8. FALL PROTECTION VANGS: SKETCH N +Q
JACKING NUT LOCATIONS: SKETCH | Vs Ve
SHIELDWIRE PLAN VIEW DETAIL [ 5\ Lsg ' Lsg '
JUMPER ATTACHMENT < / Tse\ Tse\
(3 PLACES) ——T\? — ——T\?
SA SA
LINE ANGLE \J/ “sA \J/ “sA
SA SA
. VpB L VpB L VpB
a POLE SURFACE PE\' P{\l PE\'
T T T
. / 3/4"-10 UNC HEAVY DUTY A"%1"%1/8" YA B PBN BN
T T T
STAINLESS STEEL NUT STAINLESS STEEL A 1"/8" YA ‘\ PA j\ PA ‘\ PA
0° REF. _ . s . . ____ TRANSVERSE WELDED TO STRUCTURE FOR GALVANIZED POLE STAINLESS STEEL v PA Vo PA Ve
AXIS T OR WEATHERING CHANNEL ﬁ FOR GALVANIZED POLE PA PA PA
- FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ
\ \_ 12" — 13/4" FOR WEATHERING POLE
3/4"x 6" 10 UNC STAINLESS - 1 34
STEEL MACHINE BOLT ‘ S B
WITH 2" MAX THD LENGTH Y ‘ 0.194" DIA HOLE
| (#11 DRILL) s
TRANSMISSION PLAN VIEW —
DETAIL DETAIL DETAIL [ s\
REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /]
(5 PLACES) PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
A (AS REQD)
‘ ml! ¢ VANG 1/8" DIA HOLE
x5 ONE SIDE ONLY 1/8" DIA HOLE -
A + A 3 ~ ONE SIDE ONLY KS LOADING TREE
¢ K S | ~~ - _ BACK ROUTE OF
™ -
¢HoLE IS o
= TYP) (2 RECEPTACLE
- ¢ iy S —1r (TYP)
~ VAN - 1 NOTES:
i (Tvp) @ 0° REF. 180° REF. /c\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
» r GO-GAGE NO-GO-GAGE MATERIAL STRENGTH FACTOR OF 1.0.
TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. 2.V, T, &L ARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
‘ ! =l ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {0 BHALL BE APPLIED TO THE WIND LOAD.
o[> CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG 4. THETA (8)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
i 1 -|= BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
5 OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR UL ROUTE 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
\ . WELDING OR BRAZING. WELDING OR BRAZING. A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
[Te]
10 il HAND RECEPTACLE i NSO O BACK RGUTE OF CLIMB B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
A OF CLIMB IN ADDITION TO STEP RUNG RECEPTACLE GAGES RECEFTACLE LOCATIONS A c XE\S(NOUNBEBEIEI)ASSUEPS(;%TRSOSUI-I{\IAS-bVIBREEUI;\IIIQ-(O)I?EE DLOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING
FULL ROUTE OF CLIMB. (HAND RECEPTACLES LOCATED /c\ : : :
‘ e ABOVE FOOT REGEPTAGLES SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
) /\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
= C 7. SNUB ANGLES SHALL BE LIMITED TO A5 DEGREE DEFLECTION ANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
o /\ 8.  MAX SHIELD ANGLE AT THE STRUCTURE SHALL BECTBD
o NUT FOR 1"@ C 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
W : 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FOR{CRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
x DESIGNED FOR 10 TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
15'-0" 150" 5 JACKING FORCES ~ 1T besieN 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
= ||| FspLice |- 60" MIN SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
E i R iy b o e e R = LENGTH |(SEE NOTE B) 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
19" 1 1/2"13 UNG SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
(SEE NOTE A) 1-8" STAINLESS STEEL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
g o - HEAVY HEX NUT REACHED FOR MAINTENANCE.
3/4" @ ROD HOR|ZONTA|_’/~, L NOTES: = WELDED TO POLE/ARM CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
BEAD WELD T X A PERMISSIBLE VARIATION OVER 5/8" HOLE MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
FOR STAINLESS STEEL o 3 FROM THIS 12" DESIGN 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
| COTTER KEY ol-_J+ DIMENSION SHALL BE ANGLES.
