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APPURTENANCES
[ TYPE [ ELEVATION | TYPE T ELEVATION |
A ((8) Fveo [120 [ Pirod 13 Low Profile Platform [120 |
MATERIAL STRENGTH
GRADE Fy Fu GRADE Fy Fu
A572-50 50 ksi 65 ksi A3 36 ksi 58 ksi

TOWER DESIGN NOTES
1. Tower designed for Zone A - 30 psf/22.5 psf w/0.50 in ice to the EIA-222-C Standard.
2. Wind pressure multiplier is 0.75 for the ice condition.
3. TOWER RATING: 58.7%

MAX PIER FORCES:
DOWN: 75418 Ib
UPLIFT: -64409 Ib
SHEAR: 6127 Ib

AXIAL
18331 1b
s
9798 Ib
0.5000 in ICE
AXIAL
12827 Ib MOMENT
Kip-ft
SHEAR 649 kip
0447 Ib

REACTIONS - Zone A - 30 psf

8989 N. Port Washington Road
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Job Page
Example 1 - 120" Self-Supporting Tower 10f 16
Project Date
Training Seminar 10:22:00 11/11/03
Client Designed by
C-Concepts, Inc. dhorn

Tower Input Data

The main tower is a 3x free standing tower with an overall height of 120.00 ft above the ground line.
The base of the tower is set at an elevation of 0.00 ft above the ground line.

The face width of the tower is 3.42 ft at the top and 10.92 ft at the base.

There is a 3 sided latticed pole with a face width of 3.42 ft.
This tower is designed using the EIA-222-C standard.

The following design criteria apply:

EIA-222-C Zone A - 30 psf/22.5 psf w/0.50 in ice.
Wind pressure multiplier with ice used: 0.750000.
Nominal ice thickness of 0.5000 in.

Ice density of 56 pcf.

Pressures are calculated at each section.

Stress ratio used in latticed pole member design is 1.
Stress ratio used in tower member design is 1.

Local bending stresses due to climbing loads and feedline supports are not considered.

Options

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

Use Code Stress Ratios

Use Code Safety Factors - Guys
Escalate Ice

Always Use Max Kz

Use Special Wind Profile
Include Bolts In Member Capacity
+/ Leg Bolts Are At Top Of Section
+/ Secondary Horizontal Braces Leg

L4

+/ Distribute Leg Loads As Uniform
Assume Legs Pinned

v/ Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension
Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
4/ Calculate Redundant Bracing Forces
Consider Feedline Torque
v/ SR Leg Bolts Resist Compression
/[ All Leg Panels Have Same Allowable
Offset Girt At Foundation
Poles
Include Shear-Torsion Interaction
Always Use Sub-Critical Flow
«/ Use Top Mounted Sockets




ERIT e reoe
ower Example 1 - 120" Self-Supporting Tower 20f 16
, , Project Date
Computerized Structural Design g - ,
8989 N. Port Washington Road Training Seminar 10:22:00 11/11/03
Milwaukee, WI 53217 Client Designed by
Phone: (414) 351-5588 C-Concepts, Inc. dh
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Wind 180
<« LeghA
Wind 90
_—
Leg C R Leg B
Face C
Wind Normal
Triangular Tower
3 Sided Latticed Pole Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
b f St
L1 120.00-100.00 342 1 20.00
3 Sided Latticed Pole Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
ft fi Panels in in
L1 120.00-100.00 4.00 K Brace Right No Yes 0.0000 0.0000
w » = )
3 Sided Latticed Pole Section Geometry (cont'd)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
f
L1 120.00- Solid Round 13/4 A572-50  Double Angle  2L1 1/2x1 1/2x3/16x3/8 A36
100.00 (50 ksi) (36 ksi)
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3 Sided Latticed Pole Section Geometry (cont’d)
Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
L
L1 120.00- Single Angle L1 1/2x1 1/2x3/16 A36 Single Angle L1 1/2x1 1/2x3/16 A36
100.00 (36 ksi) (36 ksi)
. . . )
3 Sided Latticed Pole Section Geometry (cont’d)
Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
ft Girts
L1 120.00- None Flat Bar A36 Single Angle L1 1/2x1 1/2x3/16 A36
100.00 (36 ksi) (36 ksi)
- . . Y
3 Sided Latticed Pole Section Geometry (cont'd)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
fi s in in in
L1 120.00- 0.00 0.5000 A36 1 1 1 36.0000 36.0000
100.00 (36 ksi)
M = . 5
3 Sided Latticed Pole Section Geometry (cont’d)
K Factors’
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner Truss Truss
Elevation K K Brace Brace Diags Horiz. Brace Leg Leg
Single Solid Diags Diags X zZ
Angles  Rounds X X X X X X X Brace Brace
ft Y Y Y Y Y Y Y
L1 120.00- No No 1 1 1 1 1 1 1 1 0.5 0.85
100.00 1 1 1 1 1 1 1
Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to

the overall length.

