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@ TOWER DESIGN NOTES
- 1. Tower designed for Exposure C to the TIA-222-G Standard.
‘ 2. Tower designed for a 100.0 mph basic wind in accordance with the TIA-222-G
| Standard.
| 3. Tower is also designed for a 45.0 mph basic wind with 0.50 in ice. Ice is considered to
. increase in thickness with height.
Pl 2 4. Structure Class il.
5. Topographic Category 1.
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Tower Input Data

The main tower is a 3x free standing tower with an overall height of 120.000 ft above the ground line.
The base of the tower is set at an elevation of 0.000 ft above the ground line.
The face width of the tower is 3.417 ft at the top and 10.917 ft at the base.

There is a 3 sided latticed pole with

a face width of 3.417 ft.

This tower is designed using the TIA-222-G standard.

The following design criteria apply:

Basic wind speed of 100.0 mph.

Structure Class II.
Exposure Category C.

Topographic Category 1.

Crest Height 0.000 ft.
Nominal ice thickness

0of 0.500 in.

Ice thickness is considered to increase with height.

Ice density of 56 pcf.

A wind speed of 45.0 mph is used in combination with ice.

Structure Class II..

Topographic Category 1..

A non-linear (P-delta)

analysis was used.

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, feedline supports, and appurtenance mounts are not considered.

Options

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

A/ Use Code Stress Ratios

v Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

v/ Include Bolts In Member Capacity

v/ Leg Bolts Are At Top Of Section

v/ Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

«/ Distribute Leg Loads As Uniform
Assume Legs Pinned
Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
v/ Retension Guys To Initial Tension
+/ Bypass Mast Stability Checks
Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
v Autocalc Torque Arm Areas
SR Members Have Cut Ends
Sort Capacity Reports By Component
+/ Triangulate Diamond Inner Bracing

N

Ni

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets
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Wind 180

Wind 90
_—

LegC Leg B

Wind Normal

Triangular Tower

| 3 Sided Latticed Pole Section Geometry

Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
St [ S
LI 120.000-100.000 3.417 1 20.000
« . . P
B 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
Jt S » Panels in in
LI 120.000-100.000 4.000 K Brace Right No Yes 0.000 0.000
. . M y
| 3 Sided Latticed Pole Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
‘ Elevation Type Size Grade Type Size Grade
St
L1 120.000- Solid Round 13/4 AS572-50  Double Angle  2L1 1/2x1 1/2x3/16x3/8 A36

100.000 (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
o
L1 120.000- Single Angle L1 1/72x1 1/2x3/16 A36 Single Angle L1 1/2x1 1/2x3/16 A36
~100.000 (36 ksi) (36 ksi)
. . . y
B 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
St _ Girts o
L1 120.000-  None Flat Bar A36 Single Angle L1 1/2x1 1/2x3/16 A36
100.000 o (36 ksi) (36 ksi)
. . . 3
[ 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) Ay Spacing Spacing
Diagonals Horizontals
St 7 in in in
L1 120.000- 0.000 0.000 A36 1 1 1 36.000 36.000
100.000 (36 ksi)
. . . P
3 Sided Latticed Pole Section Geometry (cont'd)
e K Factors'
Tower Cale Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
S ‘ Y Y Y Y Y Y Y
L.1 120.000- Yes Yes 1 1 1 1 1 1 1 1
100.000 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 ; !
S P : i
‘Net Width U :Net Width U Net Width U Net U Net U Net U Net U
Dedduct Deduct ‘ Deduct Width Width Width Width
in n ‘ in Deduct : Deduct Deduct I Deduct
o . in in in in
L1120.000- = 0.000 1 0000 075 @ 0000 0.75 : 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
100.000 :
Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
no Ji fi
Tl 100.000-80.000 3417 1 20.000
T2 80.000-60.000 4.917 1 20.000
T3 60.000-40.000 6.417 1 20.000
T4 40.000-20.000 7.917 1 20.000
TS 20.000-0.000 9.417 1 20.000
H 7
{ 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
R f ft Panels in in
T1 100.000-80.000 4.000 X Brace No Yes 0.000 0.000
T2 80.000-60.000 4.000 X Brace No Yes 0.000 0.000
T3 60.000-40.000 5.000 X Brace No Yes 0.000 0.000
T4 40.000-20.000 5.000 X Brace No Yes 0.000 0.000
TS 20.000-0.000 10.000 X Brace No Yes 0.000 0.000
H ]
Tower Section Geometry (contd)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
o
T1 100.000- Solid Round 2 AS572-50 Single Angle L1 1/2x1 1/2x3/16 A36
80.000 (50 ksi) (36 ksi)
T2 80.000-60.000 Solid Round 2112 A572-50 Single Angle L1 1/2x1 1/2x3/16 A36
(50 ksi) (36 ksi)
T3 60.000-40.000 Solid Round 3 A572-50 Single Angle L1 3/4x1 3/4x3/16 A36
(50 ksi) (36 ksi)
T4 40.000-20.000  Solid Round 31/4 A572-50 Single Angle L2x2x1/4 A36
(50 ksi) (36 ksi)
T5 20.000-0.000  Solid Round 3172 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
A
T5 20.000-0.000  Single Angle L1 3/4x1 3/4x3/16 A36 Solid Round A572-50
(36 ksi) (50 ksi)

Tower Section Geometry (cont’d)

Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals Horizontals
fi s ~in ‘ _ in in
T1 100.000- 0.000 0.000 A36 1 1 1 36.000 36.000
80.000 (36 ksi)
T2 80.000- 0.000 0.000 A306 1 1 1 36.000 36.000
. 60.000 (36 ksi)
T3 60.000- 0.000 0.000 A306 1 1 1 36.000 36.000
40.000 (36 ksi)
T4 40.000- 0.000 0.000 A36 1 1 1 36.000 36.000
20.000 (36 ksi)
T5 20.000- 0.000 0.000 A36 1 1 1 36.000 36.000
0.000 (36 ksi)
B Tower Section Geometry (cont’d)
K Factors'
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
/i . ] Y Y Y Y Y Y Y
T1 100.000- Yes Yes 1 1 1 1 1 1 1 1
80.000 1 1 1 1 1 1 1
T2 80.000- Yes Yes 1 1 1 1 1 1 1 1
60.000 1 1 1 1 1 1 1
T3 60.000- Yes Yes 1 1 1 1 1 1 1 1
40.000 1 1 1 1 1 1 1
T4 40.000- Yes Yes 1 1 1 1 1 1 1 1
20.000 1 1 1 1 1 1 1
TS5 20.000- Yes Yes 1 1 1 1 1 1 1 1
0.000 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.