0 0 (SUPPLIED BY(OTHERS}) INDICATED IN FINAL DESIGN 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
AND ERECTION DRAWING. STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
if i RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8 DETAIL 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN 2
| (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG TIMES A R OF THE ANCHOR BOLTS BETWEEN GO N EASE PLATE
0 0 INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) e o '
STEPRUNG | = THIS 60" MIN @PLACES) . JUMPER ARMS SHALL BE DESIGNED FOR A VERTICAL LOAD OF 2,000 POUNDS.
0 0 RECEPTACLES] +|Z ' A . FALL PROTECTION VANGS FOR CLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
L~ . IS SPLICE DETAILS JACKING NUT LOCATIONS Q.
0 ﬁ & g . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING ROUTE.
P . 4'-3" CLEARANCE MUST BE CONSIDERED FROM POLE BODY AND ARMS.
i i =
AN o\ :
9 = w0 C
p q p © 2 8
. o o TOP OF BASE PLATE =S DRAWN
‘ . . ‘ ) ‘ 3 x THE NORTHERN PASS BLH
own
ENGINEER
NN SOOI o OO : : :
ALK R T R DESCRIPTION ENG/PE# CET
CHECKED
115kV AC DEADEND 0-55° TAB
10—SCHSP—-LDW-055 APPROVED
ELEVATION PRELIMINARY - NOT LOAD & DESIGN DRAWING
MISC. UPDATES . 5/29/15 . . 5/1 /1 5
MISC. REVISIONS . 5/8/15 . .
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STRUCTURE NAME: 10-SCVSP-LDW-015

115-KV AC CONDUCTOR: 1 - 795 KCMIL 26/7 "DRAKE" ACSR PER PHASE (9000# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 125 WIND SPAN BACK (FT): 125

5/8" MAX PLATE 21/2° MIN WEIGHT SPAN AHEAD (FT): 175 WEIGHT SPAN BACK (FT): 175
THICKNESS @) 1516° *#1 3/4" LINE ANGLE: O - 15 DEGREES
; DIA HOLES 1" MAX
% 11/4" DIA HOLES CHAMFERED ) LOADING CASE DESIGN LOADS
i 1/16" CHAMFER BOTH SIDES —~ (1) 19/16 TEMP | IcE [wIND| vsa | T7sA | tsa | vsB | 1B | tsB | vea | TPA | PA | vPB | TPB | LPB W
E: S BOTH SIDES (TYP) e DIA HOLES NO. DESCRIPTION °F ) (mph) ¥ ¥ " . " c c K K K c c (0sf) 0 K
o 5/8"R MAX e CHAMFERED (°F) | (in) | (mp (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) (k) ps
STEP RUNG o - 1 1/2" MAX STATIC WIRE x &} BOTH SIDES 1 |NESC 2508 0.00 | 050 | 3953 | 036 | 1.41 | 962 | 036 | 1.41 | -9.62 | 1.22 | 230 | 1596 | 1.22 | 2.30 |-15.96 | 10.00 | 90.00 | 1.50
- == RADIUS ?C’/g';\l% \,>AV|AF2(E A 2 |NESC 250C 60.00 | 0.00 |100.00| 0.13 | 0.72 | 451 | 0.13 | 072 | -451 | 047 | 1.46 | 895 | 047 | 1.46 | -8.95 | 29.00 | 90.00 | 1.00
< alg 3 |NESC 250D 15.00 | 1.00 | 3953 | 046 | 1.13 | 785 | 046 | 1.13 | -7.85 | 1.10 | 1.76 | 1252 | 1.10 | 1.76 |-12.52| 4.00 | 90.00 | 1.00
m -E m 4 |NU EXTREME ICE 15.00 | 1.25 | 3953 | 061 | 1.38 | 963 | 061 | 1.38 | 963 | 1.28 | 2.06 | 1466 | 1.28 | 2.06 |-14.66 | 4.00 | 90.00 | 1.00
% DETAIL 2 DETAIL 3
S CBSTN e — 5 |NESC 2508 w/o OLF 000 | 050 | 3953 | 024 | 082 | 583 | 024 | 082 | 583 | 082 | 135 | 967 | 082 | 1.35 | -9.67 | 4.00 | 90.00 | 1.00
+—t (1 PLACES) N (2 PLACES) Nt 6 |BROKEN WIRE (INTACT) 0.00 | 050 | 3953 | 024 | 078 | 550 | 024 | 078 | -550 | 0.82 | 1.26 | 9.00 | 0.82 | 1.26 | -9.00 | 4.00 | 90.00 | 1.00
