Department of Energy

Bonneville Power Administration
P.O. Box 3621
Portland, Oregon 97208-3621

PUBLIC AFFAIRS

August 21, 2012

In reply refer to: DK-7

Vuleraft Group, a Division of the Nucor Corporation
Attn: Russell Balvin

PO Box 59

Norfolk, NE 68702

FOIA #BPA-2012-01752-F
Dear Mr. Balvin:

Thank you for your request for records that you made to the Bonneville Power Administration
(BPA) under the Freedom of Information Act (FOIA), 5 U.S.C. 552. Your request was received
in this office on Tuesday, August 14, 2012, and has been assigned a control number,
BPA-2012-01752-F. Please use this number in any correspondence with the Agency about your
request.

You have requested the following:
Structural drawings including material sizes and associated connections for BPA’s newly
designed one double circuit and three single circuit towers.

We have reviewed your letter and have determined that it addresses all of the criteria of a proper
request under the FOIA, DOE, and BPA regulation that implements the FOIA at Title 10, Code
of Federal Regulations, Part 1004. You agreed to pay all applicable fees.

Final response:
BPA has provided the requested documents in their entirety on the enclosed CD.

Pursuant to 10 CFR 1004.8, if you are dissatisfied with this determination, or the adequacy of the
search, you may appeal in writing within 30 calendar days of receipt of a final response letter.
The appeal should be made to the Director, Office of Hearings and Appeals, HG-1, Department
of Energy, 1000 Independence Avenue, SW, Washington, DC 20585-1615. The written appeal,
including the envelope, must clearly indicate that a FOIA Appeal is being made.

The fees for request total $41.54. You will be billed separately.



I appreciate the opportunity to assist you. Please contact Kim Winn, Communications Specialist,
at 503-230-7305 with any questions about this letter.

Sincerely,

/s/ Christina J. Munro

Christina J. Munro
Freedom of Information Act/Privacy Act Officer

Enclosure: CD


/s/ Christina J. Munro
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LOAD CASE | C1A | C1B | C2A | C2B | C3A | C3B | C4A | C4B | C5A | C5B | C6A | C6B | Gt G2 F1 F2
LONG | -44.0 | 440 | -44.0 | 440 |-44.0 | 440 | -44.0 | 440 | -440 | 440 |-440 | 440 | 00 | 0.0 6.1 | -6.1
Al | TRANS| 338 | 338 | 31.3 | 313 | 31.3 | 31.3 | 338 | 338 | 313 | 313 | 313 | 31.3 | 11.2 | 11.2 4.6 4.6
VERT | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 130 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 2.2 | 22 0.6 0.6
LONG | -44.0 | 44.0 | -44.0 | 44.0 | -44.0 | 44.0 | -44.0 | 440 | -44.0 | 440 |-440 | 440 | 00 | 0.0 6.1 | -6.1
A2 | TRANS| 31.7 | 31.7 | 298| 298 | 29.8 | 298 | 31.7 | 31.7 | 298 | 298 | 298 | 298 | 106 | 10.6 | 44 | 44
VERT | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 13.0 | 130 | 13.0 | 130 | 130 | 13.0 | 22 | 2.2 0.6 0.6
LONG | -54.4 | 54.4 | -54.4 | 54.4 |-54.4 | 54.4 | -54.4 | 544 |-54.4 | 54.4 |-54.4 | 544 | 00 | 00 90 | -9.0
Bl | TRANS| 36.9 | 369 | 369 | 369 | 369 | 369 | 369 | 369 | 369 | 369 | 369 | 369 | 179 | 179 6.8 6.8
VERT | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 26.0 | 9.0 | 9.0 42 | 4.2
LONG | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | 633 | 633 | 00 | 00 | 10.3 {-10.3
B2 | TRANS| 434 | 434 | 413 | 413 | 1.3 | 413 | 434 | 434 | 413 | 413 | 413 | 41.3 | 197 | 197 73 | 7.3
VERT | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 [ 30.2 | 30.2 | 10.1 | 10.1 49 | 49
LONG 0.0 | 73.1 0.0 7341 0.0 | 731 0.0 | 731 0.0 | 731 00| 731 | 161 | 161 | 11.9 0.0
B2L-0] TRANS| 0.0 | 6.8 00| 48 00| 48| 00| 68 00| 48| 0.0 48 | 18| 18 1.3 0.0
VERT 0.0 | 30.2 0.0 | 30.2 0.0 | 30.2 0.0 | 30.2 00| 302 | 00| 302 | 5.1 5.1 4.9 0.0
LONG 00 | 63.3 00| 63.3 00| 633 | 00| 63.3 0.0 | 63.3 00| 633 | 140 | 140 | 103 0.0
B2L-1| TRANS| 0.0 | 43.4 0.0 | 41.3 00| 413 00 | 434 00| #1.3 00| 413 | 99| 99 1.3 0.0
VERT 0.0 | 30.2 0.0 | 30.2 0.0 | 302 0.0 | 30.2 0.0 | 30.2 00| 302 | 5.1 5.1 49 | 0.0
LONG | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 633 | 00 | 63.3 0.0 | 63.3 00| 633 | 00 | 140 | 103 |-10.3
B2L-2| TRANS| 434 | 434 | 413 | 413 | 413 | 41.3 | 00 | 434 00| 413 00| 413 | 19.7 | 99 73 | 1.3
VERT | 30.2 | 302 | 30.2 | 302 | 30.2 | 302 | 0.0 | 30.2 0.0 | 30.2 0.0 | 30.2 | 10.1 5.1 49 | 4.9
LONG 0.0 | 633 0.0 | 63.3 00| 633 | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | 140 | 0.0 | 10.3 |-10.3
B2L-3| TRANS| 0.0 | 43.4 00| 41.3 00| 413 | 434 | 434 | 413 | 1.3 | #1353 | 413 | 99 | 197 73 1 1.3
VERT | 0.0 | 30.2 0.0 | 30.2 00| 302 | 302 | 302 | 302 | 30.2 | 30.2 | 302 | 5.1 | 10.1 49 | 4.9
LONG | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 | -63.3 | 63.3 |-63.3| 633 | 00 | 0.0 | 10.3 0.0
B2L-4| TRANS| 434 | 434 | 413 | 413 | 413 | 413 | 434 | 434 | 413 | 413 | 413 | 413 | 197 | 197 1.3 0.0
VERT | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 30.2 | 10.1 | 10.1 4.9 0.0
LONG 00| 0.0 00] 0.0 00| 0.0 00| 00 00| 00 00| 00| 00| 0.0 00| 00
C |[TRANS| 00| 00 00] 0.0 00| 0.0 00} 00| 00| 0.0 00| 00| 00 | 0.0 00| 00
VERT | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 444 | 178 | 178 8.9 8.9
LONG | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | 0.0 | 0.0 7.7 | -1.1
D | TRANS| 39.3 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 39.3 | 39.3 | 39.3 | 143 | 143 55 | 55
VERT | 239 | 23.9 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 49 | 49 1.8 1.8
LONG 0.0 | 69.3 00] 693 | 0.0 | 693 0.0 | 69.3 00] 693 | 00| 69.3 | 125 | 125 8.8 0.0
DL-0| TRANS| 0.0 | 4.6 00| 46| 00 4.6 00| 46 00| 46| 00| 46| 1.0 | 1.0 11 ] 00
VERT 0.0 | 23.9 00] 239 | 00 | 239 0.0 | 23.9 00] 239 | 00| 239 | 24 | 24 1.8 0.0
LONG 0.0 | 60.0 00| 600 | 0.0 | 60.0 0.0 | 60.0 00| 600 | 00| 60.0 | 108 | 10.8 1.7 0.0
DL-1| TRANS| 0.0 | 39.3 00| 393 | 00| 393 0.0 | 39.3 00 33| 00| 393 | 72| 72 5.5 0.0
VERT 0.0 | 23.9 00| 239 | 00| 239 0.0 | 23.9 00239 | 00| 239 | 25| 25 1.8 0.0
LONG | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 0.0 | 60.0 00 600 | 00| 600 | 00 | 108 1.7 | -1.7
DL-2| TRANS| 393 | 39.3 | 393 | 393 | 39.3 | 39.3 00| 393 00 393 | 00| 393 | 143 | 7.2 5.9 9.9
VERT | 23.9 | 23.9 | 239 | 239 | 239 | 239 00 | 23.9 00| 239 | 00| 239 | 49 | 25 1.8 1.8
LONG 0.0 | 60.0 0.0 | 60.0 0.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | 108 | 0.0 1.7 | -1.7
DL-3| TRANS| 0.0 | 39.3 00| 39.3 00| 393 | 393 | 393 | 393 | 393 | 393 | 393 | 72 | 143 35 | 55
VERT 00| 239 00| 23.9 0.0 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 25| 4.9 1.8 1.8
LONG | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -60.0 | 60.0 | -600 | 60.0 | 0.0 | 0.0 7.7 | 0.0
DL-4| TRANS| 39.3 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 393 | 143 | 143 35 | 00
VERT | 239 | 23.9 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 239 | 49 | 49 18| 0.0
LONG 00| 0.0 00| 0.0 00| 0.0 00| 0.0 00| 0.0 00| 00} 00| 00 00 ] 00
DU | TRANS| 0.0 | 0.0 00| 0.0 00| 0.0 00| 0.0 00| 0.0 00| 00| 00| 0.0 00| 00
VERT | -12.0 |-120 | -120|-12.0 | -12.0 | -12.0 | -12.0 | -12.0 | -12.0 [ -12.0 | -12.0 |-120 | -25 | -25 | -0.9 | -0.9

NOTE: LOADS SHOWN IN THE ABOVE TABLE ARE BASED ON A TRANSVERSE SPAN OF 2000',
A VERTICAL SPAN OF 4000', AND LINE ANGLE OF 0 TO 60 DEGREES. THE TOWER WAS ALSO CHECKED WITH
LOADS CALCULATED BASED ON THE SPAN COMBINATIONS SHOWN ON SHEET 1.

G1
1
CiB
C2A
C2B
e
C3B

[

L[]

BN

ULTIMATE DESIGN CONDITIONS

Al. HIGH WIND ON BARE CONDUCTOR, 100 MPH WIND IN ANY DIRECTION,

62
S S B1.
7 C4A

C48 82

nt
/ C5A C.
058

SPAN FACTOR = 0.7 FOR C2A/B, C3A/B, C5A/B, C6A/B, F1 AND F2
SPAN FACTOR = 1.0 FOR G1, G2, C1A/B, C4A/B
TOWER GUST FACTOR = 1.2

40.0 MPH TRANSVERSE WIND ON 2" RADIAL RIME ICE (15 PCF).

. 96.6 MPH TRANSVERSE WIND ON 1" RADIAL GLAZE ICE (57 PCF).

SPAN FACTOR = 0.7 FOR C2A/B, C3A/B, C5A/B, C6A/B,F1 AND F2
SPAN FACTOR = 1.0 FOR G1, G2, C1A/B, C4A/B

HEAVY VERTICAL (12" RADIAL GLAZE ICE). NO WIND.

. NESC 2007 EDITION MEDIUM LOADING 40 MPH WIND WITH

/4" RADIAL GLAZE ICE AND OVERLOAD FACTORS:
1.5 VERTICAL, 2.5 TRANSVERSE, 1.65 LONGITUDINAL.

PROJECTED WIND AREA IS EQUAL TO 1%, TIMES THE PROJECTED AREA
OF ONE FACE OF THE TOWER EXCEPT CASE D.

FOR

FOR

LINE

(SEE

ROUND (APPROXIMATE ROUND) SURFACES:
R=0.00256 x V?

FLAT SURFACES:
P=0.00256 x 1.6 x V?

ANGLE = 0° - 60°

LOADS SHOWN ARE BASED ON THE FOLLOWING DESIGN SPANS:

NOTE ON SHEET 1)

V SPAN: 4000 FT.
T SPAN: 2000 FT.

4
2
LEG 1 LEG 2
LEG 4 LEG 3
PLAN
N4 N V
m -
O (O]
= =y
B B
Q. Q.
7 =
GROUD LINE — @
S

VIEW AHEAD ON LINE

TANGENT AND ANGLE TO RIGHT
(STEP UP LEG 3

vV

VIEW AHEAD ON LINE

ANGLE TO LEFT
(STEP UP LEG 1)

LOAD CASES

Al DESIGN CONDITION A ALL WIRES INTACT.

A2 DESIGN CONDITION A ALL WIRES INTACT, 60° WIND TO LINE.

B1 DESIGN CONDITION B1 ALL WIRES INTACT.

B2 DESIGN CONDITION B2 ALL WIRES INTACT.

B2L-0 DESIGN CONDITION B2 ALL WIRES BROKEN ON ONE FACE @ Q° LINE ANGLE.