3 Sided Latticed Pole Section Geometry (cont’d)
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
St
Net Width U |NetWidth U |NetWidth U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
L1120.00- | 0.8125 1 00000 075 | 0.0000 0.75 ] 0.0000 0.75 | 0.0000 075 | 0.0000 075 | 0.0000 075
100.00

Tower Section Geometry

Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
fr fi f
T1 100.00-80.00 342 1 20.00
T2 80.00-60.00 4.92 1 20.00
T3 60.00-40.00 6.42 1 20.00
T4 40.00-20.00 7.92 1 20.00
T5 20.00-0.00 9.42 1 20.00

Tower Section Geometry (cont’d)

Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
1t ft Panels in in
T1 100.00-80.00 4.00 X Brace No No 0.0000 0.0000
T2 80.00-60.00 4.00 X Brace No No 0.0000 0.0000
T3 60.00-40.00 5.00 X Brace No No 0.0000 0.0000
T4 40.00-20.00 5.00 X Brace No No 0.0000 0.0000
TS5 20.00-0.00 10.00 X Brace No Yes 0.0000 0.0000

Tower Section Geometry (cont'd)

Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
Lt

T1 100.00-80.00  Solid Round 2 A572-50 Single Angle L1 1/2x1 1/2x3/16 A36
(50 ksi) (36 ksi)

T2 80.00-60.00  Solid Round 2172 AS572-50 Single Angle L1 1/2x1 1/2x3/16 A36
(50 ksi) (36 ksi)

T3 60.0040.00  Solid Round 3 A572-50 Single Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)

T4 40.00-20.00  Solid Round 31/4 A572-50 Single Angle L2x2x1/4 A36
(50 ksi) (36 ksi)

T5 20.00-0.00 Solid Round 312 A572-50 Single Angle L2 1/2x2 1/2x1/4 A36

(50 ksi) (36 ksi)
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Tower Section Geometry (cont’d)
Tower Secondary Secondary Horizontal Secondary  Inner Bracing Inner Bracing Size Inner Bracing
Elevation  Horizontal Type Size Horizontal Type Grade
Grade
i
T520.00-0.00  Single Angle L1 3/4x1 3/4x3/16 A36 Solid Round A36
(36 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower Gusset Gusset Gusset Grade Adjust. Factor  Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
Jft i in in in
T1 100.00- 0.00 0.5000 A36 1 1 1 36.0000 36.0000
80.00 (36 ksi)
T2 80.00-60.00 0.00 0.5000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T3 60.00-40.00 0.00 0.5000 A36 1 1 1 36.0000 36.0000
(36 ksi)
T4 40.00-20.00 0.00 0.5000 A36 1 1 1 36.0000 36.0000
(36 ksi)
TS5 20.00-0.00 0.00 0.5000 A36 1 1 1 36.0000 36.0000
(36 ksi)
Tower Section Geometry (cont'd)
K Factors'
Tower Calc Cale Legs X K Single Girts Horiz. Sec. Inner Truss Truss
Elevation K K Brace Brace Diags Horiz. Brace Leg Leg
Single Solid Diags Diags X VA
Angles  Rounds X X X X X X X Brace Brace
St Y Y Y Y Y Y Y
T1 100.00- No No 1 1 1 1 1 1 1 1 0.5 0.85
80.00 1 1 1 1 1 1 1
T2 80.00-60.00 No No 1 1 1 1 1 1 1 1 0.5 0.85
1 1 1 1 1 1 1
T3 60.0040.00 No No 1 1 1 1 1 1 1 1 0.5 0.85
1 1 1 1 1 1 1
T4 40.00-20.00 No No 1 1 1 1 1 1 1 1 0.5 0.85
1 1 1 1 1 1 1
T520.00-0.00 No No 1 1 1 1 1 1 1 1 0.5 0.85
1 1 1 1 1 1 1

"Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to

the overall length.

Tower Section Geometry (cont’d)
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Tower Leg Diagonal Top Girt Bottom Girt ‘Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U |NetWidth U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in

T1 100.00- | 0.8125 1 0.0000 0.75 { 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75
80.00

T2 80.00-60.00; 0.8125
T3 60.00-40.00{ 0.8125
T4 40.00-20.00; 0.8125
T5 20.00-0.00{ 0.8125

0.0000 0.75 { 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 00000 075 | 00000 0.75
0.0000 0.75 | 0.0000 0.75 | 0.0000 075 } 0.0000 075 | 0.0000 075 | 0.0000 0.75
0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 00000 075 | 0.0000 0.75
0.0000 0.75 | 0.0000 0.75 { 0.0000 075 {0.0000 075 | 0.0000 075 { 0.0000 0.75