GROUNDING NUT 7 |BROKEN WIRE (BROKEN) | 0.00 | 050 | 39.53 | 0.24 | 078 | 550 | 024 | 0.06 | 0.00 | 082 | 1.26 | 9.00 | 0.82 | 0.09 | 000 | 400 | 90.00 | 1.00
SECTION AN o 8 | CONSTRUCTION 30.00 | 0.00 | 29.97 | 3.24 | 137 | 027 | 154 | 070 | 523 | 511 | 243 | 048 | 2.05 | 1.25 | -9.24 | 3.45 | 90.00 | 1.50
U 9 |DEFLECTION 60.00 | 0.00 | 000 | 013 | 039 | 296 | 013 | 039 | -296 | 047 | 068 | 520 | 047 | 068 | -5.20 | 0.00 | 90.00 | 1.00
10 |MAINTENANCE 60.00 | 0.00 | 000 | 206 | 077 | 592 | 206 | 077 | 592 | 2.73 | 1.36 | 10.40 | 2.73 | 1.36 |-10.40 | 0.00 | 90.00 | 2.00
11 |UPLIFT -20.00 | 0.00 | 000 | 013 | 058 | 443 | 013 | 058 | -443 | 047 | 1.04 | 799 | 047 | 1.04 | -7.99 | 0.00 | 90.00 | 1.00
N
(5) 15/16" DIA. /2\
9-0 HOLES
CHAMFERED
- 20" MIN
j\@ c EVEL BOTH SIDES
<>
LINE ANGLE w \\\\\\\\
DETAIL \\\\ 0
AERIAL MARKER & SHIELDWIRE 15° MAX (?@/ \\\\
TRANSVERSE ATTACHMENT 10° MIN |_| . REFERENCES: +T AXIS
AXIS (1 PLACE) (2) 19/16" DIA 1. CLIMBING FACILITIES: SKETCH B
1)1 9/16" DIA HOLES CHAMFERED 2. GROUNDING NUTS: SKETCH B %)
) BOTH SIDES . 2
SHIELDWIRE PLAN VIEW HOLES CHAMFERED 3. HAND + FOOT RECEPTACLE LOCATIONS: <
BOTH SIDES SKETCH C 4
4. STEP RUNG: SKETCH E
DETAIL [ 2\ 5. ATTACHMENT PROVISIONS FOR SIGNS + LV
115KV ARM ASSEMBLY o\ GROUNDING: SKETCH F SB
(6 PLACES) -/ FL 1 — 2 6. JACKING NUT LOCATIONS: SKETCH | T l
SUSPENSION/STRAIN U/ 7. LIFTING VANGS: SKETCH J + K SBA
LINE ANGLE ATTACHMENTS 8. STEP RUNG RECEPTACLE GAGES: SKETCH J \\TSA
(6 PLACES) 9. FALL PROTECTION VANGS: SKETCHN +Q Lga
A Vv Vsa Vv
Lpg PB Lpg 7B
7 \ 7 a POLE SURFACE T B\\J TPB\\'
o°REF. S . %ANSVERSE 3/4"-10 UNC HEAVY DUTY A" A T N\ea
| e WELDED TO STRUCTURE STAINLESS STEEL X v NG o
FOR GALVANIZED POLE STAINLESS STEEL v PA VpA
\ \ T OR WEATHERING CHANNEL FOR GALVANIZED POLE VPBPA Vog
] FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ Lpg Lpg
. 13/4" FOR WEATHERING POLE J '
3/4"x 6" 10 UNC STAINLESS 12— o 13 3 Tea\ Tea\
TRANSMISSION PLAN VIEW STEEL MACHINE BOLT i ——t—— _— \TP A
= — WITH 2" MAX THD LENGTH N [P ‘ 0.194" DIA HOLE \TPA N
| (#11 DRILL) 5 L V.. PA
B B VPA PA PA
DETAIL DETAIL DETAIL [ 3\ Lo VeB Lpg VpB
REMOVABLE GROUNDING BOLT WARNNG.SIGN ATTACHMENT STEP RUNG RECEPTACLE \ / J '
(8 PLACES) { (2 PLACES)) (ACCEPT GO-GAGE REJECT NO-GO-GAGE) TPB\\ TPB\
A (AS REQD) — | ==
\\TPA ‘\EPZA
L
PA
VPA PA
1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
) B ONE SIDE ONLY
X 3 BACK ROUTE OF
5 CLIMB (PARTIAL)
RECEPTACLE
1 E— (TYP) 12 LOADING TREE
GO-GAGE NO-GO-GAGE ‘ 180° REF NOTES:
e S . el . 3 - 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
TWO SECTIONS OF 13/16"O.D.  TWO SECTIONS OF 7/8" O.D. ‘ A MATERIAL STRENGTH FACTOR OF 1.0
gggggNMgTCEHQ_'E‘J\%LLDL%B(')NRG 2igg'oDNMgTCEHEﬁ\_'j'\'A?EALLDTE%B(')Nf 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS 15" MIN & 34" MAX 6 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF {.0 PHALL BE APPLIED TO THE WIND LOAD.