B Tower Section Geometry (cont’d)
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Tower Leg Diagonal | Top Girt " Bottom Girt Mid Girt t Long Horizontal = Short Horizontal
Elevation
S i
Net Width U Net Width 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 100.000- 0.000 1 0.000 0.75 0.000 0.75 | 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
30.000 :
T2 80.000- 0.000 1 0000 075 § 0.000 0.75 = 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
60.000
T3 60.000- 0.000 1 0.000 0.75 0.000 0.75 = 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
40.000
T4 40.000- 0.000 1 0.000  0.75 0.000 0.75  0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
20.000
T520.000- ¢ 0.000 1+ 0000 075 0.000 0.75 . 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75
0.000
| Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow Component Placement Total ~ Number  Clear — Widthor Perimeter  Weight
or  Shield Type Number Per Row Spacing Diameter
Le i in in in plf
Nextel 1 5/8 C No Ar (CaAa) 120.000 - 0.000 9 9 2.000 2.040 0.800

((9) FV90-12)

] Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ax Ar CyA4 CiA4 Weight
Section Elevation In Face Out Face
f Vi Vs Vi Vs K
LI 120.000-100.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144
Tl 100.000-80.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144
T2 80.000-60.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144
T3 60.000-40.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144
T4 40.000-20.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144
T5 20.000-0.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 36.720 0.000 0.144

.] Feed Line/Linear Appurtenances Section Areas - With Ice
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Tower Tower Face Ice Ar T A CuAs Cada Weight
Section Elevation or Thickness In Face Out Face
fi Leg in I yi I b K
I.1 120.000-100.000 A 1.128 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 91.540 0.000 1.108
Tl 100.000-80.000 A 1.106 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 91.428 0.000 1.094
T2 80.000-60.000 A 1.078 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 91.290 0.000 1.078
T3 60.000-40.000 A 1.042 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 91.112 0.000 1.056
T4 40.000-20.000 A 0.991 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 72.379 0.000 0.804
TS5 20.000-0.000 A 0.887 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 68.669 0.000 0.715
Shielding Factor Ka
Tower Feed Line Description Feed Line K. K,
Section Record No. Segment Elev.|  No Ice Ice
L1 1 Nextel 1 5/8 100.00 - 0.6000 0.6000
120.00
Tl 1 Nextel 1 5/8(80.00 - 100.00 0.6000 0.6000
T2 1 Nextel 1 5/8| 60.00 - 80.00 0.6000 0.6000
T3 1 Nextel 1 5/8( 40.00 - 60.00 0.6000 0.6000
T4 1 Nextel 1 5/8] 20.00 - 40.00 0.6000 0.6000
TS ] Nextel 1 5/8{ 0.00 - 20.00 0.6000 0.6000
[ Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CrAq Chdy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
st ° v b K
ft
1t
(9) (9) FV90-12 C None 0.000 120.000 No Ice 6.000 6.000 0.030
(Nextel 1 5/8) 1/2"Ice  6.600 6.600 0.080
Pirod 13' Low Profile C None 0.000 120.000 Nolce  15.300 15.300 1.340
Platform 1/2"Ice  17.000 17.000 2.080
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Tower Pressures - No Ice
Gy = 0.850 (base tower), 0.850 (upper structure)
Section z K, q: A F Ar Ax Ajey Leg CiAa CaAy
Elevation a % In Out
c Face Face
Nii ft psf. fr e yis I b ik )i
L1 120.000- 110.000 ] 1.291 | 28.09| 71.249( A 5.850 5.833 5.833 49.93 22.032 0.000
100.000 8 B 5.850 5.833 49.93
C 5.850 5.833 49.93
T1 100.000- 90.000 | 1.238 | 26.93| 80.068 | A 7.230 6.673 6.673 48.00 22.032 0.000
80.000 [3 B 7.230 6.673 48.00
C 7.230 6.673 48.00
T2 80.000- 70.000 | 1.174] 2554 117.502| A 8.676 8.341 8.341 49.02 22.032 0.000
60.000 8 B 8.676 8.341 49.02
C 8.676 8.341 49.02
T3 60.000- 50.000 | 1.0941 23.80| 148.336| A 10.199 10.009 10.009 49.53 22.032 0.000
40.000 1 B 10.199 10.009 49.53
C 10.199 10.009 49.53
T4 40.000- 30.000 | 0.982| 21.37| 178752 | A 13.344 10.843 10.843 44.83 22.032 0.000
20.000 4 B 13.344 10.843 44.83
C 13.344 10.843 44.83
. T5 20.000- 10.000 0.85| 18.49] 209.170 | A 14.848 11.678 11.678 44.02 22.032 0.000
0.000 6 B 14.848 11.678 44.02
C 14.848 11.678 44,02
B Tower Pressure - With Ice
Gy = 0.850 (base tower), 0.850 (upper structure)
Section z K, q: 173 Ag F Ar Ar A/gg Leg CaA4 CuA,
Elevation a % In Out
c Face Face
b [ psf in s e bl id bis i b
L1 120.000- 110.000] 1.291 5.690 1.128| 75.008| A 11.716 13.353 13.353 53.27 54.924 0.000
100.000 B 11.716 13.353 53.27
C 11.716 13.353 53.27
T1 100.000- 90.000f 1.238| 5.454 1.106] 90.355[ A 14.335 14.050 14.050 49.50 54.857 0.000
80.000 B 14.335 14.050 49.50
C 14.335 14.050 49.50
T2 80.000- 70.000| 1.174] S5.173 1.078( 121.098( A 16.991 15.535 15.535 47.76 54.774 0.000
60.000 B 16.991 15.535 47.76
C 16.991 15.535 47.76
T3 60.000- 50.000| 1.094} 4.820 1.042| 151.813] A 18.300 16.965 16.965 48.11 54.667 0.000
40.000 B 18.300 16.965 48.11
C 18.300 16.965 48.11
T4 40.000- 30.000 0.982 4.328 0.991| 182.057| A 22.156 17.453 17.453 44.06 43.427 0.000
20.000 B 22.156 17.453 44.06
C 22.156 17.453 44.06
T5 20.000-0.000 10.000 0.85| 3.745 0.887 212.131f A 22.477 17.600 17.600 43.91 41.201 0.000
B 22.477 17.600 43.91
C 22.477 17.600 43.91
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Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr q- Dy Dy Ag F w Ctri.
Elevation Weight Weight a Face
c psf
Ji K K e fr K plf
L1 120.000- 0.144 0.885| A 0.164 | 2.721 | 28.09 1 1 9.170 1.184 59.199 C
100.000 B 0.164 | 2.721 8 1 1 9.170
C 0.164 | 2.721 1 1 9.170
T1 100.000- 0.144 0953 | A 0.16 | 2.734| 2693 1 1 11.025 1.254 62.688 C
80.000 B 0.16 | 2.734 6 1 1 11.025
C 0.16 | 2.734 1 1 11.025
T2 80.000- 0.144 1.377 | A 0.145| 2.791 | 25.54 1 1 13.406 1.347 67.356 C
60.000 B 0.145 | 2.791 8 1 1 13.406
C 0.145] 2.791 1 1 13.406
T3 60.000- 0.144 1.888 | A 0.136 | 2.823 | 23.80 1 1 15.868 1.404 70.215 C
40.000 B 0.136 | 2.823 1 1 1 15.868
C 0.136 | 2.823 1 1 15.868
T4 40.000- 0.144 2462 | A 0.135| 2.8206( 21.37 1 1 19.484 1.448 72.391 C
20.000 B 0.135| 2.826 4 1 1 19.484
C 0.135| 2.826 1 1 19.484
T5 20.000- 0.144 2788 [ A 0.127 | 2.859 | 18.49 1 1 21.453 1.351 67.564 C
0.000 B 0.127 | 2.859 6 1 1 21.453
C 0.127 | 2.859 1 1 21.453
Sum Weight: 0.864 10.353 OT™M 464.536 7.988
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr q- Dy Dy A F w Crrl.
Elevation Weight Weight a Face
c psf
S K K e Jis K plf
L1 120.000- 0.144 0885 A 0.164 | 2.721 | 28.09 0.8 1 8.000 1.108 55.397 C
100.000 B 0.164 | 2.721 8 0.8 1 8.000
C 0.164 | 2.721 0.8 1 8.000
T1 100.000- 0.144 0953 A 0.16 | 2.734 26.93 0.8 1 9.579 1.163 58.163 C
80.000 B 0.16 | 2.734 6 0.8 1 9.579
C 0.16 | 2.734 0.8 1 9.579
T2 80.000- 0.144 1.377 | A 0.145( 2.791 | 25.54 0.8 1 11.671 1.242 62.098 C
60.000 B 0.145| 2.791 8 0.8 1 11.671
C 0.145] 2.791 0.8 1 11.671
T3 60.000- 0.144 1.888 1 A 0.136 | 2.823 | 23.80 0.8 1 13.828 1.288 64.390 C
40.000 B 0.136 | 2.823 1 0.8 1 13.828
C 0.136 | 2.823 0.8 1 13.828
T4 40.000-~ 0.144 24621 A 0.135( 2.826 | 21.37 0.8 1 16.815 1.311 65.539 C
20.000 B 0.135| 2.826 4 0.8 1 16.815
C 0.135| 2.826 0.8 1 16.815
T5 20.000- 0.144 2788 A 0.127 (| 2.859 | 18.49 0.8 1 18.483 1.218 60.891 C
0.000 B 0.127 | 2.859 0 0.8 1 18.483
C 0.127 | 2.859 0.8 1 18.483
Sum Weight: 0.864 10.353 OTM 429.397 7.330
kip-ft