B2L-1 DESIGN CONDITION B2 ALL WIRES BROKEN ON ONE FACE @ 60° LINE ANGLE.

B2L-2 DESIGN CONDITION B2 ONE GW AND THREE CONDUCTOR PHASES BROKEN ON ONE CIRCUIT.
B2L-3 DESIGN CONDITION B2 ONE GW AND THREE CONDUCTOR PHASES BROKEN ON ONE CIRCUIT.
B2L-4 DESIGN CONDITION B2 BROKEN FIBER OPTIC WIRE.

C DESIGN CONDITION- C ALL WIRES INTACT.

D DESIGN CONDITION D ALL WIRES INTACT.

DL-O  DESIGN CONDITION D ALL WIRES BROKEN ON ONE FACE @ Q° LINE ANGLE.

DL-1  DESIGN CONDITION D ALL WIRES BROKEN ON ONE FACE @ 60° LINE ANGLE.

DL-2  DESIGN CONDITION D ONE GW AND THREE CONDUCTOR PHASES BROKEN ON ONE CIRCUIT.
DL-3  DESIGN CONDITION D ONE GW AND THREE CONDUCTOR PHASES BROKEN ON ONE CIRCUIT.
DL-4  DESIGN CONDITION D BROKEN FIBER OPTIC WIRE.

bu DESIGN CONDITION D !, VERTICAL LOAD IN UPLIFT.

ALL LOAD CASES, EXCEPT B2L-2/3/4 AND DL-2/3/4, ARE TO BE REPEATED WITH
G1, C1A/B, C2A/B, C3A/B, F1 AND F2 LOADED ONLY.

ALL LOAD CASES, EXCEPT B2L-2/3/4 AND DL-2/3/4, ARE TO BE REPEATED WITH
G2, C4A/B, COA/B, C6A/B, F1 AND F2 LOADED ONLY.

FOR ULTIMATE STRENGTH DESIGN, THE TOWER SHALL BE DESIGNED
TO WITHSTAND THE DESIGN LOADS SHOWN WITH A FACTOR
OF SAFETY EQUAL TO 1.0 UNLESS OTHERWISE SPECIFIED.

ALL LOADS IN KIPS.
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VERTICAL SPAN (FEET)

4000

3000 ——

2000 ——

1000 —1—

-1000 ——

-2000

-3000

CONDUCTOR
3 - ACSR/TW "DESCHUTES" PER PHASE.
RATED TENSILE STRENGTH = 35,800 LBS.PER SUBCONDUCTOR
CONSTRAINT TENSIONS:
el, -8-0 In= 17,000 LBS. PER SUBCONDUCTOR
@0-0-30 In=10,190 LBS. PER SUBCONDUCTOR

GROUND WIRE

/" EXTRA HIGH STRENGTH GALVANIZED STEEL.
RATED STEEL STRENGTH = 26,900 LBS.
CONSTRAINT TENSIONS:
el!, -8-0 In-=-9500 LBS.
@0-0-30 In=5380 LBS.

OPGW_FIBER OPTIC

0.591 OPGW FIBER OPTIC CABLE.
RATED TENSILE STRENGTH = 24,300 LBS.
CONSTRAINT TENSIONS:
el -8-0 In= 9500 LBS.
@e0-0-230 In-=42860 LBS.

ADSS FIBER OPTIC

ADSS 72 FIBER CH7 CABLE
RATED TENSILE STRENGTH = 13,000 LBS.
CONSTRAINT TENSIONS:
el -8-0 In= 7,000 LBS.
@0-0-30 In= 2,600 LBS.

BODY / LEG COMBINATIONS

53' BODY WITH &'-0" TO 40'-0" LEGS IN 2'-6" INCREMENTS
73' BODY WITH 5'-0" TO 50'-0" LEGS IN 2'-6" INCREMENTS
93' BODY WITH 5'-0" TO 50'-0" LEGS IN 2'-6" INCREMENTS
MAXIMUM LEG COMBINATION HEIGHT DIFFERENCE = 20'

DESIGN SPANS
/2" ICE ZONE

THIS TOWER IS DESIGNED FOR A VERTICAL SPAN OF 4000', A TRANSVERSE SPAN

OF 2000', AND A LINE ANGLE OF O TO 60 DEGREES. THE TOWER WAS ALSO CHECKED
WITH LOADS CALCULATED BASED ON THE SPANS SHOWN IN THE FOLLOWING CHART.
ULTIMATE CONNECTION LOADS SHOWN IN THE MEMBER SIZE TABLE REPRESENT THE

MAXIMUM LOAD FOR ALL SPAN COMBINATIONS.

TOWER UTILIZATION CAPACITY (/" ICE ZONE)

UNIT STRESSES (PS1):

TENSION ON NET SECTION = MINIMUM YIELD STRESS Fy
COMPRESSION ON GROSS SECTION =

FOR KL/'SC  Fa - Fy |1 —-‘/z(%ff—-)z]
FOR KL/r>C. Fa- 286,000,000 2500
c ( KrL )2 ~ b/t = '\f—Tr
C. = 2772 E
(# '\/T)T—_— J

FOR b/t > 2200 , SUBSTITUTE Fer FOR Fy IN ABOVE FORMULAS.

A Fy
2500 _ (4 = 3750 Fom= Fy [1 g - LA OFV
'\/ Fy z\/ Fy \
3750 < b/t = 20 Fer = W
™ 2k

MAXIMUM L/r OF MEMBERS:

TOWER LEGS =120 |
MAIN COMPRESSION MEMBERS IN CROSSARMS AND GROUND WIRE PEAKS = 150
OTHER COMPRESSION MEMBERS = 200

REDUNDANTS = 250

TENSION MEMBERS = 450

MATERIAL:

STRUCTURAL STEEL - ASTM A572 GRADE 50.

ALL MEMBERS AND PLATES ARE DESIGNED USING ASTM A572 GRADE 50
UNLESS NOTED OTHERWISE.

MINIMUM SIZE OF MATERIAL

PLATES 4" 3 ANGLES L2Vpx2Vox3s
ALL REDUNDANTS ARE L2V/px2l/pxs (EXCEPT AS NOTED)

COAT ING

HOT DIP GALVANIZED PER ASTM A123. DULLING AS SPECIFIED FOR SPECIFIC PROJECT.

USE OF DICHROMATE AS SPECIFIED FOR SPECIFIC PROJECT.

CONNECTIONS

HOT DIPPED GALVANIZED BOLTS ARE ¥4" DIAMETER A325 TYPE 1 WITH LOCKNUT.
MINIMUM TWO BOLTS PER CONNECTION FOR MEMBERS CARRYING CALCULATED
STRESSES. SINGLE BOLT CONNECTIONS MAY BE USED SUBJECT TO BPA APPROVAL.

BEARING, BOLT SHEAR, AND BOLT TENSION ARE TO BE DESIGNED FOLLOWING THE
REQUIREMENTS DEFINED IN ASCE 10-97.

STITCH BOLT LENGTHS FOR DOUBLE ANGLE AND CRUCIFORM SECTIONS ARE CALCULATED
AS DEFINED IN ASCE 10-97 AND INCLUDED IN THE MEMBER TABLE ON SHEET 2.
A MAXIMUM STITCH LENGTH OF 48" IS USED FOR ALL SECTIONS.