: : 4. THETA(©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR MEASURED ALONG & THE DEAD LOAD OF THE STRUGTURE SHALL BE MULTIPLIED BY K
WELDING OR BRAZING. WELDING OR BRAZING. POLE FACE (TYP) FLCJ)"FLC?L?&’;E ‘ 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
STEP RUNG RECEPTACLE GAGES RECEPTACLE LOCATIONS B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD CASE.
(HAND RECEPTACLES LOCATED UNSNUBBED SUPPORTS SHALL BE UNLOADED.

C. ANY ONE PHASE OR GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT REMAINING

5' ABOVE FOOT RECEPTACLES)

/C\ SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
/C\ D. AHEAD OR BACK CONDUCTORS AND GROUND WIRES ONLY INSTALLED.
/A

- . 7. SNUB ANGLES SHALL BE LIMITED TO Al5 DEGREE DEFLECTIONANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
5 NUT FOR 1"0 8. MAX SHIELD ANGLE AT THE STRUCTURE SHALL BEQBD
m BOL I-WELDMENT 10" 8. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°.
T DESIGNED FOR L 9. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORCRANE ERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE DESIGNED
v JACKING FORCES 171 pesiGN 50" MIN TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
: = ||| pspuce I DN 10. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE OPERATIONS
2 9 ) _J LENGTH |( ) SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
HAND RECEPTACLE ¥ x 12 o 1/2"-13 UNC 11. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE STRUCTURE.
A TRANSITION TO BACKROUTE 3 (SEENOTE A) el STAINLESS STEEL SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE ADDITIONAL
OF CLIMB IN ADDITION TO - HEAVY HEX NUT RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES CAN BE
BEAD WELD ] ® A PERMISSIBLE VARIATION OVER 5/8" HOLE "
| FOR STAINLESS STEEL Ly > EROMTHIS 12 DESIGN CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
COTTER KEY /\ 5. J®  DIMENSION SHALL BE MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
(SUPPLIED BYGTHERD) INDICATED IN FINAL DESIGN 12. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
AND ERECTION DRAWING. ANGLES.
\ D RECEPTACLE & STEP RUNG B. THE 10" AND 1-8" DETAIL 13. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
i ' (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
INCREASED TO ACHIEVE AERIAL BRACKET & GROUNDING) 14. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE THAN
i THIS 60" MIN. &JLACES) BASE PLATE.
\ . FALL PROTECTION VANGS FOR GLIMBING & WORKING SHALL BE PROVIDED AS INDICATED IN THE SPECIFICATION AND ON REFERENCE SKETCHES N +
SPLICE DETAILS JACKING NUT LOCATIONS Q.