RISAT
ower TIA-222-G - Tower Training 10 of 12
. Project Date
Electronics Research, Inc
7777 Gardner Rd. 120' Self-Supporting Tower 11:22:48 08/03/06
Chandler, IN 47610-9219 Client Designed by
Phone: (812) 925-6000
FAX: (812) 925-4030 TGroves
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e (o q- Dy Dy Ap F w Ctrl.
Elevation Weight Weight a Face
c psf
fi K K e fr K P
L1 120.000- 0.144 08851 A 0.164 | 2.721 | 28.09 0.85 1 8.293 1.127 56.347 C
100.000 B 0.164 | 2.721 8 0.85 1 8.293
C 0.164 | 2.721 0.85 1 8.293
T1 100.000- 0.144 0953 A 0.16 | 2.734| 26.93 0.85 1 9.940 1.186 59.295 C
80.000 B 0.16 | 2.734 0 0.85 1 9.940
C 0.16 | 2.734 0.85 1 9.940
T2 80.000- 0.144 1377 | A 0.145| 2.791 | 25.54 0.85 1 12.105 1.268 63.413 C
60.000 B 0.145] 2.791 8 0.85 1 12.105
C 0.145 | 2.791 0.85 1 12.105
T3 60.000- 0.144 1.888 | A 0.136 | 2.823 | 23.80 0.85 1 14.338 1.317 65.846 C
40.000 B 0.136 | 2.823 1 0.85 1 14.338
C 0.136 | 2.823 0.85 1 14.338
T4 40.000- 0.144 24062 | A 0.135] 2.826| 21.37 0.85 1 17.482 1.345 67.252 C
20.000 B 0.135| 2.826 4 0.85 1 17.482
C 0.135 | 2.826 0.85 1 17.482
T5 20.000- 0.144 2.788 | A 0.127 1 2.859| 18.49 0.85 1 19.226 1.251 62.559 C
0.000 B 0.127 § 2.859 6 0.85 1 19.226
C 0.127} 2.859 0.85 1 19.226
Sum Weight: 0.864 10.353 OT™ 438.182 7.494
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr q- Dy Dy Ap F w Ctrl.
Elevation Weight Weight a Face
c psf
St K K e yia K plf
L1 120.000- 1.108 1.888 [ A 0.334| 2.209 | 5.690 1 1 19.865 0.509 25.456 C
100.000 B 0.334 | 2.209 1 1 19.865
C 0.334 | 2.209 1 1 19.865
T1 100.000- 1.094 1.962 | A 0.314 | 2.259| 5454 1 1 22.813 0.523 26.160 C
80.000 B 0.314 | 2.259 1 1 22.813
C 0.314 | 2.259 1 1 22.813
T2 80.000- 1.078 2537 A 0.269 | 2.383 | 5.173 1 1 26.153 0.543 27.162 C
60.000 B 0.269 | 2.383 1 1 26.153
C 0.269 | 2.383 1 1 26.153
T3 60.000- 1.056 31371 A 0.232| 2492 4.820 1 1 28.155 0.538 26.885 C
40.000 B 0.232 | 2.492 1 1 28.155
C 0.232 | 2.492 1 1 28.155
T4 40.000- 0.804 38801 A 0.218 | 2.538 | 4.328 1 1 32.240 0.480 23.982 C
20.000 B 0.218 | 2.538 1 1 32.240
C 0.218 | 2.538 1 1 32.240
T5 20.000- 0.715 4117 A 0.189 | 2.633 | 3.745 1 1 32.555 0.420 20.977 C
0.000 B 0.189 | 2.633 1 1 32.555
C 0.189 | 2.633 1 1 32.555
Sum Weight: 5.855 17.520 OTM 186.587 3.012
kip-ft