00—t (4000,0 (4950,0) (5900,0) (6950,0) (7950,0) (9050,0) (10100,0)
2 NO.|R w6’o233051 REVISION BY | DATE APPROVED
0. x C = CONTRACT CONSTRUCTION, FA = FORCE ACCOUNT, R = RECORD
UNITED STATES DEPARTMENT OF ENERGY
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TENSION. COMPRESSION
MEMBER |SIZE LENGTH LX EGX KL/RX KL/RZ |CAPACITY FORCE LC  |CAPACITY FORCE LC UTIL
1 1L31/2 X3 1/2 X 1/4 = 5.0 5.6 0 55.4 5.6 0 87.8 65.8 31.5 VT4_ El 95.3 45.1 VT4_ G1 B.817
2A1 [ L4X4X 1/4 8.2 8.2 B8 78.8 4.3 B 6.2 56.3 22.7 VT4_ El 85.2 38.7 VT1_ El @.556
2A2 |L4X4X 1/4 8.2 8.2 B8 78.8 4.1 B 62.9 56.3 34.9 VT4_ E1 55.2 42.9 VTi_ El 0.778
2B | L4X4X b/16 = 8.2 8.2 0 79.4 4.1 6 63.1 9.6 49.6 VT4_ El 86.9 71.5 VTi_ El 0.822
2C |L4X4X 5/16 = 10.3 5.2 B 49.9 52 B0 79.2 96.6 60.2 VT4_ E1 87.1 80.3 VT1i_ El B.922
3 |L9X5X 5/16 = 6.1 6.1 @ 46.9 6.1 B 73.9] 128.1 68.4 VT4_ Al 101.5 79.3 VT4_ Al g.781
4 |L5X5X 5/16 = 6.1 6.1 @ 46.9 6.1 B 73.9 128.1 68.5 VT4_ A 101.5 85.0 VT4_ Al 0.838
5 |L5X5X 5/16 = 6.1 6.1 @ 46.9 6.1 g 73.9 128.1 80.6 VT4_ A 101.5 94.3 VT4_ Al 0.930
6 |LbXbX 3/8 = 12.2 6.1 6 47.2 6.1 B 74.2 152.4 89.6 VT4_ A 137.2 109.6 VT4_ Al 8.799
7 |LbXbX 3/8 = 6.1 6.1 B 47.2 6.1 B 74.2 152.4 95.8 VT4_ A 137.2 118.7 VT4_ Al 0.807
8 |L5X5X 3/8 = 18.2 5.1 g 39.3 5.1 @ 61.8 152.4 91.7 VT4_ A 150. 4 110.8 VT4_ Al 8.737
9 | LbX5X 3/8 = 10.2 5.1 g 39.3 0.1 @ 61.8 152.4 100. VT4_ A 150. 4 120.6 VT4_ Al 0.802
18 | L5X5X 3/8 = 10.2 8.1 g 39.3 b.1 ¢ 61.8 152.4 93.9 VT4_ A 158. 4 117.6 VT4_ Al 8.782
11 | L5X5X 3/8 = 10.2 5.1 B 39.3 5.1 p 61.8 152.4 99.1 VT4_ A 158. 4 125.7 VT4_ Al 0.836
2@ |L3X3X 174 6.4 6.4 7 101.5 6.4 9 127.0 38.3 28.4 VTi_ El 25.5 21.2 VT4_ E1 8.829
21 [L3X3X 174 7.4 11.1 P 143.2 5.5 B8 113.3 38.3 16.5 VT4_ A 20.1 16.4 VT4_ A 0.818
22 | L3X3X 3/16 = 13.9 13.8 9 149.3 13.6 0 266.8 40.4 30.8 VTi_ C 4.4 8.0 B.762
23 |L3X3X 1/4 7.8 7.8 7 118.3 7.8 9 144.2 38.3 17.5 VT4_ A 19.8 17.2 Vid_ A| 0.869
24 122 1/2 X2 1/2 X 3/16 = 14.4 7.2 8 111.2 14.4 B 146.7 75.9 54.0 VTi_ C 23.9 18.9 VIi4_ A B.789
30 | L4X4X 1/4 8.5 8.5 0 81.8 4.3 B 65.3 56.3 34.1 VT4_ E2 54.2 40.3 VTi_ E2| 0.743
31 |L4X4X 1/4 7.0 7.6 0 67.0 7.6 B 107.0 56.3 31.2 VT4_ E2 44.2 37.5 VII_ E2| 0.849
32 |L4X4X 1/4 8.1 8.1 B 78.2 8.1 B 124.8 56.3 24.0 VT4_ E2 35.6 30.0 VT1_ E2 0.843
33 |22 1/2 X2 1/2 X 3/16 = 9.7 4.8 B 74.5 9.7 B 98.3 75.9 59.6 VT4_ A 52.0 50.7 VT4_ A 8.973
34A |22 1/2 X2 1/2 X 3/16 x 3.5 3.5 8 54.0 7.6 B 71.2)  68.9 39.3 VT4_ El 70.1 55.6 VTi_ El B.794
34B (2L2 1/2 X2 1/2 X 3/16 = 3.5 3.5 B 54.0 7.6 B 71.2 68.9 22.9 VT1i_ E2 78.1 18.0 VI4_ E2| 0.332
35 |L2 1/2 X2 1/72 X 3/16 9.9 4.9 6 §87.8 4,9 8 122.5 22.3 8.5 VT4_ E2 17.1 11.3 VIi_ E2| 0.662
40 | L2X2X 1/8 5.7 2.8 6 71.2 2.8 6 9.3 18.5 5.0 VT1i_ G1 12.3 6.7 VT4_ Gl 0.540
41 |L2X2X 1/8 6.5 3.4 6 79.6 3.4 6 108.7 18.5 7.7 VTi_ El 18.9 7.7 VT4_ E1l B.728
42 |L2X2X 1/8 6.8 3.5 6 81.3 3.5 6 111.3 18.5 6.8 VT4_ El 18.5 6.7 VTi_ El 0.641
43 | L2X2X 3/16 9.6 5.1 6 104.4 5.1 8 147.6 15.8 7.9 VTi_ El 9.5 7.9 VT4_ El 0.839
44 | L2X2X 3/16 9.9 5.2 6 186.3 5.2 8 150.5 15.8 6.7 VT4_ E1 9.1 6.6 VTi_ El B.729
45 |L2 1/2 X2 1/2 X 3/16 18.2 5.3 6 92.2 5.3 8 129.6 22.3 4.2 VT4_ E1 15.3 12.2 VTi_ C 0.79%
46 |L3 1/2 X3 1/2 X 1/4 12.3 6.4 6 83.2 6.4 6 114.3 47.3 27.7 VT4_ E2 35.9 33.9 VT1_ E2 B.945
47A |L1 3/4 X1 3/4 X 1/8 4.4 2.5 6 71.6 2.5 6 9.5 8.4 2.5 VT4_ G1 16.8 0.4 VT1i_ G1 0.056
478 L1 3/4 X1 3/4 X 1/8 3.7 2.2 6 6b6.4 2.2 6 87.2 8.4 2.8 VT1i_ Gl 11.5 p.8 VT4_ Gl 0.293
47C L1 3/4 X1 3/4 X 1/8 3.1 2.1 6 63.9 2.1 6 83.4 8.4 1.4 VT1_ Gl 11.8 1.4 VT4_ G1 0.163
487 |L1 3/4 X1 3/4 X 1/8 4.4 2.5 6 7l.6 2.5 6 9.5 8.4 2.2 VTi_ C 10.8 0.0 0.267
488 |L1 3/4 X1 3/4 X 1/8 3.7 2.2 6 ©6b6.4 2.2 6 87.2 8.4 0.0 VT1i. Gl 11.5 1.6 VIi_C| B.139
48C L1 3/4 X1 3/4 X 1/8 3.1 2.1 6 63.9 2.1 6 83.3 8.4 1.4 VT4_ Gl 11.8 8.9 VT1i_ Gl 0.163
50 | L4X4X 1/4 «x 6.3 6.3 0 60.0 6.3 B 95.8 82.5 78.5 VTi_ C 83.7 17.9 VT4_ El 8.856
51 | L4X4X 1/4 = 6.3 6.3 0 60.8 6.3 B 95.8 78.3 58.6 VTi_ C 53.7 26.1 VT4_ El 0.749
52 |L4X4X 1/4 = 6.9 6.9 @ 65.8 6.9 0 105.1 78.3 17.1 VTi_ C 48.3 6.7 VT4_ E1 8.219
53 | L4X4X 1/4 = 6.3 6.3 0 60.0 3.1 B 47.9 78.3 21.1 VT4_ El 70.0 55.6 VII_C| B.7%4
54 |L4X4X 1/4 = 6.3 6.3 0 66.0 6.3 p 95.8 78.3 0.8 VT4_ El 53.7 47.4 Vii_ C| 0.882
95 | L4X4X 1/4 6.4 6.4 0 61.4 6.4 B 98.1 56.3 8.9 VT4_ E1 48.0 21.3 VII_ C| 0.444
56 | L4X4X 3/8 = 2.0 4.0 B 39.0 2.6 B 30.8 114.9 8.9 VTi_ Gl 133.5 1.2 VT4_ Gl 8.009
60 | L2X2X 1/8 7.4 3.7 6 83.9 3.7 6 115.4 18.5 7.6 Vii_ C 10.8 8.4 VT1i_ El 0.837
62 |L2X2X 1/8 7.4 3.7 6 83.9 3.7 6 115.4 13.9 8.5 VTi_ El 18.0 7.7 VIi_C| 8.770
63 |L2X2X 3/16 = 4.0 4.8 0 78.4 4.0 B 123.4 21.9 11.4 VTi_ El 13.5 9.1 VT4_ El p.673
64 |L2 1/2 X2 1/2 X 3/16 = 7.5 4.6 6 76.7 3.7 6 98.5 38.0 24.3 VIi_ C 25.9 23.8 VIi_ C| 6.916
66 | L3X3X 1/4 4.0 4.0 B 522 4.8 B 82.6 38.3 13.5 VTi_ G1 40.7 23.8 VT4_ Gl 0.585
67 |L4X4X 1/4 = 2.7 2.7 B 26.3 2.7 B 42.0 78.3 2.5 VT4_ El 75.3 3.4 VTi_ El 0.045
68 |L1 3/4 X1 3/4 X 1/8 6.6 3.6 6 89.3 3.5 8 121.3 8.4 0.4 VTi_ Gl 8.1 1.0 VT4_ Gl B.124
69 |L1 3/4 X1 3/4 X 1/8 5.9 3.2 6 82.7 3.2 6 112.1 8.4 2.3 VT4_ Gl 9.2 2.0 VTi_ Gi 8.269
70 |L4X4X 1/4 = 2.7 2.7 B 26.3 2.7 B 42.1 78.3 6.7 VT1_ Gl 75.3 7.5 VT4_ Gl b.100
71 |L1 3/4 X1 3/4 X 1/8 = 7.4 3.7 6 91.2 3.7 8 126.4 11.6 4.3 VT4_ Gl 7.5 3.4 VT1i_ G1 0.446
72 |L1 3/4 X1 3/4 X 1/8 = 7.4 3.7 6 9.2 3.7 8 126.4 11.6 3.4 VT1i_ Gl 7.5 4.3 VT4_ Gl 6.578
73 |L2X2X 1/8 7.9 4.0 6 87.6 4.6 8 121.4 13.9 5.1 VTi_ El - 9.3 4.3 VT4_ Ei B.459
74 1L1 3/4 X1 3/4 X 1/8 = 4.0 4.8 B0 87.9 4.0 g 138.3 11.6 g.1 VT4_ A 6.3 0.6 VIi_ C| 8.0897
75 |L3 1/2 X3 1/2 X 1/4 4.5 4.5 B 49.2 4.5 B 78.0 47.3 17.6 VT1_ El 49.2 14.7 VT4_ El §.371
76 | L2X2X 1/8 4.0 4.0 B 77.4 4.9 B 122.8 13.9 6.2 VT4_ E1 9.1 6.8 VT1i_ El 8.750
80 |ST 4 X 9.2 = 4.0 4.6 B 42.1 4.0 @ b57.8 87.2 3.3 VTi_ C 115.3 8.9 8.837
81 |L2X2X 1/8 7.4 3.7 6 83.9 3.7 6 115.4 18.5 5.4 VT4_ E1 10.0 8.6 VIi_C| 10.860
82 |L1 3/4 X1 3/4 X 1/8 4.0 4.0 B 87.9 4.8 B 138.3 8.4 6.3 VTi_ C 6.3 0.0 0.751
83 |L1 3/4 X1 3/4 X 1/8 7.4 3.7 6 9.2 3.7 8 126.4 8.4 6.1 VT4_ El 7.5 7.2 VT1i_ El 0.956
84 |L1 3/4 X1 3/4 X 1/8 7.5 3.8 6 92.2 3.8 8 128.0 8.4 5.6 VT4_ El 7.3 5.6 VTi_ El B.763
85 (L1 3/4 X1 3/4 X 3/16 4.0 4.0 B 89.4 4.0 B 139.9 12.2 1.7 VTi_ C 9.1 2.2 B.141
9 |L3X3X 3/16 18.6 5.3 6 B81.2 5.3 6 111.5 29.1 11.9 VT1_ E2 23.9 11.9 VI1_ E2| 0.499
91 |L2 172 X2 1/2 X 3/16 6.3 6.3 B 98.6 6.3 @ 157.7 22.3 17.1 VTi_ C 10.4 1.5 VT4_ A| 0.767
92 |L2 1/2 X2 1/2 X 3/16 9.4 4.7 ©6 85.0 4.7 6 118.0 22.3 15.3 VTi_ E2 18.2 15.1 VT4_ E2 0.831
93 |L2X2X 3/16 = 6.3 6.3 B 124.2 6.3 B 195.4 21.9 10.8 VTi_ C 5.4 6.0 0.456
108 |L4X4X 1/4 7.4 7.4 B 71.0 7.4 @ 113.3 56.3 35.8 VT1_ E2 41.3 35.8 VIi_ E2| 0.867
181 |L4X4X 1/4 9.0 9.6 B 86.6 9.0 B 138.3 96.3 23.1 VTI_ E2 29.0 23.2 VI1_ E2| 0.800
102 |L4X4X 174 7.9 9.9 8 95.1 9.9 @ 151.8 56.3 15.3 VTi_ E2 24.1 17.4 VTid_ A| 0.724
183 |L4X4X 1/4 20.1 11.8 6 109.0 1.8 8 156.7 56.3 12.9 VT4_ A 22.6 11.4 VTi_ E2| ©.5085
104 {L3 1/2 X3 1/2 X 1/4 18.6 18.6 6 117.1 18.6 B 185.5 47.3 9.2 VTi_ E2 14.0 10.5 VT4_ A | B.747
165 |L3 1/2 X3 1/2 X 1/4 9.5 19.8 8 209.2 9.5 B 165.7 47.3 1.9 VI3_ A 11.0 2.0 VIi4_ A} 6.183
120 | L4X4X 3/8 2.0 2.6 B 19.5 2.0 B 30.8 82.7 1.6 VT4_ A 99.9 2.7 VIi_ C| 8.827
121 | L3X3X 3/16 11.7 5.8 8 /5.1 5.8 B 119.5 29.1 13.6 VT4_ A 21.6 4.7 VT4_ A| 0.467
122 |L2X2X 1/8 6.6 6.6 B 128.6 6.6 0 203.9 18.5 4.1 VTi_ C 3.3 0.0 0.387
123 |L3 1/2 X3 1/2 X 1/4 = 11.5 11.5 0 126.6 5.8 0 100.3 65.8 14,7 VI3_ B2 30.2 6.4 VT4_ A| B.224
187 |L4X4X 1/4 14,7 14.7 08 141.5 7.4 6 112.9 56.3 8.1 VT1_ E2 27.7 18.2 VIi_ E2| 6.368
108 |L4X4X 1/4 14.7 14.7 0 141.5 7.4 B 112.9 56.3 8.0 VT1_ B2 27.7 8.1 VTi_ E2 8.292
109 |L4X4X 1/4 12.0 24.0 0 230.4 12.9 B 183.9 56.3 2.5 VI3. A 18.5 2.6 VI3_ A| 0.249
111 {L3 172 X3 1/2 X 1/4 16.6 16.6 @ 183.3 8.3 B 145.2 47.3 7.2 VT4_ E2 14.4 7.3 VT4_ E2| 0.510
112 |L3X3X 3/16 = 13.3 13.3 0 178.4 6.6 g 135.7 40.4 4.9 VT4_ A 18.7 5.0 VI4_ A| 0.463
113 |L3X3X 3/16 14,7 14,7 B8 189.5 7.4 B 158.9 29.1 6.1 VT4_ E2 8.7 6.0 VI4_ E2| 0.69%
114 1L4X4X 1/4 10.4 1.4 6 99.7 10.4 B 189.1 56.3 18.2 VT4_ A 21.9 18.2 Vid_ A| 0.828
115 |L3 1/2 X3 172 X 1/4 12.8 12.0 8 132.1 12.8 0 209.3 47.3 2.5 VT4. A 11.0 2.6 VII_ Al 6.239

NOTES:
1. = DENOTES ASTM A572 GRADE 50 STEEL. ALL OTHERS ASTM A36.

2. UNITS ARE FEET AND KIPS.
3. TENSION CAPACITIES:

TENSION CAPACITIES ARE BASED ON THE REDUCTION IN MEMBER AREA
DUE TO BOLT HOLES. THE ACTUAL NUMBER OF HOLES IN THE MEMBER,
BASED ON DETAILING, MAY NOT BE THE SAME AS THE DEFAULT

NUMBER OF BOLTS USED IN THE MODEL.
CONNECTION STRENGTH IS NOT CONSIDERED.

4. COMPRESSION CAPACITIES:

LZ, EQZ, & KL/RZ ARE EQUAL TO LY,EQY & KL/RY FOR SHAPES OTHER THAN SINGLE ANGLES.

EQUAT IONS:

0: KL/R = L/R

6: KL/R = 30 + 0.75 L/R
7:KL/R = 60 + 0.50 L/R
8:KL/R = 28.6 + 0.76 L/R
9:KL/R = 46.2 + 0.615 L/R

CONNECTION STRENGTH IS NOT CONSIDERED.