-

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total Cada Weight
Shield Type Number
f big/i3 plf
Nextel 1 5/8 C No  CaAa (In Face) 100.00 - 0.00 9 No Ice 0.09 0.80
12" Ice 0.15 2.10
1" Ice 0.21 340
2" Ice 032 6.00
4" Ice 0.54 11.20
Nextel 1 5/8 C No  CaAa (In Face) 120.00 - 100.00 9 No Ice 0.09 0.80
1/2" Ice 0.15 2.10
1" Ice 0.21 3.40
2" Ice 032 6.00
4" Ice 0.54 11.20

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ag Ar Cudy Cuds Weight
Section Elevation In Face Out Face
St f s Fis f b

L1 120.00-100.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
T1 100.00-80.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
T2 80.00-60.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
T3 60.00-40.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
T4 40.00-20.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
T5 20.00-0.00 A 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00

C 0.000 0.000 16.999 0.000 144.00
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Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Iee Ar Ar Cady Cudy Weight
Section Elevation Thickness In Face Out Face
fr in 7 7 I 17 Ib
L1 120.00-100.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
Tl 100.00-80.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
T2 80.00-60.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
T3 60.00-40.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
T4 40.00-20.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
TS 20.00-0.00 A 0.500 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 27.000 0.000 378.00
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cudy Cuds Weight
or Leg Type Horz Adjustment Front Side
Lateral
Vert
deg fE f Ib
(9) FV90 C None 0.0000 120.00 No Ice 6.00 6.00 30.00
1/2" Ice 6.60 6.60 80.04
1" Ice 7.20 7.20 136.17
2" Ice 8.40 8.40 267.48
4" Ice 10.80 10.80 611.78
Pirod 13' Low Profile C None 0.0000 120.00 No Ice 15.30 15.30 1340.00
Platform 1/2" Ice 17.00 17.00 2080.00
1" Ice 18.70 18.70 2820.00
2" Ice 22.10 22.10 4300.00
4" Ice 28.90 28.90 7260.00
Tower Pressures - No Ice
Gy =1.000
Section z Kz q: AG F Ap AR A[gg Leg CAAA CAAA
Elevation a % In Out
c Face Face
I f sf )i e b bid yis yid yis
L1 120.00- 110.00 1 301 71250 A 5.850 5.833 5.833 49.93 16.999 0.000
100.00 B 5.850 5.833 49.93
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Section z Kz q: Ag F Ar Ar Aeg Leg CuAa Cuds
Elevation a % In Out
c Face Face
f i psf. Jig e Jid yid £ jis yid
C 5.850 5.833 49.93
T1 100.00- 90.00 30 86.669| A 7.230 6.673 6.673 48.00 16.999 0.000
80.00 B 7.230 6.673 48.00
C 7.230 6.673 48.00
T2 80.00-60.00 70.00 301 1175031 A 8.676 8.341 8.341 49.02 16.999 0.000
B 8.676 8.341 49.02
C 8.676 8.341 49.02
T3 60.00-40.00 50.00 30| 148337 A 10.200 10.009 10.009 49.53 16.999 0.000
B 10.200 10.009 49.53
C 10.200 10.009 49.53
T4 40.00-20.00 30.00 30| 178754 A 13.344 10.843 10.843 44.83 16.999 0.000
B 13.344 10.843 44.83
C 13.344 10.843 4483
T5 20.00-0.00 10.00 30( 2091711 A 14.848 11.678 11.678 44.02 16.999 0.000
B 14.848 11.678 44.02
C 14.848 11.678 44.02
Tower Pressure - With Ice
Gy =1.000
Section 4 Kz q: iz Ag F Ar Ag Aleg Leg CaAy Cydy
Elevation a % In Out
c Face Face
f b psf in yis e bis )i bis yid Jis
1.1 120.00- 110.00 23 0.5000 72917 A 8.451 9.167 9.167 52.03 27.000 0.000
100.00 B 8.451 9.167 52.03
C 8.451 9.167 52.03
T1 100.00-80.00 90.00 23 0.5000 88.337| A 10.443 10.009 10.009 48.94 27.000 0.000
B 10.443 10.009 48.94
C 10.443 10.009 48.94
T2 80.00-60.00 70.00 23 0.5000|] 119.171} A 12.533 11.678 11.678 48.23 27.000 0.000
B 12.533 11.678 48.23
C 12.533 11.678 48.23
T3 60.00-40.00 50.00 23 0.5000{ 150.005] A 14.085 13.346 13.346 48.65 27.000 0.000
B 14.085 13.346 48.65
C 14.085 13.346 48.65
T4 40.00-20.00 30.00 23 0.5000{ 180.422| A 17.793 14.180 14.180 4435 27.000 0.000
B 17.793 14.180 44.35
C 17.793 14.180 44.35
T5 20.00-0.00 10.00 23 0.5000| 210.838] A 19.146 15.014 15.014 43.95 27.000 0.000
B 19.146 15.014 43,95
C 19.146 15.014 43.95
Tower Pressure - Service
Gy = 1.000
Section z Kz q: Ag F Ar Ar Apeg Leg CuAy CAy
Elevation a % In Out
c Face Face
ft It osf Jis e bis jis £ jid pid
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Section z Kz q: Ag F Ar Ar Aleg Leg Cudq Cudy