RISAT b e
ower TIA-222-G - Tower Training 11 0f 12
. Project Date
Electronics Research, Inc
7777 Gardner Rd. 120" Self-Supporting Tower 11:22:48 08/03/06
Chandler, IN 47610-9219 Client Designed by
Phone: (812) 925-6000
FAX: (812) 925-4030 TGroves
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e C: q- Dy Dy Ay F w Crl.
Elevation Weight Weight a Face
c psf
fi K K e s K plf
L1 120.000- 1.108 1888 A 0.334 | 2209 5.690 0.8 1 17.522 0484 24204 C
100.000 B 0334 2209 0.8 1 17.522
C 0.334 | 2209 0.8 1 17.522
T1 100.000- 1.094 1962 | A 0.314| 2259 5454 0.8 1 19.946 0493 | 24658 C
80.000 B 0314 2.259 0.8 ] 19.946
C 0314 | 2259 0.8 1 19.946
T2 80.000- 1.078 2537 A 02069 | 2.383| 5.173 0.8 1 22.755 0.508 | 25.382| C
60.000 B 0.269 | 2.383 0.8 1 22.755
C 0.269 | 2.383 0.8 1 22.755
T3 60.000- 1.056 3.137( A 0232 2.492| 4.820 0.8 1 24.495 0.500| 25.017| C
40.000 B 0232 2492 0.8 1 24.495
C 0.232 | 2.492 08 1 24.495
T4 40.000- 0.804 3880 A 0.218| 2.538 | 4.328 0.8 1 27.809 0.438 21.913 C
20.000 B 0.218 | 2.538 0.8 1 27.809
c 0218 | 2.538 0.8 1 27.809
T5 20.000- 0.715 41171 A 0.189 | 2.633| 3.745 0.8 1 28.060 0382 19092 C
0.000 B 0.189| 2.633 0.8 1 28.060
C 0.189 | 2.633 0.8 ] 28.060
Sum Weight: 5.855 17.520 OTM 175.152 2.805
kip-ft
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cr q- Dy: Dy A F w Crrl.
Elevation Weight Weight a Face
c psf
St K K e Jis K plf
L1 120.000- 1.108 1888 | A 0.334] 2209 5690 0385 1 18.108 0490 | 24517 C
100.000 B 0.334 | 2.209 0.85 1 18.108
C 0.334{ 2.209 0.85 1 18.108
T1 100.000- 1.094 1962 | A 0.314] 2259 5.454] 0385 1 20.663 0501 | 25034 C
80.000 B 03141 2259 0.85 1 20.663
C 0.314 ] 2.259 0.85 1 20.663
T2 80.000- 1.078 2537 A 0.269 | 2.383| 5.173 0.85 1 23.605 0.517 25.827 C
60.000 B 0.269 | 2.383 0.85 1 23.605
c 0269 | 2.383 0.85 1 23.605
T3 60.000- 1.056 3137 A 0.232| 2492 4820 085 1 25.410 0.510| 25.484| C
40.000 B 0.232| 2492 0.85 1 25.410
C 0232 2492 0.85 | 25.410
T4 40.000- 0.804 3880 A 0218 2.538| 4.328| 0.85 1 28.917 0449 | 22430 C
20.000 B 0.218 | 2.538 0.85 1 28.917
c 0218 | 2.538 0.85 1 28.917
T5 20.000- 0.715 4117 A 0.189 | 2.633| 3.745| 085 1 29.183 0391 19563 C
0.000 B 0.189 | 2.633 0.85 1 20.183
C 0.189 | 2.633 0.85 1 29.183
Sum Weight: 5.855 17.520 OTM 178.010 2.857
kip-ft




Job Page

RISATower TIA-222-G - Tower Training 12 of 12
. Project Date
Electronics Research, I .
s Garcnon 120" Self-Supporting Tower 11:22:48 08/03/06
' Chandler, IN 47610-9219 Client Designed by
Phone: (812) 925-6000 TGroves

FAX: (812) 925-4030

’ Discrete Appurtenance Pressures - NO |Ce Gy = 0.850 (base tower), 0.850 (upper structure)

Description Aiming Weight Offset, Offset. z K. q-: CiAc¢ CiAc
Azimuth Front Side
° K f Vi 1 psf Vi 7
(9) FV90-12 0.000 0.270 0.000 0.000 120.000 1.315 31.984 54.000 54.000
Pirod 13' Low Profile 0.000 1.340 0.000 0.000 120.000 1.315 31.984 15.300 15.300
Plattorm
Sum 1.610
Weight:

’ Discrete Appurtel‘lance Pressures - With |Ce Gy = 0.850 (base tower), 0.850 (upper structure)

Description Aiming Weight Offset, Offset. z K. q-: Cudc¢ Cadc L
Azimuth Front Side

° K fi f i psf fr i in
(9) FV90-12 0.000 1.294 0.000 0.000 120.000 1.315 6.477 66.288 66.288 1.138
Pirod 13' Low Profile 0.000 3.024 0.000 0.000 120.000 1.315 6.477 19.169 19.169 1.138

. Platform
Sum 4318
Weight:

| Force Totals

Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M,
K K K ]

kip-ft kip-ft

Leg Weight 7.242

Bracing Weight 3111

Total Member Self-Weight 10.353].