STEPRUNG | %l . 3-2" CLEARANCE MUST BE CONSIDERED FROM CLIMBING AND WORKING SPACE. CLIMBING CORRIDOR IS 3 FEET WIDE CENTERED ON CLIMBING
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STRUCTURE NAME: 30-SCHSP-LSW-045

345-KV AC CONDUCTOR: 2 - 1590 KCMIL 45/7 "LAPWING" ACSR PER PHASE (11400# @ NESC HEAVY)
OHGW: 1-19 NO.10 ALUMOWELD PER PHASE (5500# @ NESC HEAVY)

WIND SPAN AHEAD (FT): 475 WIND SPAN BACK (FT): 475

STRUCTURE HEIGHT

5/8" MAX PLATE 21/2"MIN WEIGHT SPAN AHEAD (FT): 625 WEIGHT SPAN BACK (FT): 625
] " LINE ANGLE: O - 45 DEGREES
THICKNESS (2) 15/16" T—1 3/4
DIA HOLES 1" MAX
. 11/4" DIA HOLES CHAMFERED LOADING CASE DESIGN LOADS
WIRE ATTACHMENT m / 1/16" CHAMFER BOTH SIDES ——— AR TEMP VPA | TPA [ LPA
PLATE & GROUNDING z BOTH SIDES (TYP) _Y ] DIAHOLES | NO. DESCRIPTION CF) (k) (K) (K)
NUT 2' BELOW PLATES N 5/8" R MAX O
60° STEP ) 11/2 MAX STATIC WIRE BOTH SIDES 1 |NESC250B 0.00 7.87 | 17.76 | 41.24
RUNG —_ 3 RADIUS 3/4" R MAX S / B 2 |NESC250C 60.00 3.01 | 11.89 | 23.11
o REF < MIN COND WIRE e 3 |NESC 250D 15.00 7.58 | 13.17 | 31.53
° REF. -+ —r =>
— P —E 4 |NU EXTREME ICE 15.00 9.04 | 15.42 | 36.98
VARIES © VARG SETAT - TEASEND VARG - 5 |NESC 2508 w/o OLF 0.00 525 | 1036 | 24,99
60 7 |BROKEN WIRE (BROKEN) [ 0.00 525 | 952 | 22.80
SECTION AN o 8 | CONSTRUCTION 30.00 16.51 | 6.91 | 1.21
V 9 |DEFLECTION 60.00 3.01 | 5.10 | 13.34
B MAINTENANCE 60.00 7.83 | 10.21 | 26.68
(5) 15/16" DIA UPLIFT -20.00 3.01 | 7.92 | 20.69
& HOLES CHAMFERED
"y TOP OF HOLE TO BE BOTH SIDES
140 LOCATED BELOW _\
o 3 . 210" MIN BOTTOM OF END PLATE et A T
MIN = = &
\_J ) LEVEL ) | =y
\$J ™
DETAIL E 5 T W \\\\
AERIAL MARKER & SHIELDWIRE 15° MAX | 34 MAX 1 3/4" \r\\\
ATTACHMENT 10° MIN . . 0
(2 PLACES) . RADIUS 3/4" R MAX. 21/ \\\\\\
(5 A (1) 19/16" DIA MIN REFERENCES: +T AXIS
LINE ANGLE T HOLE CHAMFERED 1. GOUNDING NUT: SKETCH B
BOTH SIDES 2. STED RUNG + RECEPTACLE : SKETCH E 2
3. GAGES FOR RECEPTAKLE: SKETCH L =
. DETAIL o ol DETAIL [ 5\ 4. CLIMBING FACILITIES: SKETCH B -
0° REF. . . . . . . . ) TRANSVERSE 345KV JUMPER ARM ASSEMBLY JUMPER ATTACHMENT, \ / 5. RECEPTACLE LOCATIONS: SKETCH C
AXIS (3 PLACES) (3 PLACES) 6. ADDITIONAL RECEPTACLE LOCATION: SKETCH D
7. ATTACHMENT PROVISIONS FOR GOUNDING AND Vsg Vsg
SHIELDWIRE PLAN VIEW SIGNS: SKETCH F Lsg Lsg
8. LIFTING VANG PROVISIONS: SKETCH J + K T \l T \l
9. FALL PROTECTION VANGS: SKETCHN + Q SB N | _ SB N | _
JACKING NUT LOCATIONS: SKETCH | j\TSA j\TSA
LINE ANGLE /— POLE SURFACE VSALSA VSALSA
3/4"-10 UNC HEAVY DUTY 4"1"1/8" YA Vo Veg Vo
STAINLESS STEEL NUT STAINLESS STEEL A8 YA Lpg Lpg Lpg
\ / T OR WEATHERING CHANNEL FOR GALVANIZED POLE — T<T — T<T — T<T