Elevation a % In Out
¢ Face Face
bij bi psf. Jis e )i Jis bisd Jis Jis
L1 120.00- 110.00 1 20 71.250%1 A 5.850 5.833 5.833 49.93 16.999 0.000
100.00 B 5.850 5.833 49.93
C 5.850 5.833 49.93
T1 100.00- 90.00 1 20 86.669 | A 7.230 6.673 6.673 48.00 16.999 0.000
80.00 B 7.230 6.673 48.00
C 7.230 6.673 48.00
T2 80.00-60.00 70.00 1 20{ 117.503] A 8.676 8.341 8.341 49.02 16.999 0.000
B 8.676 8.341 49.02
C 8.676 8.341 49.02
T3 60.00-40.00 50.00 1 20| 148337 | A 10.200 10.009 10.009 49.53 16.999 0.000
B 10.200 10.009 49.53
C 10.200 10.009 49.53
T4 40.00-20.00 30.00 1 20] 178754 A 13.344 10.843 10.843 4483 16.999 0.000
B 13.344 10.843 44.83
C 13.344 10.843 44.83
T5 20.00-0.00 10.00 1 20 209.171} A 14.848 11.678 11.678 44.02 16.999 0.000
B 14.848 11.678 44.02
C 14.848 11.678 44.02
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rg Dr Dy Ar F w Cirl.
Elevation Weight Weight a Face
c
ft b b e N b pif
L1 120.00- 144.00 884.63| A 0.164 1 0.667 1.5 1.5 14.609 948.24 47.41 C
100.00 B 0.164 1{ 0.667 1.5 1.5 14.609
C 0.164 1{ 0.667 1.5 1.5 14.609
T1 100.00- 144.00 953381 A 0.16 11 0.667 1.5 1.5 17.518 1035.52 51.78 C
80.00 B 0.16 1| 0.667 1.5 1.5 17.518
C 0.16 1] 0.667 1.5 1.5 17.518
T2 80.00- 144.00 137680 | A 0.145 1] 0.667 15 1.5 21.356 1150.65 57.53 C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 1887.96 | A 0.136 1] 0.667 1.5 1.5 25.309 1269.24 6346| C
40.00 B 0.136 1| 0.667 1.5 1.5 25.309
C 0.136 11 0667 15 1.5 25.309
T4 40.00- 14400 | 246198 | A 0.135 1] 0.667 1.5 1.5 30.860 1435.78 7179 C
20.00 B 0.135 1] 0.667 1.5 1.5 30.860
C 0.135 1| 0.667 1.5 1.5 30.860
T5 20.00-0.00 144.00 2788.04 | A 0.127 1| 0.667 1.5 1.5 33.950 1528.48 76.42 C
B 0.127 1| 0.667 1.5 1.5 33.950
C 0.127 1| 0.667 1.5 1.5 33.950
Sum Weight: 864.00 ] 10352.79 O™ 399.87 7367.90
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rz Dr Dy Ae F w Crrl.
Elevation Weight Weight a Face
c
yii b b e £ b plif
L1 120.00- 144.00 884.63| A 0.164 1§ 0.667 1.5 1.5 14.609 048.24 47.41 C
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. . Project Date
Computerized Structural Design . .
81;89 N, ,zgo,, Washington Road & Training Seminar 10:22:00 11/11/03
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Phone: (414) 351-5588 C-Concepts, Inc. dhorn
FAX: (414) 351-4617
Section Add Self F e Cr Rg Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
7 b I e )& b plf
100.00 B 0.164 1] 0.667 1.5 1.5 14.609
C 0.164 1] 0.667 1.5 1.5 14.609
T1 100.00- 144.00 95338 ¢ A 0.16 1| 0.667 1.5 1.5 17.518 1035.52 51.78 C
80.00 B 0.16 1] 0.667 1.5 1.5 17.518
C 0.16 1| 0.667 1.5 1.5 17.518
T2 80.00- 144.00 1376801 A 0.145 1| 0.667 1.5 1.5 21.356 1150.65 57.53 C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 1887.96 1 A 0.136 1] 0.667 1.5 15 25.309 1269.24 63.46 C
40.00 B 0.136 1| 0.667 1.5 1.5 25.309
C 0.136 1| 0.667 15 1.5 25.309
T4 40.00- 144.00 2461.98¢ A 0.135 1| 0.667 1.5 1.5 30.860 1435.78 71.79 C
20.00 B 0.135 1| 0.667 1.5 1.5 30.860
C 0.135 1| 0.667 1.5 1.5 30.860
T5 20.00-0.00 144.00 278804 | A 0.127 1| 0.667 1.5 1.5 33.950 1528.48 76.42 C
B 0.127 1{ 0.667 1.5 1.5 33.950
C 0.127 1] 0.667 1.5 1.5 33.950
Sum Weight: 864.00 | 10352.79 O™ 399.87 7367.90
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Ry Dg Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
fi I Ib e E Ib plf
L1 120.00- 144.00 88463 A 0.164 1| 0.667 1.5 1.5 14.609 948.24 47.41 C
100.00 B 0.164 1] 0.667 1.5 1.5 14.609
C 0.164 1] 0.667 1.5 1.5 14.609
T1 100.00- 144.00 95338 A 0.16 1| 0.667 1.5 1.5 17.518 1035.52 51.78 C
80.00 B 0.16 1| 0.667 1.5 1.5 17.518
C 0.16 1| 0.667 1.5 1.5 17.518
T2 80.00- 144.00 1376.80 | A 0.145 1| 0.667 1.5 1.5 21.356 1150.65 57.53 C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 188796 | A 0.136 1] 0.667 1.5 1.5 25.309 1269.24 63.46 C
40.00 B 0.136 11 0.667 1.5 1.5 25.309
C 0.136 1] 0.667 1.5 1.5 25.309
T4 40.00- 144.00 246198 A 0.135 1] 0.667 1.5 1.5 30.860 1435.78 71.79 C
20.00 B 0.135 1] 0.667 15 1.5 30.860
C 0.135 11 0.667 1.5 1.5 30.860
TS 20.00-0.00 144.00 2788.04 | A 0.127 1] 0.667 1.5 1.5 33.950 1528.48 76.42 C
B 0.127 1] 0.667 1.5 1.5 33.950
C 0.127 1] 0.667 1.5 1.5 33.950
Sum Weight: 864.00 | 10352.79 O™ 399.87 7367.90
kip-ft