Total Weight 12.827| . . 000) o
Wind 0 deg - No Ice ; 0.000 -9.872 -690.620 0.000 0.000
Wind 60 deg - No Ice : 7.979 -4.607 -327.740 -567.663 0.000
Wind 90 deg - No Ice 9.378 0.000 0.000 -664.260 0.000
Member Ice 7.168 ol ‘

Total Weight Ice 27.694 Ll > 0.000 0.000

Wind 0 deg - Ice - 0.000 -3.483 -243.042 0.000 0.000
Wind 60 deg - Ice ’ 2.837 -1.638 -115.804 -200.578 0.000
Wind 90 deg - Ice : . 3.328 0.000 0.000 -234.466 0.000

Program Version 4.5.2.1 - 5/26/2006 File:J:/all/Tower Training - G Standard/Example 1 - 120' Self-Supporting Tower.eri



Tia-222- G /20" S TOWER

SecTion L\

204 el

2" TYP.

Fﬂ;‘ HOOCJL)OO OQ

L
00 VB QOO O FEEDL,NE‘
L EC
- ) 3 SR
DIAG s
) ! 3,01
o' 2w 1hx|'X Dovse Avace ¥' sPacina
Horiz € HIRTS
L 1% X 17 % Y SinGaie ANGLE
FeepunE (9D
| " Coax — Actvar W = 2.049"
ComPonenT L ENGTHR W (DTH Ac (07 Ae (£
LEG (2> 2o 458" 5.%3%
DIA G (s) 5.2 .125" 2,23%
Horvz  (4) 3.4166° 125 2.563
5. 351 5,832

' i,
A, = 20 x[B.ulw +~—,-—-,;'EZ

A, = 71.249 L7

CAhcvoeatt Souorty Ratio 2 EZ.Q.Q.P..\—]

A + Ao . 5,851 + 5,833
e = Ac 71.249

e = .16y




TIA-222-G 170" 5 Towee 2

SeEcTtion L |

‘ CALLULATE DESIGN 1w LeAD |2 /6. ‘i-] Fo=Fer +Fa +F. 7

Wio Dia Fer Fa F oo (IEB
NoamArL 595.8 58% 1154
Go”* 519.8 5% _ j1o08
30° . 535.% se¥ 127

Carcoare Feor

For = 7= Gu (EPABS EZ.(D-‘?. l]
[2.(0.9,(,,] 22 = .p025¢ 143 Kz-r o Vl I

Ko =1.291 Kar=10 Kp=,85 V=)0 I=1.0

Ge = Zg.oqz_\

[26.52] Ko = 2.(3\(2/%3)(2/"q

-z = 116" (midpoir L1)
LTABLE 'Z-H]’Exf’abuec cat C

— Kg= [,291
ZS: 90\3 X = 9,5- K%,«J/n: 'Sg
® [2.66.4] Toro CaT | —— far = 1O
ETABLe 'Z"L] Lamiege SteuT. A Caoss -seer —— K = . 8S
[77—\BL€ 2-3-] STRULCTURE CLASS 1L —® T = |,0
Wind 1L0A0 wo 'C¢E
[Z.Lp.ﬂ -2.G.7.) {2o' SS -——*’Gu =.‘Z§'§\

EZ‘("'C)"":' (EPA)5= CF[DF LA "'DzZ(A&EA\]

Wiso Die (£PA)s Fer
NormA L 24.952 595.%
(bo" 21, 707 519.%
90° 27.50% ) 532%.%
C,ﬁ_— = S:Llez" 4072 +3.L/ *—__’ CF = 2,72'
]___TABLE Z‘Laj Ninp Dir Noomar 6o”° 20°
De l.o .20 .85
‘ De .o ) )
[CALC. PAGcE lj —» SAL = 5,85 |

— ZAq - 5833




TIA-222-G 120" €S ToweEK

SEcTIoNy L |

[2.¢.9.01, lj(com.)
(/2) '
C= [TKeker] V —a = (L=
C=1lb.57 << 22 SveacreiTicAl Frowd

S Rp=.57 - )de + .8e*-.24e> —= L= .59

Carcorate Fa (f:roumgs)
[2‘("3'2] Fa —QEC’;“(EPAWA

[Z.(,,‘).(oj z% = 00256 Kz K=zt Ko V?-I
>(Z/04> /?z = 3"397/

[265.2] - 2.0!(?/25

[77%315 z-e-lj E xposuee Catr C / N
2= 110"/ Conteriine o

Zaq= Yoo K = 9.5 Upy, =.85 | appurtencace

— Yo = .29

‘;ZJ;&:-‘I] Toro CAT. / —_— Ker = 1.9
[’TABLE 2»1] % Pee - £0eATA 1.0 — Npoueienpies — Ko = 4 95
EﬂBLE 2~33 Sreucture ceass T — T = (.0

wWno LOAC A WE

Lz,(,n] - 2.6.7. 1 J20'Ss — > Im

(EPA)q = KAéCA An — woben (CP@,, uxwd as IC"?" valve

Wiaun Dia JEPA)A F A C]b.)
'\)02mA~¢_(O7 22.0%2 58%.0
Q bo® 22,0372 E%% .0
?0° 22,032 5%R. O
éCAAA = (/ Z)(féac;) *(EPA),\, = 2L.72

(?3(2"")20 = 320,06



TIA -222 -G 120" SS TowER

SEcTIoON [ |

‘ EZ-()»C?. Zj(éon‘*3

ETA\?,LE 2-83 Finn Ca — A= |2

3_ /?o
AsPrer R prio e (_2-,".‘1) = 704 > 25

.5
(= (T Kaw K2) VD = (2
C = 1932 <€ 32 sugeernmicAit Fran

Kp = (J—e) = 836 KA red wot exceed .G

> Ky = .0

Carcoate  Desion Wiwo Forre w) 1Ce

[2,(.;‘8] Tee thickaess €5, = Z.o < I K. <KZT>-3$

g = I 128" \
° O
[TAeLé 2"3] STever. ceasS JL — T = .0
wino LeAap w/ i¢e
(% N0 [
= = = ’D Mb‘ On“
- o
(%QFL+ 9n>-—> K;Zz ’]28
[Z,(p.(o-"‘lj Topo. CAT. | —]20'as — Uy = 1.O
Wimwo e Fer Fa Fo (1)
N oemn L 212.2 296.8 509
co® | 87, 1 290 .8 L8y
0° 193.4 29.% H90

EZ«O«""] For = ?z GH(EPA)S
[2 L. 9. (p] 22 = .00250 ULz Ker o VzI

‘ BALC PA&G Zj —» KE: = ].291 \l\cé = qgmpk
— Kzr=|.0

— Kn=.85S =5(pgﬂ
—» T=-10 t=




TIA -2272- G 120' €S TowER

SE¢cTION L |

@ [z2:9 JtD

[2.&.7] - 2.6.71 120'SS ——a-l(:,,,, =,gg;[
[z.c90T0 (PAk = Ce[ber2Ar + Do g AR
\Wind Die (EPA X For
Normar 43,874 212,72
Go° 38,098 137, 1
90° 39,992 ja3.d