5. TENSION AND COMPRESSION FORCES CONSIDER ALL FIBER POSITIONS AND ALL COMBINATIONS OF VERTICAL AND TRANSVERSE SPANS.
6. "UTIL" IS MEMBER UTILIZATION (MAXIMUM OF TENSION FORCE / TENSION CAPACITY AND COMPRESSION FORCE / COMPRESSION CAPACITY).
7.MAIN LEG AND DIAGONAL LEG MEMBER MODELING INFORMATION IS NOT INCLUDED DUE TO VARIATIONS FROM DIFFERING LEG EXTENSIONS.

8. MEMBER 56 NOT INCLUDED DUE TO FLEXURAL DESIGN.

WHEN S| SHAPES ARE AVAILABLE AND MORE ECONOMICAL, A SUBTITUTION CAN BE MADE USING THE FOLLOWING S| SHAPES WITH BPA APPROVAL:

ENGLISH OR IMPERIAL SHAPE

METRIC OR SI SHAPE

L1 374 X 1 3/4 X 1/8 L 4
L1 374 X 1 3/4 X 3/16 L4
L2X2X 1/8 LS
L2X2X 3/16 L5
L2 172 X 2 1/2 X 3/16 L6
L3X3X 3/16 L7
L3X3X 1/4 O L7
L3 172 X 3 1/2 X 1/4 L9
L4X4 1/4 | L1
L4X4 5/16 L
L4X4 3/8 L
L5X5 5/16 L
L5X5 3/8 L

L
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- FOR MEMBER 23,USE L75 X 75 X 7.

FOR THE LEG DIAGONAL MEMBERS UNDER THE 80 AND 100 FT.BODIES,
THE FOLLOWING LEG EXT.DIAGONALS SHALL USE L75 X 756 X 7: 22'-6", 37'-6", 47'-6" AND 50'-0".
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WELDED INSIDE THE
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TOWER FOOTING PLAN

GENERAL NOTES:

1. ALL DIMENSIONS ARE TO OUTSIDE EDGE OF ANGLES

UNLESS OTHERWISE NOTED.

2. = DENOTES ASTM A572 GRADE 50 STEEL.
. 3. C.P.= DENOTES COMPLETE PENETRATION.
4, UT = DENOTES ULTRASONIC TESTING.
5. MT = DENOTES MAGNETIC PARTICLE TESTING.
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<80-0" OR 100'-0" TOWER BODY

-

80'-0" OR 100'-0" TO BOTTOM OF CROSSARM

oy
e}

45'-0"

47'-6"

] | TAILED WEIGHT
symgoL | MEMBER 3 > il
SIZE FT~IN. 80" wBs) | 100BS)
A LY Yaxe | 42-6" 2319 2436
B L2x2xY/g 45'-0" 2408 2445
C L2x2x¥6 47'-6" 2654 2692
D L2Yox2Yox3e 50'-0" 2610 2647
E L3x3xYs | |
F LSVngS'/gx%

"ALL REDUNDANT MEMBERS

ARE L1¥ax1¥axY/s EXCEPT

AS NOTED.
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A+ no+
24 o
) 0 50'-0" LEG DIAGONAL /\\
% | 50'-0" LEG DIAGONAL )

DETAIL /1 | CDETAIL /720
\8/ | &/

80 FT.BODY | 100 FT. BODY |
UNIVERSAL PLATE WITH OPTIMUM BOLT HOLE ARRANGEMENT UNIVERSAL PLATE WITH OPTIMUM BOLT HOLE ARRANGEMENT

FOR ASSEMBLY OF MBR.109 AND ANY COMBINATION OF LEG FOR ASSEMBLY OF ANY COMBINATION OF LEG EXTENSIONS

80 FT.BODY EXTENSION

50'-0" LEG EXT.

DETAIL |

nl

9A

SUPPLY WITH LEG

=~

100 FT.BODY EXTENSION

EXTENSIONS FOR 100'BODY

NOTES:

ALL LEG ANGLES (9A) ARE L5x5x%-=
THE MAIN DIAGONAL CARRIES A MAXIMUM LOAD OF 19.7 KIPS

AND REQUIRES A MINIMUM OF 3 BOLTS PER CONNECTION.
x DENOTES ASTM AS572 GRADE 50 STEEL

= DENOTES SPLICE

+ DENOTES TENSION
- DENOTES COMPRESS ION
ALL FORCES ARE IN KIPS.

EXTENSIONS FROM 5'-0" TO 50'-0". FURNISH ONE PLATE
AND ONE MEMBER 109 WITH EACH 80'LEG EXTENSION.

USE NUMBERING SCHEME TO IDENTIFY BOLT HOLES FOR LEG EXT.

FROM 5'-0" TO 50'-0". FURNISH TWO PLATES, TWO MEMBER 115,
AND ONE MEMBER 115A WITH EACH 100'LEG EXTENSION.

USE NUMBERING SCHEME TO IDENTIFY BOLT HOLES FOR LEG EXT.

x

NO. 4340

REVISION BY | DATE APPROVED

x C - CONTRACT CONSTRUCTION, FA - FORCE ACCOUNT, R = RECORD

DSGN MDM

UNITED STATES DEPARTMENT OF ENERGY

DRWN MDM

BONNEVILLE POWER ADMINISTRATIO

HEADQUARTERS, PORTLAND, OREGON ,

co E T, 0’#

500 KV SINGLE CIRCUIT

evw 2B

D
T~y

TRANSMISSION TOWER

MWT = 51,000 LBS.

CNCR z | |
oox Ao Rempna W | TYPE 148M  LEG EXT 80 & 100 FT BODIES

Serial Source Size Sheet Revision

- IDATE 02!24 '/Db

269911 |LFS] A1 18 9




| LEG | DETAILED WEIGHT|
SymgoL | MEMBER CEXT. R |
= ~ SIZE | rron. | 80" B | 100'wss)
QE ~ , N : : ‘
é A L1 ¥ax1 Yl 5'-0" 712 744
Sl B L2x2xYs 76" 814 852
= C  |L2x2x¥s 10'-0" 877 914
S| D | L2Vx?Tle 126" 996 1033
=S E | L33 15'-0" 1081 1118
2 : F L3Yox3Voxl/ 17'-6" 1198 1235
== i . _nh
-8 AL REL;/UND;N}/ MEMBERS gg g 113?5 113{3/%
5  ARE L13¥x1¥xs EXCEPT '-6"
(2 !
8|5 O v pETAILTYP) AS NOTED. 250" 1435 1473
(o &/ &/ ~ | 27-6" 1546 1584
I e " = = |
2 2 Y I L 32'-6" 1800 1838
Y §/\(N I IN A I l>0 A — ] ] ] 350 1852 1830
o = x «
Il e M o v D ] 37-6" 2185 2223
R R N AN T 3 'DO e 900" | 2188 | 2255
d " " A o~ - -
i | A 2 g
~N it X% o L3 1 . . ~ \ & ~
L3N, 18 &~ ngs/:; 124 %l 1\" L3 t129 ™
L3x3x/4 & . o |
L3x3xV/4 iy % | NI
5-0" LEG EXT. 76" LEG EXT. S S RN g e
| 10'-0" LEG EXT. 12'-6" LEG EXT. - & X
~ GROUND LINE FOR FOOTING 15'-0" LEG EXT. o | N
| | | 17'-6" LEG EXT. |
20'-0" LEG EXT. 2016 LEG EXT
T ' ; -
VAN
A A ' A
5 :
T il o :
N
" S
A — 2
\ ‘
4 ) \ Ax —
= A
© A | Y
g —L3x3xY4 - ] | .
| N = b L3x3xV/4 ‘ -
: 2 :—‘ | . )
25'-0" LEG EXT. | - B L T dTN Ly )
27'-6" LEG EXT ) I Ll
) N o~ ’
30'-0" LEG EXT. | | | = 1
32'-6" LEG EXT. ‘ &
39'-0" LEG EXT. .
37'-6" LEG EXT. |
| 40'-0" LEG EXT.
NOTES:
ALL LEG ANGLES (9A) ARE L5x5x%s |
THE MAIN DIAGONAL CARRIES A MAXIMUM LOAD OF 19.7 KIPS
AND REQUIRES A MINIMUM OF 3 BOLTS PER CONNECTION.
= DENOTES ASTM A572 GRADE 50 STEEL |
= DENOTES SPLICE - |
+ DENOTES TENSION No.|" | 4340 REVISION BY | DATE |  APPROVED

- DENOTES COMPRESSION
ALL FORCES ARE IN KIPS.

* C - CONTRACT CONSTRUCTION, FA - FORCE ACCOUNT, R - RECORD

pson’ M_D MILLER
orwny M D MILLER

oo ET: o; 2L
REVW %‘7/

-
R Y

CNCR ,
APPR m\m
PRINGIPAL ENGINEER

UNITED STATES DEPARTMENT OF ENERGY

BONNEV ILLE POWER ADMINISTRAT ION

" HEADQUARTERS, PORTLAND, OREGON

500 KV SINGLE CIRCUIT
TRANSMISSION TOWER
MWT = 51,000 LBS.

TYPE 148M LEG EXT 80 & 100 FT BODIES

Serial

IDATE

ol/24 fob

269911

LFS

Source Size

Al

Sheet

v

Revision

0




| LEG | DETAILED
SYMBOL Mg'\,"gEER EXT. | WEIGHT
FT.-IN. LBS
= E - —_ e
% A L13x1¥axV/s 5'-Q" 560
] B |L2x2x3 C7-6" 614
S| C [L2xx¥% | 10-0" 702
L § D L2Vox2Yox¥e | 12'-6" 771
3 e E | L3x3xYe 15'-0" 852
= g F L3Vox3Vox'/j 17'-6" 945
[aa] i_nn .
ol = (1 N\DETAIL (TYP) ALL REDUNDANT MEMBERS | 200 1033
- 1 I.R! :
= \6_/ ARE L1¥x17ax/s  EXCEPT 22'-6' 1135
éi © - . AS NOTED. 25'-Q" 1194
© = DETAIL (TYPICAL FOR 15'- 0" LEG EXT. AND LARGER) 27-6" 1278
| = - ' A
- IR o b
& | & -
=) Cr > = iy - I ] ] 1 35-0" 1551
iy ? © & = 37-6" 1673
™~ - 1
I o \ ! Q = g 40'-0" 1812
© L3x3y3 t y ©
) ™ ?] [\_LZ)XBX% e Y Tavoche AN N E
) ; A = A
L3x34A A L3x3x/4 i R N 4 F U A
N L3x3x/a © L3x3x/4 Ax —
; , ~ Y
1_Nu i _pQu g ) . ) ’ \
5'-0" LEG EXT. 7'-6" LEG EXT. o} [K"\'me% ]
10'-0" LEG EXT. 12'-6" LEG EXT. o o | ©
| | GROUND LINE FOR FOOTING 15-0" LEG EXT. 176" \LEG EXT A
' _nu , o -
20™-0% LEG: EXT:. 226" LEG EXT.
] | ) ) ) !
> -
- © =
& oy < = i
o~ o | o -
i S o © =
Ax — r ~ _.CP A
2] (e
2
\
-] V ——
EIO‘ 1 ‘ Ax p—
~N =1 L3X3X'/4 ] ‘ | ,
& © _ \ -~
E\l :‘
25'-0" LEG EXT. | 2 X | \ I
27'-6" LEG EXT. & =—“—f<\'L3x3x'/4 | |
30'-0" LEG EXT. | : | . g*‘kuxzx%
o 32'-6" LEG EXT o - ~ |
“ | 35'-0" LEG EXT. .
- | 37'-6" LEG EXT. |
40'-0" LEG EXT.
I SUPPLY ONE PLATE AND ONE MEMBER 105
L WITH EACH LEG EXTENSION FOR 60'BODY.
y | L s 4
A ﬁlg --¢-—$—-— é
L TR |
g b
3 5'-0" LEG DIAGONAL ST
A et
L/2V ++\\+
'—““—*— |\ i’*‘j‘t % W'a : "
L/2 \ -l%f NO. 4340 REVISION BY | DATE APPROVED
1 | g 40'-0" LEG DIAGONAL NOTES: = C - CONTRACT CONSTRUCTION, FA - FORCE_ACCOUNT, R - RECORD
GROUND LINE 60 FT. BODY T ' UNITED STATES DEPARTMENT OF ENERGY
) / | ALL LEG ANGLES (7A) ARE L5x5xfex pson D_M HESSE " BONNEVILLE POWER ADMINISTRAT ION
UNIVERSAL CENTER PLATE WITH OPTIMUM THE MAIN DIAGONAL CARRIES A MAXIMUM LOAD OF 23.3 KIPS |
i BOLT HOLE ARRANGEMENT FOR ASSEMBLY DIAGON MAXIM OF 23.3 K i ME /DMH HEADQUARTERS, PORTLAND, OREGON

TYPICAL FOR LEG EXTENSIONS
FROM 32'-6" TO 40'-0".