Tower Forces - With Ice - Wind Normal To Face
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Computerized Structural Design Project - . Date
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Phone: (414) 351-5588 C-Concepts, Inc. h
FAX: (414) 351-4617 dhorn
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
f I b e 7 b plf
L1 120.00- 378.00 125383 | A 0.242 1] 0.667 1.5 1.5 21.842 1098.95 54.95 C
100.00 B 0.242 1] 0.667 1.5 1.5 21.842
C 0.242 1] 0.667 1.5 1.5 21.842
T1 100.00- 378.00 131379 A 0.232 1| 0.667 1.5 1.5 25.675 1185.18 59.26 C
80.00 B 0.232 1| 0.667 1.5 1.5 25.675
C 0.232 11 0.667 1.5 1.5 25.675
T2 80.00- 378.00 1809.30 | A 0.203 11 0.667 1.5 1.5 30476 1293.22 64.66 C
60.00 B 0.203 1} 0.667 1.5 1.5 30.476
C 0.203 1] 0.667 1.5 1.5 30.476
T3 60.00- 378.00 238206 | A 0.183 1} 0.667 1.5 1.5 34.473 1383.15 69.16 C
40.00 B 0.183 1| 0.667 1.5 1.5 34473
C 0.183 1] 0.667 15 1.5 34473
T4 40.00- 378.00 306490 | A 0.177 1] 0.667 1.5 1.5 40.869 1527.05 76.35 C
20.00 B 0.177 1| 0.667 15 1.5 40.869
C 0.177 11 0.667 1.5 1.5 40.869
T5 20.00-0.00 378.00 3439.15| A 0.162 1] 0.667 1.5 1.5 43.734 1591.51 79.58 C
B 0.162 1] 0.667 1.5 1.5 43.734
C 0.162 1} 0.667 1.5 1.5 43.734
Sum Weight: 2268.00 | 13263.02 OT™M 448.96 8079.06
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Rg Dr Dy As F w Ctrl.
Elevation Weight Weight a Face
c
1 b ib e Y b pif
L1 120.00- 378.00 125383 | A 0.242 1] 0.667 1.5 1.5 21.842 1098.95 54.95 C
100.00 B 0.242 1} 0.667 1.5 1.5 21.842
C 0.242 11 0.667 1.5 1.5 21.842
T1 100.00- 378.00 1313791 A 0.232 1] 0.667 1.5 1.5 25.675 1185.18 59.26 C
80.00 B 0.232 11 0.667 1.5 1.5 25.675
C 0.232 1| 0.667 1.5 1.5 25.675
T2 80.00- 378.00 1809.30 | A 0.203 1] 0.667 1.5 1.5 30.476 1293.22 64.66 C
60.00 B 0.203 11 0.667 15 1.5 30.476
C 0.203 1] 0.667 1.5 1.5 30.476
T3 60.00- 378.00 238206 | A 0.183 1] 0.667 1.5 1.5 34.473 1383.15 69.16 C
40.00 B 0.183 11 0.667 1.5 15 34.473
C 0.183 1] 0.667 1.5 1.5 34.473
T4 40.00- 378.00 306490 | A 0.177 1] 0.667 1.5 1.5 40.869 1527.05 76.35 C
20.00 B 0.177 1] 0.667 1.5 1.5 40.869
C 0.177 1} 0.667 1.5 1.5 40.869
T5 20.00-0.00 378.00 3439.15| A 0.162 1] 0.667 1.5 1.5 43.734 1591.51 79.58 C
B 0.162 1] 0.667 1.5 15 43.734
C 0.162 1] 0.667 1.5 1.5 43.734
Sum Weight: 2268.00 | 13263.02 OT™M 448.96 8079.06
kip-ft