WIS ! t \ =
Ag = fz.qu,(, +(‘—.—-—; +(2ﬁ%§f)]x2o —> A, = 75.008 {t

A= + Aa (L7l + 13.35%
Fiad e sol;dih/ re.bz - e = T - 75.00%
—P e = [ 233Y

Cr = 3de" -4 7e +3.4 — (- = 2.209

‘ [TABLE 2-0] Wivp Dir Noemar _Go*° 90°

Dr |0 .80 RS
De 1O O [,O
[CALC. PAae (.J — ZAr = .G

—® 2 A, = [3.35%2
Ro = .57 -.1de +.80e% .24 e® | For all icod condtmas
R



TIA -222-&G 120" 8% Toweer

SECcTIoN L L

Y
1128 ! 1128

‘ lce AccomuiATION 3 "75”—’;;

LECG I
= éH.w%'(z)xzo‘ = 13,363 4
2

Ap = 12.353 §¢* l

T L‘!’.C«Oé
Diac, Carm ]
2 0od\ N 15T 3004 "
AF"( ,z>><2(o.3=¢,,53‘1 fe* E’J n..-q
/1,128 X 2/3)"
2iz.
. 3.004\’ ( 128 5"
Ae f( vz) X 206" = 5132 §¢*
04"
[AF = 1716 fe (;/zs‘.,)
Z-O"’" 21'
FeeoLiNE L]
0bcoo000Q]
i
) o ’\.
’ 1.12%" 3436 1425
3.616" [
[thn. Z—IZ] Ca = 1.5 for closree 1ce cowormem

Caly = (I 5)(3{0 wb) zo'

—» C4Ay = 91.54



TIA-222-G [20' 8§ ToweER 7

Section L |
[2.¢a2] Fa=yg. G (EPA)A
[26.9.6] ¢ = 00250 Ka Uer Ko V" T
[z.c,.s', 2] Kea =20 (-;/Zs@/@ Lgé =(.258

ETABLE 2-14] E xposure CAT C
z=llo ’(cmcfl:,‘e of
ZS = 900 < =9 g Kapm =85 appos tencnca

Ez.b.blqj Toeo. CAT. | —® VYar = (,0O
[TAGLG Z-Z] ¥ Pe -Erntn Lo - Apporrevansces —w» Kpn = .95

[TABLE 2"'3] STRucTwee CtAss T —w» T = (,0
wine toan w/ e

[_’z.u,v] - 2.6.77.) | 20' $S -——»M

(EPA)A - ZA é Ca Arn - whaa lavoge valoe EPAy

Conser\m%m!? ased

’<A = ’ - e I - .%3"' = k™ KA not to Q)(CQ?J .(0

— V-A = .(p
]:CALL- Pacqe G’] — éCAAA = 9/54
—»\epa), = 54924 f* |
Wise die | _(EPA)A Fa (D
Nofma L 54d.924 Z29¢ , 8
Go° 54,924 29 . ¥

fo° 54,924 29¢. 38

e i S e e



TiA-222 -G

120" 65 TOWER

SECTION T\

f 2. tav.’_!

W= 371066

——

TAPER = (; 0,916 — 3,1—!;(,(,3 -

! 5'/5647’70»3

5

—_— —

LEG
2" Sotin Rouvno

— -

Lb)A(:y = 5.3591

— p——

- LO;A@\ = 55@3l
DiA&

L x| e X 3

20 — - = = lpae = 5776
- - = - Llope = 5.99¢
- - - - — = lopag = @223
L 491606 J
| 75‘\ Ao = [(B.Luoélr %} ;(Ll.9llpc+ = X 20"
A(—, = BG,67 -pf.z
ComponenT Lenath WinTH Ae (@e!) Ae (,«Ctz)
LEG H4o,02' L1667’ ] b.073]
DIAG 57.334" /25" \ 7'2301
CALCULAT'E SoLidTY Ratio
Ae + Ae 723+ b.6T3
e = o - o, 67
—®» e = ,JbOo




TIA-222-G 20! 35S TOWER

SecTion T |

C ALevtATE  DESIeEn Wino Load [},(p,q] Fo = Fer +Fa + F,

Wind Dir Fer FA Fuw (“0)
Nor maL 690. 6 5¢3.% 1254
(pO° L0000 563.8 1l G6d
?0° ©22.% 563. % )1 %1
CALcutATe 92, Gu For T
kS - K= Kar Kp "4 I N g =
Steuree No lce | 90 I, 2% ). .35 /00 /.0 26.939
w/ice qo° 1.23¢ -0 85 Hs l.o 5,455
Feebumwe No 1€ Go' /238 1.O .25 JoO ) 30. 10%
LW/ 1< ?o' ], 238 1.0 ,95 Hg /. O [ G.o97 s

BW‘L)

K. = 7201 <z-/25 e e 9= = , 00256 Uz Kar Ko VLI

24 = o0’ [2.0,.9.@,]
EABLE X = 9.5
2-4 Kzain = -85
{2.6.7] -~ 2.6, 7.1~ [205S - — |Gy - .85'7

Cavcoate For [2.0.9.1] Fer = 2,_.674(5,0/4);
EZ»(D-?.’.\] (EPA\s = CF [Dr: A + De 2(!\(1233]

Wive Dir (EPA\_s Fer
Nor mAL 20. o 30.
Lo’ 26.20 oo, 0
9e° 27.20 w22 8
QF: 3."‘,21"4,76 +3'q — CF: 2:73‘3’
[T;\BLE 2"(0] Wind DiR__ Necmac  (o° 9° ~
be [.o 8o .35 ZAe = 7.23

Dn |.o /.0 )0 <Ae * C.673>



TIA-222-G 20’ $5 TOWwWER

SegeTiony T\

{2.0.%\](@0,«)
('/2)
C= [I K= K;-r] Vv D — D = Z-,?:;‘_)‘
C = 1%.54 <« 372 Svber tica\ Flow

Re= .57 —de + .5Ge* —.242> 5 Prn = .569

CaLcotATE  Fa

[2.¢.a.2] Fr = 92 Gu(EPA)a

ECALC, PAGE 9:] —> {3& = 30.108
— |Gy - o5 |

(EPA)y = Ka $CnAn

Wino Dir (EPAY A Fa (1)

Noe ma L 22.032 5632.8

o’ 22.022 E6,3.%

90 ° 27 032 563.98

Ka=l-e — Ka = .G
KA M(’A no"'
, 84 exceed , (o
[TABLE 2—8] Fino Ca . 120"
Aspect PAtio ¢ 0O = Zeoy = 706 T 25

.5 2 o .
C = (T ke Ker) VD — D = (%)
C=1%.92 < 22 Sovberitce) Flow

—® Ca=12

A, = (9 (éf'fqu)‘(Z )
A= (1) 7 —» A,y = 20.6




TA-222-G 120' SS Towce.