. \&\ — FOR WEATHERING POLE OR WEATHERING CHANNEL ﬁ L\ PA j\ PA L\ PA
0°REF. o - — . b - - _ & - ) TRANSVERSE . . FOR WEATHERING POLE Lpa Lpa Lpa
—¢ 1/2 13/ V V V
AXIS 3/4"x 6" 10 UNC STAINLESS - — 1 340 PA PA PA
STEEL MACHINE BOLT ‘ S N W
/ WITH 2" MAX THD LENGTH %l 5 ‘ 0.194" DIA HOLE
gy L (#11 DRILL) ;I H
DETAIL DETAIL DETAIL [ s\
TRANSMISSION PLAN VIEW REMOVABLE GROUNDING BOLT WARNING SIGN ATTACHMENT STEP RUNG RECEPTACLE \ /
(5 PLACES) (3 PLACES) (ACCEPT GO-GAGE REJECT NO-GO-GAGE)
(AS REQ'D)
1/8" DIA HOLE
ONE SIDE ONLY 1/8" DIA HOLE
T ONE SIDE ONLY S
u N
. _ BACK ROUTE OF
T CLIMB (PARTIAL) -
o A LOADING TREE
. RECEPTACLE
Q —1 (TYP) 5 i
AN | o | H {
N 0° REF. 180° REF © N ]]:_L
GO-GAGE NO-GO-GAGE - - 1-6"MIN NOTES:
L~ TWO SECTIONS OF 13/16" O.D. TWO SECTIONS OF 7/8" O.D. NME o /\ 1. ALL INDICATED LOADS ARE ULTIMATE AND INCLUDE ALL OVERLOAD FACTORS AS INDICATED IN THE LOAD TABLE. STRUCTURES SHALL BE DESIGNED WITH A
e& ROUND MECHANICAL TUBING ROUND MECHANICAL TUBING 15" MIN & 34" MAX ] & C MATERIAL STRENGTH FACTOR OF 1.0.
Nl CARBON STEEL-WELDED OR CARBON STEEL-WELDED OR MEASURED ALONG Al —— 2.V, T,&LARE IN KIPS AND ARE THE LOADS IN THE DIRECTION OF THE STRUCTURES VERTICAL, TRANSVERSE AND LONGITUDINAL AXIS RESPECTIVELY.
BRAZED TOGETHER. THICKNESS BRAZED TOGETHER. THICKNESS POLE FACE (TYP) u EN? 3. WIS THE WIND LOAD (INCLUSIVE OF OVERLOAD FACTORS) APPLIED TO THE STRUCTURE IN PSF. A SHAPE FACTOR OF @}HALL BE APPLIED TO THE WIND
OF TUBING SUFFICIENT FOR OF TUBING SUFFICIENT FOR _ LOAD.
WELDING OR BRAZING. WELDING OR BRAZING. FULL ROUTE =0 4. THETA (©)IS THE ANGLE IN DEGREES BETWEEN THE L-AXIS AND THE WIND DIRECTION AS SHOWN ON THE LOADING TREE DIAGRAM.
OF CLIMB 5. THE DEAD LOAD OF THE STRUCTURE SHALL BE MULTIPLIED BY K.
STEP RUNG RECEPTACLE GAGES ADDITIONAL STEP RUNG 6. THE STRUCTURE SHALL BE DESIGNED FOR THE FOLLOWING CRITERIA OPTIONS:
5l RECEPTACLE LOCATIONS RECEPTACLE LOCATIONS A. ALL CONDUCTORS AND GROUND WIRES INSTALLED.
= (HAND RECEPTACLES LOCATED A B. ANY ONE OR MORE PHASES (UP TO ALL PHASES SIMULTANEOUSLY) AND GROUND WIRES SNUBBED. LOAD APPLIED SHALL BE THE CONSTRUCTION LOAD
5 ABOVE FOOT RECEPTACLES) CASE. UNSNUBBED SUPPORTS SHALL BE UNLOADED.
125 /c\ C. ANY ONE PHASE AND GROUND WIRE BROKEN. LOAD APPLIED AT BROKEN SUPPORT SHALL BE THE BROKEN WIRE LOAD CASE. LOAD APPLIED AT
= \ \ \ REMAINING SUPPORTS SHALL BE THE BROKEN WIRE (INTACT) LOAD CASE.
T " 7. SNUB ANGLES SHALL BE LIMITED TO A 15° DEFLECTIONANGLE AND TO A 3 HORIZONTAL TO 1 VERTICAL SNUB.
NUT FOR 1'@
© Il HAND RECEPTACLE if Il 8. MAX SHIELD ANGLE AT THE STRUCTUR .