Tower Forces - With Ice - Wind 90 To Face
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Phone: (414) 351-5588 C-Concepts, Inc. dhorn
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Section Add Self F e Cr Rg Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
f Ib Ib e i Ib pIf
L1 120.00- 378.00 125383 | A 0.242 1] 0.667 1.5 1.5 21.842 1098.95 54.95 C
100.00 B 0.242 1] 0.667 1.5 1.5 21.842
C 0.242 1| 0.667 1.5 1.5 21.842
T1 100.00- 378.00 131379 | A 0.232 1| 0.667 1.5 1.5 25.675 1185.18 59.26 C
80.00 B 0.232 1| 0.667 1.5 1.5 25.675
C 0.232 1] 0.667 1.5 15 25.675
T2 80.00- 378.00 180930 | A 0.203 11 0.667 1.5 1.5 30.476 1293.22 64.66 C
60.00 B 0.203 1] 0.667 1.5 1.5 30.476
C 0.203 1{ 0.667 1.5 1.5 30.476
T3 60.00- 378.00 238206 A 0.183 1] 0.667 1.5 1.5 34473 1383.15 69.16 C
40.00 B 0.183 1] 0.667 1.5 1.5 34.473
C 0.183 1| 0.667 1.5 1.5 34.473
T4 40.00- 378.00 306490 | A 0.177 1| 0.667 1.5 1.5 40.869 1527.05 76.35 C
20.00 B 0.177 1| 0.667 1.5 1.5 40.869
C 0.177 1] 0.667 1.5 1.5 40.869
T5 20.00-0.00 378.00 3439.151 A 0.162 11 0.667 1.5 1.5 43.734 1591.51 79.58 C
B 0.162 1| 0.667 1.5 1.5 43.734
C 0.162 11 0.667 1.5 1.5 43.734
Sum Weight: 2268.00 13263.02 O™ 448.96 8079.06
Kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Rr D Dy Ag F w Ccrl.
Elevation Weight Weight a Face
c
St b b e Jis Ib plf
L1 120.00- 144.00 884.63 | A 0.164 1| 0.667 1.5 1.5 14.609 632.16 31.61 C
100.00 B 0.164 1| 0.667 1.5 1.5 14.609
C 0.164 1} 0.667 1.5 1.5 14.609
T1 100.00- 144.00 95338 | A 0.16 11 0.667 1.5 1.5 17.518 690.34 34.52 C
80.00 B 0.16 1] 0.667 1.5 1.5 17.518
C 0.16 1] 0.667 1.5 1.5 17.518
T2 80.00- 144.00 1376.80 | A 0.145 1{ 0.667 1.5 1.5 21.356 767.10 38.35 C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 188796 | A 0.136 1{ 0.667 1.5 1.5 25.309 846.16 42.31 C
40.00 B 0.136 11 0.667 1.5 1.5 25.309
C 0.136 11 0.667 1.5 1.5 25.309
T4 40.00- 144.00 246198 | A 0.135 11 0.667 1.5 1.5 30.860 957.19 47.86 C
20.00 B 0.135 1} 0.667 1.5 1.5 30.860
C 0.135 1} 0.667 1.5 1.5 30.860
T5 20.00-0.00 144.00 2788.04 1 A 0.127 1| 0.667 1.5 1.5 33.950 1018.99 50.95 C
B 0.127 1| 0.667 1.5 1.5 33.950
C 0.127 1| 0.667 1.5 1.5 33.950
Sum Weight: 864.00 10352.79 O™ 266.58 4911.93
kip-ft