OF ANY COMBINATION OF LEG EXTENSIONS

FROM 5'-0" TO 40'-0"

USE NUMBERING SCHEME TO IDENTIFY BOLT

HOLES FOR LEG EXT.

= DENOTES ASTM A572 GRADE 50 STEEL
= DENOTES SPLICE

+ DENOTES TENSION

- DENOTES COMPRESSION

AND REQUIRES A MINIMUM OF 3 BOLTS PER CONNECTION.

CHKD Vf‘r‘ 0

e
e LMW

500 KV SINGLE CIRCUIT
TRANSMISSION TOWER
‘MWT = 51,000 LBS.

CNCR , ; . | ‘
DETAIL @ ALL FORCES ARE I KIPS. e %ﬁmmk | TvpE 1484 B Tp N
, , Sgria! ‘ ~ lSource Size | Sheet Revision
M _ozfufee | 269911 |LFS| A1]6 9




[

Y
TO BOTTOM OF CROSSARM FOR LOWER POSITION

TO BOTTOM OF CROSSARM FOR UPPER POSITION

APPROX. 27' - 9"
APPROX. 39' - 9"

il
-t

- CL.
TOVliER

OR ANGLE

— 1" DIA. DEADEND HOLE ‘ | | | | | | | ' Spé\r\(f EALSTTg;r\?l?TLETS
RND. EDGES V6" RAD. BOTH SIDES | | | LEGS @ 1'-4"
" | | T GLE | 7] INTERVALS FULL
. 6 _ | | T g O ’ | | LENGTH OF
1u R 1‘/4‘L L 111 | ’ ) | ! CL'MB'NG ANGLE.
e\ T T ! L~ /4" BENT PLATE —f o . ,
|

-1
§

K

o
_—

PL Vpx0'-6"x0"-6l/5" x o \ ~
, / : (@) {\
O ,'

M
_ 11 U | » | | BENT L3x3x3/|5
- “ . : : '
i N O — /" DIA HOLE | B

S A | M / L

S © A U/ . :
:_\v N d . } , -
Nv N © | | ' '

\\/ | |

GRAIN

A

%

1" DIA. RIGGING HOLES
RND. EDGES 6" RAD. BOTH SIDES-

BEND LINE

BEND LEG DOWN

- ’ |
,_.___..Q.g“

A

:
TO HORIZONTAL R |
N | DETAIL /27

ol
I ol
;
|
[
1
[
| —
|
o
|
|
!
|
I
|
I
|
|
I
|
1
|
|
|
1
|
|
|
i
I
|
|
|
s

BENT PLATE OR ANGLE

o o ‘
DETAIL /1 o ©USECTION /DD

20"
120

e R
—— -
—

%" DIAx2" TOWER BOLT WITH
HEAD & 2 BELLEVILLE SPRING

WASHERS THIS SIDE ~ Ywalp
v B /" Horifo Hoe W
SEE DETAIL
\&/

|

| %{ o CLIVBING ANGLE
J—CLIP L33 VIEW /ENF

"\LSXSx% E ,

L.rl
DETAIL /5N  SECTION /EN/E\ | ~

o

2 DETAIL /T
| b/  DETAIL

: ‘ I/
. 41/2

32

l éa

A e e

@

<~
i

E

/

=

DETAIL /6
NG

W ‘
NO. 4340 | ~ REVISION BY | DATE APPROVED
= C - CONTIRACT CONSTRUCTION, FA - FORCE_ACCOUNT, R_- RECORD __ '

UNITED STATES DEPARTMENT OF ENERGY

psen D M HESSE BONNEVILLE POWER ADMINISTRAT ION |

HEADQUARTERS, PORTLAND, OREGON
orwn D M HESSE

| ;o » | ET Oniek 500KV SINGLE CIRCUIT
DETAIL /7 | | | | | cree %//M ~ TRANSMISSION TOWER
b/ | REVW L TRIPLE BUNDLE "DESCHUTES"

- JCNCR g"‘) b ,
apr  ClRAM na o | TYPE 148M | DESIGN CRITERIA

1} PRINCEPAL ENGIREER

Serial Source Size Sheet Revision

- 02/24/09 269911 JLFS| A11]5 0




DETAIL v 2
- 2'-Q" e /_ 2-0" . | - , %" DIA HOLES RND 2"
3fox 8 . ¢ e
M 3/, bk 1'-0" EDGES Ve R L5x5x% (D)
| 3 B . BOTH SIDES. - OxOx7g* \ 4/
o”o | 1 ’ | \ s Al
1 O ’ g HE o i | O} - DRILL 1Y%" DIA. i i
1O ! ! " I [ Lol ' yj 1 1 ] HOLES RND ) ;
I | | ! o~ \ Py v EDGES Vie" R o, 110
— i — Y ) N BOTH SIDES. Ooii | 11e©
| O | o 1o | X I\ ' H 110 o
0 _ 0O — DRILL 1Yg" DIA. HOLE ¥ = A m ol 110 m
O RND EDGES Yg" R 1 . . 1
BOTH SIDES. &/ . &/

VIEW /AN A
NOAY

2"

| N
e SECTION /DN\/ D
DETAIL /2 |
N, I

. ) 18" DIA HO‘LE
1%6" DIA RIGGING HOLES j=——» /\: gg@ﬂ‘fgg&ﬁ R
RND EDGES ig" R - & DETAIL /4

S
S

15'-8" T0 CL TOWER

A
!

t BOTH SIDES. Zeo 4
KTAL x . S
, %" PL @\\ — BEND DOWN 1%/p: 12 | &/
2 i/
5 A
=
}{ EI O ~ L4x4xl/y —*\ “;
() C) t
. O s bl - ;
© & |
s, S S
& = DETAIL (3™ 2
= &/ 2
GROUND WIRE CLEARANCES: 2 =
MAXIMUM SWING AT 2 PSF WIND = 40 DEGREES o =
MAXIMUM SWING AT 6 PSF WIND = 80 DEGREES = &5

YAD
DFH-21— 474

B | SECTION / TN/ T

- ot o e e - - oy af - - - - o e - - —

T A S P TR U e I R S P e e

DETAIL /10

/‘. L8x8xl/p"
% E

N

%" DIA HOLES

SIGN FURNISHED &
SIGN DETAIL (TYP) INSTALLED BY BPA

DETAIL ("8™ | urion o sions ssomn ARe FoR LEc
\4_/ EXTENSIONS 15'-0" AND LARGER.

DETAIL mLOCAT!ON OF SIGNS SHOWN ARE FOR 5'-0"
4 / THROUGH 12'-6" LEG EXTENSIONS.

DETAIL m LOCATION OF SIGNS SHOWN ARE FOR UPPER
4 BRIDGE. INCLUDE SIGNS ON BOTH SIDES AND BOTH FACES.

|
A
A

DETAIL / 11\ LOCATION OF SIGNS SHOWN ARE FOR LOWER
4 BRIDGE. INCLUDE SIGN ON BOTH SIDES AND
BOTH FACES. LOCATION TO BE CLEARLY

. S - , J 30'\ JI VISIBLE TO CLIMBER. SIGN TO READ:
‘‘‘‘‘‘‘ e dendler it et ______ 7 | "DANGER

4 BOLTS = DO NOT CROSS UNDER CONDUCTOR
Il > AT THIS LEVEL WHEN LINE IS ENERGIZED"
il 90
Hil
: o B I
: o DIA RIGEING HOLES | 1 | R | 00189955 [MODIFIED GROUND WIRE BRACKET ot |2/ el e [ e
; \ w|  DRILL 1%5" DIA HOLE O & O—— g RND EDGES Ve" R il NO.|" wr2340 REVISION BY | DATE APPROVED
o, U T T Y - RND EDGES "R -t N 1 |/ & 30TH S IDES. Al AL - C - CONTRACT _CONSTRUCTION, FA - FORCE_ACCOUNT, R - RECORD
% ! o BOTH SIDES. ™~ UNITED STATES DEPARTMENT OF ENERGY
e . - pson D.M. HESSE BONNEVILLE POWER ADMINISTRATION
o) 5 = HEADQUARTERS, PORTLAND, OREGON
SR 2 v | | | ' e 500KV SINGLE CIRCUIT
. L 2250 I . I E.T. ORTH
23-0" TO CL TOWER R DFH-21 = | DETAIL @ SECTION @@ CHKD S — TRANSMISSION TOWER
' | > 4 4 4 REVW ‘ TRIPLE BUNDLE "DESCHUTES"
VIEW /) - N onor T SRS
VIEW FFANCE S oo LEON KEMPNER JR. | TYPE 148M DESIGN CRITERIA
\4/\4/ DAY | 149692-FDG-A1 i 'DROP_FORGED HANGERS DETAILS e DR , , _— il
DRAWING NO SHEET TITLE Serial Source Size Sheet Revision
‘ - DATE
REFERENCE DRAWINGS 02/24/06 269911 |ILFS]| A1 |4 1




CASE A1 - 100 MPH WIND ON TOWER
@ 60° TO TRANSVERSE FACE W/ 1.2 GUST FACTOR

CASE A - 100 MPH WIND ON TOWER
@ 90° TO TRANSVERSE FACE W/ 1.2 GUST FACTOR

70
J 1\
/
| \
7
Y4
(1

33.6

0.9

8.4

CASE E2 - NO WIND

1.6

CASE G1 - NO WIND

CASE B1 - 40 MPH WIND

DANGER:
DO NOT CROSS UNDER
- CONDUCTOR WHEN
LINE IS ENERGIZED

CASE B2 - 56.6 MPH WIND

ULTIMATE DESIGN CONDITIONS

A. HIGH WIND ON BARE CONDUCTOR, 100 MPH WIND IN ANY DIRECTION,
SPAN FACTOR = 0.7, TOWER GUST FACTOR = 1.2.

B1. 40.0 MPH TRANSVERSE WIND ON 2" RADIAL RIME ICE (15 PCF).

B2. 56.6 MPH WIND ON 1" RADIAL GLAZE ICE
(67 PCF). SPAN FACTOR = 0.7.

C. HEAVY VERTICAL (1%2" RADIAL GLAZE ICE).NO WIND.

D. NESC 2002 EDITION MEDIUM LOADING 40 MPH WIND WITH
/4" RADIAL GLAZE ICE AND OVERLOAD FACTORS:
1.5 VERTICAL, 2.5 TRANSVERSE, 1.65 LONGITUDINAL.

E. BROKEN CONDUCTOR, NO ICE, NO WIND.
IMPACT FACTOR = 0.67 ,

G. UNBALANCED ICE ON OVERHEAD GROUNDWIRE AND ADSS FIBER.NO WIND.

PROJECTED WIND AREA IS EQUAL TO 1% TIMES THE PROJECTED AREA
OF ONE FACE OF THE TOWER EXCEPT CASE D. ’

FOR ROUND (APPROXIMATE ROUND) SURFACES:
R=0.00256 x V:

FOR FLAT SURFACES:
P=0.004 x V2
LINE ANGLE = 0°
DESIGN SPANS: (SEE NOTE ON SHEET 1)
V SPAN: 1600 FT. |
T SPAN: 1150 FT.

LOAD CASES

A DESIGN CONDITION A ALL WIRES INTACT. '
Al DESIGN CONDITION A ALL WIRES INTACT,60° WIND TO LINE.
B1 DESIGN CONDITION B1 ALL WIRES INTACT.

B2 DESIGN CONDITION B2 ALL WIRES INTACT.

C  DESIGN CONDITION C ALL WIRES INTACT.

D DESIGN CONDITION D ALL WIRES INTACT.

E1 DESIGN CONDITION E MIDDLE PHASE BROKEN.

E2 DESIGN CONDITION E OUTSIDE PHASE BROKEN.

G1 DESIGN CONDITION G BOTH GW AND ADSS WITH U,NBALANCED ICE.
R RIGGING LOADS.

ADSS FIBER LOADS SHALL BE REPEATED IN ALL POSITIONS.

FOR ULTIMATE STRENGTH DESIGN, THE TOWER SHALL

BE DESIGNED TO WITHSTAND THE DESIGN LOADS SHOWN
WITH A FACTOR OF SAFETY EQUAL TO 1.0, UNLESS
OTHERWISE SPECIF IED.

ALL LOADS IN KIPS.