Scetion T

CaLecorate DeEsion Wian Foweee wW/ e

.35
[Z‘U»%J T ce THICENESS tia =204 T Kia (Ka-r)

tia = | 106"
SN t’/ = , 5 “
[TAgre 2-3] Strocroee ceass I —_— T = .o
WInD  Load Wi
= , 10
Wiz = (-g‘; Z =90 Md-poit sechon —v Kz = /)06
[Z26.e.d] Toro. CAT. | - 120" 55 —> Kar = |.O
wines Die Fer Fa Fo (b
Nocwmac 23%.9 2843 5232
bO*® 20%.9 284.2 493
9 0° 21 6.4 284.3 50|
[Z.(D.QJ] Fer = 9eGulEPA)s
[CALC.PAQE ‘?J ~——-—>'gg = £, 455 N
—-——’"lGu = ,85 (
[2ea.1.t] (EPAde = C.|br £Ar + Da4(AeRa))]
Wind  Die (EPA)s For
Noemar 51,653 238.9
Lto°® 46.09 20%.9
90° 46 . 7 216, 4
Lz
_ Ar o Ar /4.338 + id,05)
e = A = 90, 35

' [CALC. PAGE Ia —® 2o = .4



TIA-222-6G 20" SS TOWER |2

S EeceTIoW T !

‘ e AccomuiAaTion

o Vi
I
(L/.zuz ) , :
Arz = e x 40,03
Ac = 14.051 hz&

g,z212"
PUE——

DA G
ST 3
975\ ['106"3>
‘ A =(537) x 57,334 / (
2.
A, = 14,333 f& ] I .
(,JOBX?
Z,DL/“ zn
FeepLing l ||

Cahy=(19)(E25) 20 P !d O d b ONOCHNON®
) Cohn = 9143 #e‘(

24.36 " L
) tou 1106 "

3.572"

‘ [Fl(:v- 2"’2] CA = 1.5 'ﬁor c_\05+¢( ice condition




TiIA-222 - G

(2oea 11 Jleont)

120"

SS Tower

Section T |

Cr = 3de® - 4d7e +3.4

"—'—b Cp = 2425‘?

[TABLE" 2-63-] Winp

DIR No R mMA L (o” 90°
= | O . 80 85
/.0 (o) IO

be

lzevaz]  Fa
[Chwc. PaGE 9]

il

9z G (EPA)A

[£PA)a = Ka$Cahlau

/'13//‘/: - %o KG\ rot to exCeéd ,e

—_— sz.(DoS

*—"]‘Zé

-—
—-—

(p,o‘w_l

— !C—m

, 85 l

— ZC4A = 9143 f¢

Y\A = | — e
— K, =
[C.AL&» PAC—JE /2]
W ind DIR (EPA)A A
Normar 54,858 2%4.3
Go® 54. %58 284,32
90 54,856 284,7%

e

3

? [ror ol icedk Ca/\d[ﬁbns)

2
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SS Towerk

SEcTioN T 72

}u,awa'f
( ;

- - — R LI):AL« = (p,’-/:;s"
-
LE &G
\ 2" S.R,
—_ — — — Ly = ¢ 693
—_— — — Lpiag = 0. 936"
DIAG
L 1% x 1 x 3,
- — ~Lowmen = 7,153"
- - — LD!AL-\ = 7.'—/3‘-/‘
L b Hlb6' _(
L g 2
] .79" _ (4/. 966 + ‘7'_':' + 6 4166 + 72—5_53] x 20"
Ag = 2 |
—® A, = |17.502f+F
C omMPoNE BT Lepamy Wi oTh A (Ff‘) Az (fé z)
LE G Ho.03 ,2082 8,340
DIA&G % 40 128 % . G760
CALcvnaTeE Soviovry Bamo
A + Ae €76 + 8.34
e = A 17,502
—_— o =, (45



TIA-222 -G 120" SS ToweEr

SEcCTIen T2

‘ CALcueaTe DESian Wing Load [z\(a, 9} Fw = Fer + Fa + Fa
V\)]ND b!fl F:gr- FA Fw ("o'}
Norma L %10, 8 534, 7 |3H G
bo® 70%.0 534.7 1243
9o0° 7343 534, 7 [ 2 19

C ALcvlATE Pz Gu Pore T2

z * Ky Ker Ks v I ™%,
STEULT‘U!ZE’ Ne 1c& 70" L1774 /O ' 85 (OO 1.O 25,540
w/ies | To! I 174 /.o .85 45 )0 | 5473
Feeorine No e | 10! }. 174 [ O 95 /OO0 /.0 | 28.552
w/ 1L e 20’ /174 (O .95 23 /0 | 5.782
(Z/oa
=z
KVa= 2.0t ( /23\ e N 23 = ,00256 kz Kz Ko VZI_-
- 990 [z.c,.q.(,]
77‘31.5
Kgnuf
[Z.Lp,'?:‘-z,co.?.l - 120" ss! —_— }G—m =, 85

Carcuiate Fsr EZ-C»»‘L .] Fer = g2 Gu(EPA)<
[2.0.91.1](EPA)s = Ce [DrsAr + Dn % AaRe]

Wid  Die (ePA) s Fsr
N ormaL 37.340 210. 8
lp O° 32, os 708, O
90° 33.815 734. 3
CF = 3\“’62"‘447& +3.L/ _——b CF - 2.790

ETABLE 2-(;] WIND D Nogwmat o’ 90°
De ) . 8O .85  SAEr = 85.076

‘ De Ne [0 LO $A,=- 2324




TIA-222- G 120" SS Tows¥ l(o

SeEcTioNn T2

EZJD»Q.W‘_] (Cani,\
(1/2)
C=|Thelker] VD  —= b= (3)
C = 22,57 < 32 Soberitieel Flow