Tower Forces - Service - Wind 60 To Face
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Computerized Structural Design Project - . Date
8989 N. Port Washington Road Training Seminar 10:22:00 11/11/03
Milwaukee, WI 53217 Client Designed by
Phone: (414) 351-5588 C-Concepts, Inc.
FAX: (414) 351-4617 dhorn
Section Add Self F e Cr Rr Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c
Ji Ib b e )i Ib plf
L1 120.00- 144.00 884.63| A 0.164 1] 0.667 1.5 1.5 14.609 632.16 31.61 C
100.00 B 0.164 1| 0.667 15 15 14.609
C 0.164 1| 0.667 15 1.5 14.609
T1 100.00- 144.00 95338 | A 0.16 1| 0.667 15 1.5 17.518 69034 3452 C
80.00 B 0.16 1| 0.667 15 15 17.518
C 0.16 1| 0667 15 15 17.518
T2 80.00- 144.00 1376.80 | A 0.145 1| 0.667 1.5 1.5 21.356 767.10 38.35 C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 188796 | A 0.136 1] 0.667 1.5 1.5 25.309 846.16 42.31 C
40.00 B 0.136 1| 0.667 1.5 1.5 25.309
C 0.136 1] 0.667 1.5 1.5 25.309
T4 40.00- 144.00 246198 | A 0.135 1| 0.667 1.5 1.5 30.860 957.19 47.86 C
20.00 B 0.135 1| 0.667 1.5 1.5 30.860
C 0.135 1] 0.667 1.5 1.5 30.860
T5 20.00-0.00 144.00 2788.041 A 0.127 1t 0.667 1.5 1.5 33.950 1018.99 50.95 C
B 0.127 1{ 0.667 1.5 1.5 33.950
C 0.127 1] 0.667 1.5 1.5 33.950
Sum Weight: 864.00 | 10352.79 O™ 266.58 4911.93
kip-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Re Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c
fi ib b e Vi Ib pif
L1 120.00- 144.00 884.63 | A 0.164 1] 0.667 1.5 15 14.609 632.16] 3161] C
100.00 B 0.164 11 0.667 1.5 1.5 14.609
C 0.164 1] 0.667 1.5 1.5 14.609
T1 100.00- 144.00 95338 | A 0.16 1| 0.667 1.5 15 17.518 69034 3452| C
80.00 B 0.16 1| 0.667 1.5 1.5 17.518
C 0.16 1| 0667 15 15 17.518
T2 80.00- 14400 [ 137680 | A 0.145 1| 0.667 15 1.5 21.356 767.10| 38.35| C
60.00 B 0.145 1| 0.667 1.5 1.5 21.356
C 0.145 1| 0.667 1.5 1.5 21.356
T3 60.00- 144.00 188796 | A 0.136 1] 0.667 1.5 1.5 25.309 846.16 42.31 C
40.00 B 0.136 1] 0.667 1.5 1.5 25.309
C 0.136 1| 0.667 1.5 1.5 25.309
T4 40.00- 144.00 | 246198 | A 0.135 1| 0.667 15 1.5 30.860 957191 4786| C
20.00 B 0.135 11 0.667 1.5 1.5 30.860
C 0.135 11 0.667 1.5 1.5 30.860
T5 20.00-0.00 144.00 278804 A 0.127 1| 0.667 1.5 1.5 33.950 1018.99 50.95 C
B 0.127 1| 0.667 1.5 1.5 33.950
C 0.127 1| 0.667 1.5 15 33.950
Sum Weight: 864.00 | 10352.79 O™ 266.58 4911.93
kip-ft

Discrete Appurtenance Pressures - No Ice G, =10
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8989 N. Port Washington Road Training Seminar 10:22:00 11/11/03
Milwaukee, WI 53217 Client Designed by
Phone: (414) 351-5588 C-Concepts, Inc.
FAX: (414) 351-4617 dhorn
Description Aiming Weight Offset, Offset, z K, q. Cihc CiAc
Azimuth Front Side
deg b bii fi bii st bid Jis
FV90 0.0000 270.00 0.00 0.00 120.00 1.000 30 54.00 54.00
Pirod 13' Low Profile 0.0000 1340.00 0.00 0.00 120.00 1.000 30 15.30 15.30
Platform
Sum 1610.00
Weight:
Discrete Appurtenance Pressures - With Ice 6, =100
Description Aiming Weight Offset, Offset, z K, q: CiAc CuAc t;
Azimuth Front Side
deg Ib ft fi fi psf )i Vi in
FV90 0.0000 720.33 0.00 0.00 120.00 1.000 23 59.40 59.40 0.5000
Pirod 13' Low Profile 0.0000 2080.00 0.00 0.00 120.00 1.000 23 17.00 17.00 0.5000
Platform
Sum 2800.33
Weight:

Discrete Appurtenance Pressures - Service 6y=1m

Description Aiming Weight Offset, | Offset, z K, q. CiAc CiAc
Azimuth Front Side
deg b f I L psf yis yid
FV90 0.0000 270.00 0.00 0.00 120.00 1.000 20 54.00 54.00
Pirod 13' Low Profile 0.0000 1340.00 0.00 0.00 120.00 1.000 20 15.30 15.30
Platform
Sum 1610.00
Weight:
Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X zZ Moments, M, Moments, M,
b b b kip-ft kip-fi kip-ft