~DETAIL @ |

e ———
12" WORKING SPACE
99"
' 380
6 PSF WIND LB
ANGLE
DETAIL (1)
A 6"0"
CLIMBING
| spPacE
| M | ’ .
A ‘12u
WORK ING
SPACE
99"
R
6 PSF WIND 2 PSF WIND
12" work ING SPACE 30" CLIMBING SPACE
CLEARANCE TO STEEL AT 6 psf INSULATOR
SWING (38°) = 99"
CLEARANCE TO SURFACE OF WORKING AND
" CLIMBING SPACES AT 2 psf INSULATOR
" SWING (16°) = 126" | |
WORKING AND CLIMBING SPACES - -

126 K

TYPICAL RIGGING LAYOUT
GENERAL LOCATION AND LAYOUT

CASE R - NO WIND

CDETAIL /1
I~

NO. w'2‘340 ,

REVISION BY | DATE - APPROVED

x C = CONTRACT CONSTRUCTION, FA = FORCE ACCOUNT, R = RECORD

psen  DMH/MDM

” UNITED STATES DEPARTMENT OF ENERGY

BONNEVILLE POWER ADMINISTRAT ION

orwn D M HESSE

HEADQUARTERS, PORTLAND, OREGON

cko & T Onh

S00KV SINGLE CIRCUIT

REVW

W4

CNCR _%__%) | '
oo G Xeoennl | TYPE 148M

TRANSMISSION TOWER
TRIPLE BUNDLE "DESCHUTES"

DESIGN CRITERIA

Serial Source Size Sheet Revision

DATE 02124 IO"

269911 |LFS|A1[3 [ O




o~ w — w
DETAIL 8 83 /82 —g0 MEMBER | . |2 & 22| |« |28 o=
) I A - [ = - STMBOL\ "S17E | B |S2| v sizz (B8] |8 |B=| vemsie |29
STEP BOLTS -0 2 ] Tl I— |52 SE| |2 =8 S
O ONE LEG DETAIL > = - A |Lt¥aYads = = = S 3 Se
o6 v = |
! 69 e 81 e /B\ > V" g 3:;;‘3//8 1] 45.0] L3Vpx3Yoxl/ge 4 60| 8.3 |L2x2xs 2
r~ 6
a . 478 SECTION \g‘/\gj " | 2A| 429 | Laxdnl 4 62| 85|Loxauly 2
47A /) 34A AR 2B| 715 | LaxdxYer 6 63 | 11.4 L2x2x¥sx 2
53 54 DETAIL
=< & / RANCY), SECTION /B N/ F | L3/l | 2C| 80.3 | LaxaxSfer 6 64 | 24.3|L2Voxdndfer | 3
P = A ’
E ~— 40 5 ALL REDUNDANT MEMBERS | 3| 79.3| L5x5x¥c® 6 66 | 23.8 |L3x3x/4 2
=5 © ~ g ><( %y 2\ ARE L1¥px1¥x/g EXCEPT : , |
o1 2 —7 o AS NOTED. 4| 85.0] L5x5x%ex 6 67 | 3.4 | Laxdx/yr 4
é 5 STEP BOLTS ON 73 2 0 . 5| 943 | Lsusxder 8| [ 68| 10|LtYei¥eds | 2
41'-0" 0 WY SECTION /BY\/ B 6| 109.6| L5x5x%x 8 69 | 2.3 |L17ax1¥xVs 2
\ZJ\ZJ 71 109.9| L5x5x¥= 8 70 | 7.5 |L4x4xl/sx 4
@ & B DETAIL Q 7A| 110.1| L5x5x¥e> 8 71 4.3 | L1Yax1Yax/ex 2
o DETA“—@ /F & PROVIDE '5fg" DIA HOLE FOR 8] 110.8] L5x5xhs 8 | | 72{ 43|Vl | 2
= ~ RIGGING EYE BOLT IN ALL 4 ; :
™ < , CLIMBING ANGLE N LEGS ON LONGITUDINAL FACES 9] 120.6] L5x5e%e 8 73] 51122 2
% DETAIL (1) ¢ \?v//" B 5y > o 9 OF TOWER. 1/4" RAD KEEP CLEAR. | 9A| 126.1/ L5x5x¥%= 10 74 | 06| L1¥x1¥oxVes 2
§ ’ | 1
< = \&/ \_ DETAIL /\ l 30 31 > SEE DETAIL 10| 117.6 L5x5x¥: 10 75 | 17.8] L3Vox3VoxV/, 2
\5 | TR - 11} 125.7| L5x5x¥%= 10 76 | 6.8 | Lox2x/g 2
\_7N\\DETAIL (7 ) B ,
> 2 &/ ' W PROVIDE '%" DIA HOLE FOR , SECTION /E \V/E \ 20| 28.4 | L3x3x/ 3 80 | 3.3 |ST4x9.2s 2
/20 DA o 1 A RIGGING EYE BOLT IN ALL 4 SECTION /C /T ] 16.5 | 81| 86 | 2
~ \2_/\2/ 21| 16.5] L3x3x/, 2 6 | L2x2xg
o |\ 2 A Py W LEGS ON LONGITUDINAL FACES 2 N2/
%J \/] ! 3 7 530 IS = ; DETAIL OF TOWER. 1!/4" RAD KEEP CLEAR. 22| 30.8 | L3x3x3sx 3 82 | 6.3 |L1¥x1¥xV% 2
; ] S 7 ~/ | © g SEE DETAIL 23| 17.5| L3x3xY/} 2 83 | 7.2 |L1¥x1¥axfs 2
2 P 2 "3 \B / = — DETAIL ﬁ 24| 540 | 2oVoxdVox¥er | 3e| | 84| 56|L1¥x1¥le 2
o~ o)) - o
L ! Sy D ” (D @ § 4B | I 30| 203 | Léxds 3 85 | 1.7| L1¥x1 Ve 9
g i \2,/— W § ] 31| 37.5| Léxaxly 4 90 | 11.9) L3x3x3e 2
O
© i = ] 32| 300 | LaxdxVy 4 o | 17| 2xdldle | 2
2 NOTE 1 og _ 33| 506 | 2 2Vpdodex | 3°| | 92| 153 L0Vmels | 2
N ALT. LOCATION 8«) —x N 34A| 55.6 2L2’/2X2V2X3%5‘ 3 93 10.0 LZXZX:%S* 2
' 1 = VAR
v -+ — =0 - 34B| 22.9 | 2L2Yox2Yox¥er | 2 100 | 35.8 | L4x4x/y 3
= 1 [e]
iy i l Y 5 & 35| 1.3 L2Yox2Yaxe 2 101 | 23.2 | L4x4xy 2
° DETAIL @ e’ 4 Y 40| 6.7 | L2x2x/g 2 102 17.4| Lax4x/y 2
=) Ry A A |
& FIBER POSITION 1\ ‘ " 8 5 - M| 77| L2y 2 103| 12.9] Laxdx, 2
— > = ] ] AW
‘ 21 Amlk z % SECTION ﬁ:\\m 42 6.8 L2X2X3/3 2 104 10.5 L3l/2x3'/2x‘/4 2
x o, \ 5§ \2/\2] 431 7.9 L2x2x¥e 2 105 2.0 | L3Vox3Voxl/a
FIBER POSITION 2 \ S 44| 67| Lxx¥e 2 107 10.2 L4xdxs 2
[
. AN VAR \ 120 £ S 45| 12.2| L2Yox2Yox¥e 2 108| 8.1 | Laxax/, 2
& W ~ W . - SECTION /KN\/TK 2|8 & o*‘ 80 46| 33.9 | L3Vox3Vox'/ 3 109| 2.6 | L4xdx/y 2
| D AV It 2 S © 477 0.5 | L1¥ax1Yase 2 11| 7.3 | L3Vox3Vox'/y 2
' . . ol Y 75 478] 08| L% ¥ | 2 | | 112 50| L33 2
= 5|2 SECTION /G /G 47| 1.4 | Li¥xtYadss 2 13| 6.1] L3x3x 2
- (we) oy
> DETAIL (L) 2 (= . \2/\2/ 48A] 2.2 | L1¥x1 s 2 14| 18.2] Laxax, 2
= \&/ 2 . 213 18] 16| UYa¥ade | 2| [115] 26| 3xdih | 2
b ]
I ~ \Qms ; > 41 DETAIL 48C| 1.4 | L1¥ax1¥axlfs 2 120 | 2.7 | L4xdx3 2
= = i =5 o 50 3
- S = 105 | Lixtxlis . 121 | 13.6] L3x3x¥s 2
Y | = © t Z5 2|3 51 CONT INUOUS 122 | 4.1 L2x2x, 2
S GROUND LINE—\ ~ E @l Y 52 | 17.1] Laxdxlps 2 123 | 14.7] (Vpx3oxlax | 2
,-Q ' - | _ 2 g§ 53 | 55.6 | L4x4x/yx 4
480 :;__ 8% zi 54 | 47.4 | Laxdx/p 4
488 & oS PROVIDE EXTRA STEP BOLT o == \ 55 | 21.3 | L4xdx/y 2
- HOLE FOR TEMPORARY - &Q 56 | FLEX | L4x4x3hx 2
48A SIS INSTALLATION OF TWO OPPOSING e s
S STEP BOLTS. TYP. ALL LEGS. o= |
2‘-— >
- = GROUND LINE =5 ,
SECTION @@ > =2 | l/ ] =g . o X £ DENOTES ASTM AS72 GRADE 50 STEEL
2 2 2 _|° AN * DENOTES DOUBLE SHEAR
;‘;jg i iy~ + DENOTES TENSION
= = 12 - DENOTES COMPRESSION
= = |2 RESSES
. ¢ . =S e SECTION /TN/EY FLEX DENOTES DESIGN BASED ON FLEXURAL STRESSE
n: * oS B \2/\2/
PROVIDE HOLES FOR STEP BOLTS > I «
:O_J — :
s B a | ~
v ~ © .
OBLIQUE_BRACE GROUND L INE 2 iy CROUND LINE 1 |R | 00189955 |MODIFIED GROUND WIRE BRACKETS omt | 10de o Dl S Jik.
SECTION /T /1 ! I _L ‘ No.l" | X340 REV ISION | BY | DATE |  APPROVED
\2/\2/ \ \ - C_- CONTRACT_CONSTRUCTION, FA - FORCE _ACCOUNT, R_- RECORD
'y i UNITED STATES DEPARTMENT OF ENERGY
psen D:-M. HESSE BONNEVILLE POWER ADMINISTRATION
| D M. HESSE HEADQUARTERS, PORTLAND, OREGON
ESTIMATED TOWER WEIGHT o0' TOWER BODY 60' TOWER BODY i — 500KV SINGLE CIRCUIT
| | ' CHKD M
60 FT BODY - 17604 LBS WITH LEG EXTENSIONS WITH LEG EXTENSIONS 80" AND 100' TOWER BODIES oL D WILLER ~ TRlIIF?N;']A!\:SEEW'NDETS%%F%ES“
REVW : i
80 FT BODY = 21314 LBS TRANSVERSE ELEVATION LONGITUDINAL ELEVATION WITH LEG EXTENSIONS e G.W. GREEN
100 FT BODY = 27025 LBS wepr LEON KEMPNER R | TYPE 148M DESIGN CRITERIA
FIBER BRACKET = 318 LBS e, e Serial Source Size Sheet Revision
DATE
02/24/06 269911 |[LFS] A1 ]2




VERTICAL SPAN (FEET)

~ CONDUCTOR

J- ACSR/TW "DESCHUTES" PER PHASE.
RATED TENSILE STRENGTH = 36,400 LBS.
CONSTRAINT TENSIONS:
e!, -8-0 In- 17,000 LBS.PER SUBCONDUCTOR
@0 -0-230 In-=10,190 LBS. PER SUBCONDUCTOR

GROUND WIRE

/" EXTRA HIGH STRENGTH GALVANIZED STEEL.
RATED STEEL STRENGTH = 26,900 LBS.
CONSTRAINT TENSIONS:
el -8-0 In=9500 LBS.
@0-0-30 In-=25380 LBS.

OPGW_FIBER OPTIC

1- 0.591 OPGW FIBER OPTIC CABLE.
RATED TENSILE STRENGTH = 24,300 LBS.
CONSTRAINT TENSIONS:

el -8-0 In- 9,500 LBS.

@0 -0-30 In-= 4,860 LBS.

ADSS FIBER OPTIC

ADSS 72 FIBER CH7 CABLE
RATED TENSILE STRENGTH = 13,000 LBS.
CONSTRAINT TENSIONS:
el -8-0In= 7,000 LBS.
@0-0-30 In=2600 LBS.