BOLT-WELDMENT /\
TRANSITION TO BACK ROUTE DESIGNED FOR 10" c 9. ALL CLEARANCE CHECKS TO CONDUCTOR SHALL ALLOW FOR A BREAKOVER ANGLE OF 0-20°. CLEARANCES MUST BE CHECKED TO SUBCONDUCTOR ENVELOPE
OF CLIMB IN ADDITION TO | | | JACKING FORCES — T SHOWN IN DETAIL 11.
FULL ROUTE OF CLIMB. DESIGN | <ov MIN 10. STRUCTURES SHALL BE DESIGNED AND DETAILED WITH LIFTING POINTS FORICRANE JERECTION. ALL LIFTING POINTS AND ALL COMPONENTS SHALL BE
| | rspLce [(SEE NOTE B) DESIGNED TO WITHSTAND AT LEAST TWICE THE STATIC LOADS PRODUCED BY THE PROPOSED ERECTION METHOD.
A 1o _| LENGTH . 11. TEMPORARY LIFT OR TENSION POINTS, CLOSE TO THE NORMAL ATTACHMENT POINTS OF CONDUCTORS AND USED FOR MAINTENANCE OR LIVE LINE
(oo A Cooon) (SEE NOTE A) ey 13/%&.1,\13:,;22 STEEL OPERATIONS SHALL BE DESIGNED TO WITHSTAND THE CONDUCTOR LOADS UNDER THE MAINTENANCE LOAD CASE.
S > S > ] I HEAVY HEX NUT 12. PROVIDE STEP RUNG RECEPTACLES FOR CLIMBING, STARTING AT A MINIMUM OF 12'-0" ABOVE TOP OF BASE PLATE TO THE TOP OF THE
3/4" @ ROD HORIZONTAL L NOTES: N WELDED TO POLE/ARM STRUCTURE. SEE RECEPTACLE LOCATIONS DETAIL FOR RECEPTACLE LOCATIONS FOR FULL AND TRANSITION TO BACK ROUTE OF CLIMB. PROVIDE
ﬂ ® A PERMISSIBLE VARIATION % OVER 5/8" HOLE ADDITIONAL RECEPTACLES ON FLATS WHERE NECESSARY, SO THAT ALL PARTS OF THE STRUCTURE, INSULATORS, AND HARDWARE ASSEMBLIES
FOR STAINLESS STEEL BEAD WELD i o .FROM THIS 12" DESIGN CAN BE REACHED FOR MAINTENANCE.
COTTER KEY A ol-_J? DIMENSION SHALL BE CAUTION: "CLIMBING SPACE" HAS BEEN PROVIDED FOR CLIMBING CLEARANCE TO ENERGIZED CONDUCTORS. ADDITIONAL STEP RUNG LOCATIONS
(SUPPLIED BY{OTHERS) INDICATED IN FINAL DESIGN MAY NOT PROVIDE ELECTRICAL CLEARANCES TO ENERGIZED CONDUCTORS.
AND ERECTION DRAWING. 13. VANG AND VANG CONNECTION TO POLE SHALL BE DESIGNED TO WITHSTAND THE RESULTANT LOAD 10 DEGREES EITHER SIDE OF INDICATED LINE
\ \ \ 3 ) RECEPTACLE & STEP RUNG B. THE 10" AND 1'-8" DETAIL ( E ) ANGLES.
il i il \_ J (STEP RUNG SUPPLIED BY OTHERS) DIMENSIONS MAY BE ATTACHMENT PROVISION LUG 14. MINIMUM ANCHOR BOLT PROJECTION SHALL BE 12 INCHES WITH THE ANCHOR BOLT THREADED LENGTH BEING SUFFICIENT TO ACCOMMODATE
INCREASED TO ACHIEVE (AERIAL BRACKET, LINE NUMBER, /c\ STRUCTURE RAKING. PROVIDE ONE (1) BOLT DIAMETER OF THREAD PROJECTING ABOVE THE TOP NUT.
i if i THIS 60" MIN. POLE NUMBER & GROUNDING) 15. ANCHOR BOLTS SHALL PROJECT ABOVE THE CONCRETE BY THE FULL THREADED LENGTH PLUS 1 INCH OF UNTHREADED ROD WITH NOT MORE
\ \ \ (30)PLACES)
0l il SPLICE DETAILS JACKING NUT LOCATIONS A
STEPRUNG | [ -
0l if RECEPTACLES| «|=
\ \ ot
. WARNING [ Zt&
i SIGN 1=
<
g [ P g B :_— | |
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