Leg Weight 724221
Bracing Weight 3110.58
Total Member Self-Weight 10352.79 0.00 0.00
Wind 0 deg - No Ice 12826.79 0.00 -9446.90 -649.35 0.00 0.00
Wind 90 deg - No Ice 12826.79 9446.90 0.00 0.00 -649.35 0.00
Wind 180 deg - No Ice 12826.79 0.00 9446.90 649.35 0.00 0.00
Member Ice 2910.23 0.00 0.00
Wind 0 deg - Ice 18331.35 0.00 -9798.06 -655.24 0.00 0.00
Wind 90 deg - Ice 18331.35 9798.06 0.00 0.00 -655.24 0.00
Wind 180 deg - Ice 18331.35 0.00 9798.06 655.24 0.00 0.00
Wind 0 deg - Service 12826.79 0.00 -6297.93 -432.90 0.00 0.00
Wind 90 deg - Service 12826.79 6297.93 0.00 0.00 -432.90 0.00
Wind 180 deg - Service 12826.79 0.00 6297.93 432.90 0.00 0.00
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Milwaukee, WI 53217 Client Designed by
Phone: (414) 351-5588 C-Concepts, Inc.
FAX: (414) 351-4617 dhorn
Load Combinations
Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 90 deg - No Ice
4 Dead+Wind 180 deg - No Ice
5 Dead+lIce
6 Dead+Wind 0 degt+Ice
7 Dead+Wind 90 degtlce
8 Dead+Wind 180 degtlce
9 Dead+Wind 0 deg - Service
10 Dead+Wind 90 deg - Service
11 Dead+Wind 180 deg - Service
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
legC Max. Vert 8 40764.19 2477.77 -2182.49
Max. Hy 8 40764.19 2471.77 -2182.49
Max. H, 7 -53911.59 -4222.58 2003.76
Min. Vert 3 -55206.72 -4165.04 1998.98
Min. Hy 7 -53911.59 -4222.58 2003.76
Min. H, 8 40764.19 2477.77 -2182.49
LegB Max. Vert 7 66132.49 -4823.59 -2350.75
Max. Hx 2 -30066.54 1911.46 1806.29
Max. H, 6 -28543.29 1876.76 183549
Min. Vert 2 -30066.54 1911.46 1806.29
Min. Hy 7 66132.49 -4823.59 -2350.75
Min. H, 7 66132.49 -4823.59 -2350.75
Leg A Max. Vert 6 75417.94 0.03 6127.11
Max. Hy 6 75417.94 0.03 6127.11
Max. H, 6 75417.94 0.03 6127.11
Min. Vert 4 -64408.67 0.01 -5356.14
Min. Hy 7 6110.45 -751.89 346.99
Min. H, 8 -63197.03 0.02 -5433.13
Tower Mast Reaction Summary
Load Vertical Shear, Shear, Overturning Overturning Torque
Combination Moment, M, Moment, M,
b b b kip-ft kip-fi kip-ft
Dead Only 12826.79 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg - No Ice 12826.79 0.00 -9446.90 -649.35 0.00 0.00
Dead+Wind 90 deg - No Ice 12826.79 9446.90 0.00 0.00 -649.35 0.00
Dead+Wind 180 deg - No Ice 12826.79 0.00 9446.90 649.35 0.00 0.00
Dead+ice 18331.35 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg+Ice 18331.35 0.00 -9798.06 -655.24 0.00 0.00
Dead+Wind 90 deg+ice 18331.35 9798.06 0.00 0.00 -655.24 0.00
Dead+Wind 180 deg+lce 18331.35 0.00 9798.06 655.24 0.00 0.00
Dead+Wind 0 deg - Service 12826.79 0.00 -6297.93 -432.90 0.00 0.00
Dead+Wind 90 deg - Service 12826.79 6297.93 0.00 0.00 -432.90 0.00
Dead+Wind 180 des - Service 12826.79 0.00 6297.93 432.90 0.00 0.00
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Solution Summary

Sum of Applied Forces Sum of Reactions

Load PX PY PZ PX PY PZ % Error

Comb. b b b Ib b b
1 0.00 -12826.79 0.00 0.00 12826.79 0.00 0.000%
2 0.00 -12826.79 -9446.90 0.00 12826.79 9446.90 0.000%
3 9446.90 -12826.79 0.00 -9446.90 12826.79 0.00 0.000%
4 0.00 -12826.79 9446.90 0.00 12826.79 -9446.90 0.000%
5 0.00 -18331.35 0.00 0.00 18331.35 0.00 0.000%
6 0.00 -18331.35 -9798.06 0.00 18331.35 9798.06 0.000%
7 9798.06 -18331.35 0.00 -9798.06 18331.35 0.00 0.000%
8 0.00 -18331.35 9798.06 0.00 18331.35 -9798.06 0.000%
9 0.00 -12826.79 -6297.93 0.00 12826.79 6297.93 0.000%
10 6297.93 -12826.79 0.00 -6297.93 12826.79 0.00 0.000%
11 0.00 -12826.79 6297.93 0.00 12826.79 -6297.93 0.000%
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