CONDUCTOR CLEARANCE

MAXIMUM SWING AT 6 psf WIND = 38°
MAXIMUM SWING AT 2 psf WIND = 16°
CONDUCTOR SLOPE = 10° UP TO 15° DOWN

BODY / LEG COMBINATIONS

60" BODY WITH 5'TO 40'LEGS IN 2'-6" INCREMENTS
80' BODY WITH 5'TO 50'LEGS IN 2'-6" INCREMENTS
100' BODY WITH 5'TO 50'LEGS IN 2'-6" INCREMENTS

WORKING AND CLIMBING SPACES

CLEARANCE TO STEEL AT 6 psf INSULATOR SWING (38°) = 99"

CLEARANCE TO SURFACE OF WORKING AND CLIMBING SPACES AT 2 psf
INSULATOR SWING (16°) = 126"

DESIGN SPANS

THIS TOWER IS DESIGNED FOR A VERTICAL SPAN OF 1600' AND A TRANSVERSE SPAN

OF 1150'. THE TOWER WAS CHECKED WITH LOADS CALCULATED BASED ON THE SPANS
SHOWN IN THE FOLLOWING CHART. ULTIMATE CONNECTION LOADS SHOWN IN THE MEMBER
SIZE TABLE REPRESENT THE MAXIMUM LOAD FOR ALL SPAN COMBINATIONS. A LINE ANGLE
OF O DEGREES WAS USED FOR ALL SPANS. |

TOWER UTILIZATION CAPACITY

2000

n L]

1800

(1150, 1600)
DESIGN SPANS

1600 —

1400
(1300, 1300)
1200 -+
1000
800 (1400, 800)
600 -

400 —

200 -

700
900
1100 T
1300 -
1500

TRANSVERSE SPAN (FEET)

UNIT STRESSES (PSI):

TENSION ON NET SECTION = MINIMUM YIELD STRESS Fy
COMPRESSION ON GROSS SECTION ~

FOR KL/F=C;  Fa=Fy |1 —-’/2(%[-)1
FOR KL/r=C. Fq- 286,000,000 |y - 2500
c ( KrL )2 | b=y
. [2m2E
WHERE Cc' “F?““" —

FOR b/t = «/"Z—S'FQ% , SUBSTITUTE Fer FOR Fy IN ABOVE FORMULAS.
2500 _ 4 < 3150 Fen- Fy [1.8 - DL }
VFy VFy
350 _ = 90 Fom- 800,000

- b )2
A Fy ()

MAXIMUM L/r OF MEMBERS:

TOWER LEGS = 120 ,
MAIN COMPRESSION MEMBERS IN CROSSARMS AND GROUND WIRE PEAKS = 150
OTHER COMPRESSION MEMBERS = 200

REDUNDANTS = 250

TENSION MEMBERS = 450

MATERIAL:
STRUCTURAL STEEL - ASTM A36.MINIMUM YIELD STRESS Fy = 36,000 PSI

HIGH STRENGTH LOW ALLOY STRUCTURAL STEEL - ASTM A572 GRADE 50.

ALL MEMBERS ARE DESIGNED USING ASTM A36 EXCEPT WHERE NOTED.
MEMBERS MARKED WITH x ARE DESIGNED FOR HSLA STRUCTURAL STEEL
ASTM A572 GRADE 50.

MINIMUM SIZE OF MATERIAL

PLATES ¥s"s ANGLES L1%ax1%4x//g
ALL REDUNDANTS ARE L1¥x1¥x!g (EXCEPT AS NOTED)

COATING

HOT DIP GALVANIZED PER ASTM A123.DULLING AS SPECIFIED FOR SPECIFIC PROJECT.
USE OF DICHROMATE AS SPECIFIED FOR SPECIFIC PROJECT.

CONNECT JONS:

HOT DIPPED GALVANIZED BOLTS ARE %" DIAMETER ASTM A325 OR A449 TYPE 1, HEAVY
HEX HEAD WITH LOCKNUT. MINIMUM TWO BOLTS PER CONNECTION FOR MEMBERS CARRYING
CALCULATED STRESSES. SINGLE BOLT CONNECTIONS MAY BE USED SUBJECT TO BPA
APPROVAL.

BEARING, BOLT SHEAR, AND BOLT TENSION ARE TO BE DESIGNED FOLLOWING THE
REQUIREMENTS DEFINED IN ASCE 10-97.

1 | R ["00214170 | MODIFIED VT CURVE

MF_[4%-0g IDM

s

NO.I'R "4340 REVISION

BY

APPROVED

x C = CONTRACT CONSTRUCTION, FA = FORCE ACCOUNT, R = RECORD

UNITED STATES DEPARTMENT OF ENERGY

psen DM HESSE BONNEV ILLE POWER ADMINISTRATION

HEADQUARTERS, PORTLAND, OREGON

oewn D M HESSE

ciko E-T. ORTH

~evyw MICHAEL D. MILLER
cncr G-W. GREEN

wor LEON KEMPNER JR | TYPE 148M

PRINCIPAL ENGINEER

500 KV SINGLE CIRCUIT
TRANSMISSION TOWER
MWT = 51,000 LBS.

STRUCTURAL DESIGN

DATE

Serial Source

02/24/06 269911 |LFS

Size

Al

Sheet

10,10

Revision

1




TENSION " _COMPRESSION _CONNECTION |
MEMBER |SIZE LENGTH LX EGX KL/RX LZ EQGZ KL/RZ| CAPACITY FORCE LC CAPACITY FORCE LC BOLTS SHEAR BEARING CAPACITY | UTILIZATION

1 | 4L5X5X7/8 W/B.75" SPC 18.2 18.2 @ 50.3 18.2 @ 50.3 | 1289.8 1201.0 2_B2L-1 1419.8  1315.1 B2L-2 36 2 2 1617.2 0.9317

2 | AL5X5X7/8 W/8.75* SPC 24.6 8.2 0 40.2 8.2 @ 40.2 | 1289.8 1239.4 2_B2L-1 1483.2  1334.9 1.82L-1 36 2 2 1617.2 0.961T NOTES: |

3 | 4L5X5X7/8 W/B.75* SPC 16.4 8.2 0 40.2 8.2 @ 48.2 | 1289.8 1268.3 3.B2L-1 1483.2  1374.7 1.B2L-1 36 2 2 1617.2 0.983T 1. ALL MEMBERS ARE ASTM AS72 GRADE 50 STEEL.

4 | 4L5X5X7/8 W/8.75* SPC 18.2 5.1 @ 25.1 5.1 @ 25.1 | 1289.8 1248.4 3.B2L-1 | 1514.4 1349.1 1_B2L-1 36 2 2 1617.2 0.968T

5 | 4L5X5X7/8 W/8.75" SPC 18.2 5.1 B 25.1 5.1 @ 25.1 | 1289.8 1257.6 3_B2L-1 1514.4  1364.3 1.B2L-1 36 2 2 1617.2 @8.975T 2. UNITS ARE FEET AND KIPS.

6 | 4L5X5X7/8 W/B.75" SPC 10.2 5.1 @ 25.1 5.1 @ 25.1 | 1289.8 1241.8 3_B2L-1 1514.4  1346.1 1_B2L-1 36 2 2 1617.2 0.963T 3. TENSION CAPACITIES:

7 | AL5X5X7/8 W/8.75* SPC 18.2 51 @ 25.1 5.1 @ 25.1 | 1289.8 1248.1 3_B2L-1 1514.4  1356.3 1_B2L-1 36 2 2 1617.2 0.968T TENSION CAPACITIES ARE BASED ON THE REDUCTION IN MEMBER AREA

18 | 4L5X5X5/8 W/8.75" SPC 13.0 6.5 32.6 6.5 32.6 | 953.3 922.5 3.B2L-3 1059.5 1821.0 B2L-2 28 2 2 1257.8 @.968T DUE TO BOLT HOLES. THE ACTUAL NUMBER OF HOLES IN THE MEMBER,

11 | 4L5X5X5/8 W/8.75" SPC 11.5 11.5 @8 57.7 11.5 @ 57.7 | 953.3 797.8 3.B2L-3 1091.8  899.7 B2L-2 22 2 2 988.3 g.9105 | BASED ON DETAILING, MAY NOT BE THE SAME AS THE DEFAULT

. | NUMBER OF BOLTS USED IN THE MODEL.

12 | 4L4X4X5/8 W/B.75" SPC 11.5 11.5 8 69.2 11.5 @ 69.2| 73.3 554.8  2B2L-1 729.3 . 621.9 B2L-2 16 2 2 718.8 8.8655

13 | 4L4X4X5/8 W/@.75* SPC 13.0 3.8 8 78.2 13.8 8 78.2 | 703.3 347.3 2_B2L-2 675.8  489.5 B2L-2 | . 10 2 2 449.2 8.9125 TENSION CAPACITIES DO NOT CONSIDER CONNECTION STRENGTH.

14 | 4L4X4X5/16 W/8.75"SPC 11.5 11.5 8 71.4 11,5 8 71.4 | 378.6 252.3 3_B2L-1 359.9  294.2 B2L-2 8 2 2 359.4 | 0.8195 4. COMPRESSION CAPACITIES:

15 | 4L4X4X5/16 ¥/8.75"SPC 11.5 11.5 8 71.4 11.5 8 71.4 | 378.6 142.3 B2L-2 359.9  178.8 B2L-2 8 2 2 359. 4 0.498S

16 | 4L4X4X5/16 W/B.75" SPC 3.6 13.0 @ 8.7 13.8 @ 8.7 370.6  60.2 382 343.3  93.2 CL 8 2 2 359, 4 8.271C LZ,EQZ, & KL/RZ ARE EQUAL TO LY, EQY & KL/RY FOR SHAPES OTHER THAN SINGLE ANGLES.
20T |L5X5X 5/16 18.4 9.2 6 83.0 9.2 6 113.6 | 128.8 54.3 CR 67.0 49,6 R | 3 1 1 67.4 0. 8065 EQUAT IONS:
20L |L5X5X 5/16 18.4 9.2 6 83.0 9.2 6 113.6 | 128.8 36.2 B2L-1 67.0 40.6 B2L-B 3 1 1 67.4 8.605C | 0:KL/R = L/R 0 <~ L/r<¢=-120  LEG MEMBERS BOLTED IN BOTH FACES
21T | 2L4X4X 5/16 17.4 8.7 0 84.0 8.7 B8 57.9| 204.0 125.0 3.B2L-2 166.1  122.9 1_B2L-2 4 2 2 179.7 @.740C 120 <= L/r <= 200  UNRESTRAINED AGAINST ROTATION AT BOTH ENDS
21L | 2L4X4X 5/16 17.4 8.7 B 84.0 8.7 @8 57.9| 204.0 92.3 3_B2L-@R 166. 1 93.5 3_B2L-0R 3 2 2 134.8 0.6945 6:KL/R = 30 + 0.75 L/R 0 <= L/r <= 120  CONCENTRIC LOAD AT ONE END, NORMAL FRAMING
22T | 2L4X4X 5/16 17.4 8.7 0 84.8 8.7 @ 57.9| 204.8 122.9 1.B2L-2 166.1  125.0 3_B2L-2 4 2 2 179.7 @.753C ECCENTRICITY AT OTHER
22L | 2L4X4X 5/16 17.4 8.7 @ 84.8 8.7 @ 57.9| 204.0 93.5 3_B2L-0R 166. 1 92.3 3_B2L-@R 3 2 2 134.8 0.694S 7:KL/R = 60 + 050 L/R 0 <=L/r<=120  NORMAL FRAMING ECCENTRICITIES AT BOTH ENDS
23T | 2L4X4X 3/8 18.4 9.2 @ 89.7 9.2 @ 68.9| 243.1 133.4 3_B2L-3 185.5  159.7 B2L-2 4 2 2 179.7 ?.8895 8:KL/R = 286 + 0.76 L/R 120 <= L/r <= 225 PARTIALLY RESTRAINED AGAINST ROTATION AT ONE END
23L | 2L4X4X 3/8 18.4 9.2 B 89.7 9.2 0 68.9| 243.1 123.9 B2L-2 185.5  117.6 B2L-0L 4 2 2 179.7 8.698S 9:KL/R = 46.2 + 0.615 L/R 120 <= L/r <= 250 PARTIALLY RESTRAINED AGAINST ROTATION AT BOTH ENDS
24T | 2L5X5X 1/2 17.4 8.7 B 67.6 8.7 @ 46.5| 483.7 251.6 3.B2L-2 380.1  278.6 1_B2L-2 7 2 2 314.5 2.861S COMPRESSION CAPACITIES DO NOT CONSIDER CONNECTION STRENGTH.
24L | 2L5X5X 5/16 | 17.4 8.7 B 66.3 8.7 B 47.1| 257.6 171.6 3_B2L-0R 212.7  175.6 3_B2L-@R 5 2 2 224.6 @.825C
25T | 2L5X5X 3/8 17.4 8.7 @ 66.8 8.7 46.9 306.8 270.6 1_B2L-2 290.7 251.6 3 B2L-2 7 2 2 314.5 @.882T 5. MAXIMUM TENSION AND COMPRESSION FORCES CONSIDER ALL SPAN COMBINATIONS. LOAD CASE LABELS IN THE
25L | 2L5X5X 5/16 17.4 8.7 8 66.3 8.7 8 47.1 257.6 175.6 3_B2L-#R 212.7 177.6 3_B2L-OR 5 2 2 224.6 @.835C MODEL ING INFORMATION TABLE INCLUDE A PREFIX TO HELP DISTINGUISH BETWEEN THE SPAN COMBINATIONS.
26T | 2L5X5X 1/2 9.2 9.2 B 7.6 9.2 B 49.2 | 483.7 262.8 3.B2L-3 368.6  306.2 1.B2L-2 8 2 2 359. 4 0.8525 TSPAN LOAD CASE
26L | 2L5X5X 3/8 18.4 9.2 8 78.7 9.2 @ 49.7 | 3v6.8 277.3 2_B2L-2 282.2  251.6 2_B2L-3 7 2 2 314.5 |  9.904T D V&ﬁ%” PREF IX

30 | 2L5X5X 3/8 12.9 6.5 B 49.8 129 @ 69.9 | 306.8 265.7 B2L-6R 283.9  265.7 B2L-BR 7 2 2 314.5 0.936C 2000 2000 NONE

31 | 2L5X5X 3/8 31.4 9.3 @ 7i.7 18.6 @ 1008.7 | 306.8 177.2 B2L-@R 201.8  178.8 B2L-BR 5 2 2 224.6 g.890C 2800 2800 \  EAMPLE A2 INDICATES THE FORCE OCCURS

32 | 2L5X5X 5/16 20.0 1.6 © 76.6 20.8 @ 108.8 | 257.6 128.5 B2L-6R 143.9  129.3 B2L-0R 4 2 2 179.7 @.898C | 4000 0 2‘ N LOAD CASE A2 WITH A TSPAN OF 2800 AND A

33 |L3X3X 3/16 14.3 14.3 8 183.7 7.1 B 146.2 46.3 4.8 AlL 9.2 5.9 2_A1 2 1 1 27.4 B.636C | - VSPAN OF 2800

35 | 2L4X4X 3/8 18.8 9.4 @ 91.7  18.8 8 >124.6 | 243.1  88.4 B2L-0R 165.3  89.6 B2L-OR 3 2 2 134.8 8.851C 3700 -2000 3-

36 | 2L4X4X 5/16 18.8 9.4 B 91.0 18.8 8 »125.3 | 204.0 73.4 B2L-@R 87.4 73.4 B2L-BR | 2 2 2 89.8 2.839C

37 |L3 172 X3 1/2 X 1/4 17.4 17.4 B 191.5 8.7 @ 151.7 71.8 5.5 3_Al 13.2 6.7 2_A1 2 1 1 36.6 0.508C

39 | 2L4%X4X 3/8 21.5 18.7 104.8 21.5 8 42.4 | 243.1 69.8  B2L-BR 80.6 69.8 B2L-0R 2 2 2 89.8 0.865C 6. UT'L'ZTAETQQFOJSFB"E@EE,R TU{.;TN'lS',%ﬁT'C%A{;,%)f'MUM OF:

40 | 2L4X4X 5/16 21.5 18.7 0 104.0 21.5 8 >143.2 | 204.0 59.0 B2L-8R 66.9 60.0 B2L-BR 2 2 2 89.8 0.897C COMPRESSION FORCE / COMPRESSION CAPACITY,

41 |L4X4X 174 20,5 205 0 19%.9 18.3 @ 157.2 | 825 5.6 261 | 143 6.9 281 | 2 1 1 36.6 | 8.479C MAXIMUM MEMBER FORCE / CONNECTION CAPACTTY.

50 | 2L4X4X 5/16 7.2 7.2 0 69.4 7.2 @ 47.8 | 204.0 102.7 3_B2L-2 189.6  162.1 B2L-2 5 2 2 224.6 8. 855C

51 | 2L4X4X 3/8 6.5 3.3 @0 31.7 6.5 @ 43.1 | 243.1 204.2 3_B2L-ER 262.8  235.7 B2L-1R 6 2 2 269.5 2.897C C = COMPRESSION, T = TENSION, S = CONNECTION SHEAR, B = CONNECTION BEARING CONTROLS.
514 | 2L5X5X 5/16 13.0 3.0 0 99.4 13.0 @ 78.6 | 257.6 75.8 3.B2L-0 162.0 97.3 B2L-0 3 2 2 134.8 0.7225

52 |6 X 20 13.0 13.6 B 58.6 13.0 @ 104.0 | 249.5 61.9 3_B2L-4 154.9 2.7 cL 4 1 1 0.0 B.248T

53 |L4X4X 5/16 14.8 7.4 6 83.9 7.4 6 115.5 | 1082.0 45.3 3_B2L-0R 51.4 45.3 3_B2L-0R 3 1 1 67.4 0.881C | 7. CONNECTION SHEAR IS THE NUMBER OF SHEAR PLANES. CONNECTION BEARING IS THE NUMBER

54 | 2L4X4X 5/16 6.5 3.3 8 31.5 6.5 @ 43.3| 204.8 195.9 2_B2L-2 226.3  199.8 2_B2L-2 5 2 2 224.6 8.960T OF BEARING SURFACES.
544 |L3 172 X3 1/2 X 1/4 13.0 13.0 9 >143.1 13.8 9 »226.7 71.8 9.2 CR 9.4 5.5 3_B2L 2 1 1 36.6 2.589C

95 | LOXSX 5/16 16.4 %2 6 8.0 %2 6 113.6 | 128.8 02.0 3-82L.-2 67.8 97.9 B2L.-2 3 ! ! 67.4 0.864C 8. MAIN LEG AND DIAGONAL LEG MEMBER MODELING INFORMATION IS NOT INCLUDED DUE TO VARIATIONS FROM
55 |L4X4X 5/16 18.4 9.2 6 9.7 9.2 8 >141.2 | 162.8  30.6 3_B2L-2 34.4 32.4 B2L-1R 2 1 1 44,9 @.942C DIFFERING LEG EXTENSIONS.

56 |2L3 1/2 X3 1/2 X 1/4 8.4 8.4 0 92.2 8.4 B 63.2| 143.6 105.7 B2L-2 105.0 69.3 3_B2L-2 4 2 2 146.3 @.736T

57 |L4X4X 1/4 15.5 7.7 6 85.7 7.7 6 118.9 82.5 31.1 B2L-1 39.3 31.1 B2L-1 2 1 1 36.6 9. 8508 ,

58 {2L2 1/2 X2 1/2 X 3/16 6.5 6.5 @ 100.3 6.5 @ 66.1 73.6  45.2 C 5.5  23.9  3.B2L-@ 2 2 2 54.8 0.8258 LALZbALMDJL*i
58A | 2L3X3X 3/16 . 13.8 13.8 9 >166.1 13.0 @ 113.0 92.6 59.0 C 22.6 21.6 3.C 3 2 2 82.3 0.958C czﬂﬁzg'"—Fi

59 | 2L4X4X 5/16 13.0 13.8 9 >125.8 13.0 8 86.7 | 204.0 76.5 2_B2L-4 86.7 81.7 3_B2 2 2 2 89.8 8.942C ==
594 | 2L3X3X 3/16 13.0 13.8 9 >166.1 13.0 9 113.0 92.6 15.6 3_B2L-4 22.6 19.3 B2 2 2 2 54.8 8. 855C

60 |2L4X4X 3/8 7.9 7.9 @ 76.8 7.9 @ 52.2 | 243.1  141.1 3_B2L-0L 212.3  200.1 B2L-1R 5 2 2 224.6 @.942C

61 | 2L5X5X 5/16 13.0 13.6 8 99.4 13.6 @ 78.6 | 257.6  70.9 3_B2L-0 162.0 99.5 B2L-B 3 2 2 134.8 8.6725

626X 20 13.0 13.0 8 58.6 13.0 @ 104.0 | 249.5 63.3 B2L-4 154.9 1.6 B2L 4 1 1 0.0 @.254T

63 |L4X4X 5/16 15.2 7.6 6 85.2 7.6 6 117.6 | 102.0 40.8 3_B2L-@R 49.7 49.8 3_B2L-0R 2 1 1 44.9 9.9085

64 |2L3X3X 3/16 3.6 13.8 9 )166.1 13.6 8 113.8 | 92.6 23.4 B2L-4 22.6 19.6 3.B2 2 2 2 54.8 0.867C

65 |L5X5X 5/16 18.4 9.2 6 83.0 9.2 6 113.6 | 128.8 42.4 3_B2L-2 67.0 42.8 B2L-2 3 1 1 67.4 B.639C

66 |2L3 1/2 X3 1/2 X 1/4 8.5 85 @ 93.8 8.5 @ 643 143.6 119.6 C 103.9 70.4 3_B2L-0 4 2 2 146.3 0.8327

67 [L3 1/2 X3 1/2 X 1/4 15.5 7.8 6 94.2 7.8 8 >135.5 71.8  23.9 B2L-@ 26.3 23.9 B2L-B 2 1 1 36.6 0.987C

68 |2L3 1/2 X3 1/2 X 1/4 13.0 13.0 9 >143.1 3.6 @ 98.1 | 143.6 91.1 C 47.2 31.4 3.C 3 2 2 109.7 0.831B

69 | 2L3X3X 3/16 13.8 13.8 9 >166.1 13.86 0 113.0 92.6 22.7 1_B2 22.6 20.7 3_B2L-4 2 2 2 54.8 B.915C

78 | L3X3X 3/16 14.5 7.3 6 108.1 7.3 8 >148.8 46.3 17.8 2_B2L-2 14.1 9.2 2_B2L-4 2 1 1 27.4 0.654C

71 [L2 172 X2 1/2 X 3/16 6.5 6.5 7 110.6 6.5 9 >161.8 36.8 4.2 3_CL 9.8 9.9 CR 2 1 1 27.4 8.919C

72 {L3 1/2 X3 1/2 X 1/4 18.4 9.2 6 105.9 9.2 8 >168.3 71.8 19.8 C 18.8 15.4 3.B2L-2 2 1 1 36.6 0.821C

80 |L5X5X 5/16 12.0 126 6 98.9 12.8 8 >144.9 | 128.8 36.7 ' 3.B2L-2 41.3 37.9 2_B2L-3 2 1 1 44.9 0.919C

81 |L5X5X 5/16 12.0 12.6 6 98.9 12.6 8 >144.9 | 128.8 12.1 B2 - 41.3 12.1 3_B2L-2 2 1 1 44.9 B.294C

82 | 203 1/2 X3 1/2 X 1/4 8.5 43 B 46.8 4.3 0 32.1| 143.6 27.3 B2 149.2 26.2 382 | 2 2 2 73.1 0.3748

83 [2L3 1/2 X3 1/2 X 1/4 13.0 13.8 9 »143.1 13.6 0 98.1 | 143.6 23.9 C 47.2 12.9 3_B2R 2 2 2 73.1 8.327B

84 |L5X5X 5/16 14.7 7.3 6 72.3 7.3 6 9.7 | 128.8  37.8 3_B2L-0 83.5 39.7 B2L-0 3 1 1 67.4 @.589S

85 [L3 1/2 X3 1/2 X 1/4 17.7 8.8 6 102.9 8.8 8 >154.0 71.8 17.6 3.B2L-2 20. 4 18.2 B2 2 1 1 36.6 0.894C

86 |L4X4X 3/8 17.7 8.8 6 94.6 8.8 8 >136.0 | 121.6 32.6 2_B2L-3 44,2 32.3 2_B2L-2 2 1 1 44.9 @.730C 1 [k ["00189955 | uPDATE TaBLE JON | W20 —\CNM DEO
87 |L3X3X 3/16 15.1 18.1 8 >129.3 18.1 8 »205.8 46.3 4.4 3_B2L-4 7.4 5.1 B2 2 1 1 27.4 g.688C NoR %6233051 VIS TON = | DaTE PPROVED
88 (L2 1/2 X2 1/2 X 3/16 6.5 6.5 6 105.9 6.5 9 >161.8 36.8 4,2 B2 9.8 4.0 3_B2L-4 2 1 1 27.4 g.482C

x C = CONTRACT CONSTRUCTION, FA = FORCE ACCOUNT, R = RECORD

UNITED STATES DEPARTMENT OF ENERGY

pson ¥:C. NUNO BONNEV ILLE POWER ADMINISTRATION

HEADQUARTERS, PORTLAND, OREGON
orwn MFZJCN

500KV DOUBLE CIRCUIT
CHKD z“v”v 2?;; TRANSMISSION TOWER
revw C:W. GREEN ~MWT = 51,000 LBS
encr D-E. O'CLAIRE

appr b KEMPNER TYPE 139D, 139DE  MODEL ING INFORMAT ION

PRINCIPAL ENGINEER

Serial Source Size Sheet Revision

1500 | 284768 |LFS| A1]9 1