Re= .57—.de +.8.e% — . 2de® — P, = ,507

CALculATEe Fa

Ez.cp.q.z] Fa = 9= C—:H(E'PA7A

Crce. Prce 15] S
— Gy = .85 {

(EPA)s = Ka % CaAs

Winoe Die (EPA) A _ Fa (15D
NormMAL 22.0322 53%,7
o* 22. 022 534,77
9o0° 272,032 534.7
KA = I_ - KA not emeA ‘(_p
, 855

—_—— I<A‘ _ ‘c
trABLE Z’g] Finn CA
2 [}
Aseecr Ratio o '(7‘:; <|2_ZL,> = 706 >25
(= EL- Kz Kz'r] VD —_— B:(Z—i—%i
C=12.d2 £ 372 Sibertel Flow
— C4 =12

Aa = 9 (B8)(20)! —— A, = 30.C



TIA-222-6G /720! S§S5 TowEr

SE¢TION T 2

. LALcocaTe Desion Wino Foree w/;¢‘;
[z.(,.g_] lce THicKNESS Cia =20t I Kz <K1T5.3;
),1‘:,‘,zc = l.o78 " [
— ;= ,5"
[TABL!: 2- ?:] STRucTure CehAss L ——m I = 1.0

Winp LoAd w/ 1c€
. = \-10 .
Kiz = (.:5-? Z2 =70 M'd’(’o-'d of secrv —pp~ [{iz = 1,078

EZG'(».LJ] ToPo. CAT. | - /120' &S —% Kazyr= 1.0

|[z6.a] Fo = Far + Fa + Fo

Wino Die Fer Fa Fm(lb,ﬁ
Nor mA L 27400 2692 543
. bo® 23%. 5 269,2 508
90° 247, 4 269,2 517

Z2.6.9.1 For = 92 Gu(EPA)s
?

[CAL(,. PAGE 16'] —> Gz = 5.773
— LGH = .85
[2.6.9.0.17] (EPAYs = Cr [ DreA + Da 8ARD)]
Winp Dig (EPA)s Fer (;\C_L'\}
NormAr ¢2.340 2774 )
(e0°® 5d,227 238.5
90° 5. 263 Z24d7.4
Ag = }:(4/,9/:,0 + ZE +) LB 4 dil + B+ ()T ] x2o'
PA

[0 Q% + |5.512

. Ae +Ac +AQ .
&A"C PAGE 'zj €= = T 121 0%z

/7




TIA - 222- G [ 20’

<SecTIioON T 2

SS TowrrR

ce AccomucATion

LE &

4,650
A = 7=

>’>< L/o.o's'

]A,ze 15,5172 Fe“‘

Diac

937\

A = (2;7?‘
(AF = /6,956 $¢? ‘

X 69, 4o

).o78"

2.0d" 2"
[ [
__Feeb LinE ld d b
510/ O O ONONONG
Cahq 7(1,5X3i7"i‘>(20)
\CAAA = 9/,29 «Ceq —— 3d.30 " }
| 265161 |

[F:L—., 2"’2] CA = /.5 ‘por closter ice cond Hon



TIA ~-222- G 120'SS Towce 19

SEeTION T2
[2-(9-9.,, '](Can*".‘\
Cr = 24e® -4, 7e + 3.4 —» Cp = 2,385

[‘T’ABLE 2~¢a WiNnD Dir NormaA L (e0® 90°

Dr O .80 85
De I, 0 ) o)
Re= .57 -.14e +,8e™ —.2de* [:rp, all jeed wa.ms]
—® Ry = . 590
[g‘c,.?,z] Fa = Q& G (EPA) 5
[CALC. PAcE vbj —® | 9. = 5, 782)
—> | Gy = &S /
(EPA)A = K, 2C4A,
Kp = l—e 1-.268 sy net +o exceed .G
, 732

—_— g = .6

[(’,Au. PAcE I’z?] — S A = 97,29
_Wino Die ( £PAA £ (L)
NormAL 5e,1¢ 269, 2
Go® 54,7y 269, 2
90° | 54,774 269.2




TIA- 222 -G

lzo' SS ToweR

Sceriony 1.3

[ 7,966 J

!

— Lopng = ¥®.585

DIA &
C 1 %% 1 Fax e

S. 93"

|

- L DIA G

— Ly = 3205

N

Aé’ :E’(gl_ﬁ//é(p + %m-.‘f 7.9 + %)] 7o'

— A, = 148,332 fe ™

Component L ENGTH WinTH Ae (F¢ ’) Ae (¥£2>
LE & tjo.02 .25 ) 0,008 ]
DIAG £9.932 145% J10.196 |

CALCOLATE Sovioiry BATIO

AP+AR.
A

e =

]

]9.196 + 10.00€
j4¢. 332

—® 2 = )36

Z0



TIA-222 -G |]20' SS Towece 2.1

SEcTion T 3

CALcuLate Desian Wino LoAd [g.c‘,,q] Fuw = Fer + Fa + Fgq

Wipd DIk Fer Fa Fw (v .\
Nocma L. 406 .3 Hag,2 465
Lo® 189, ¢ H9g.3 122%
9o0° 2ig.% 49,3 /317
CArcuLaTe ?;)Gu For T3
_Z *Kp Kear Ko Vv I * 9=
STrUcTORE Mo €| 5o .04 ], o .85 loo .0 23,205
wlice | 506 [.094 l.o 86 ds .0 4, 821
FeceouneE Moce | 50' 1,094 1. O .95 Joo 1.0 26,606
w/ice |50’ |.094 1.0 .95 HS )0 5,38%
(2720 .
* Ke = 2.0 (Z/z‘a\) * ok cza =, 00256 Kz Kz Ky V* T
&q = o0’ [Z.Lp.q, b]
TABLE ) . a5
Z’H KEM;M: .gg
126.7] - 2.6.7.1 - 120" s% — |G = .\25(

CArcviATE  For [z.o.a.\] Fer = 92 Gu(EPA)s
Lz.c,.q.\.\] (erPAYs = CFEBFZAF+D,zéf’AzRR‘J

Winpg Dir (E'PA\s For (15D
NoRMAL 44,790 906 , 3
Lo° 39 03l 784, %
90° do. 471 | ¢ ¥. %
Cr = 3.de® -4 7e +3.4 —» (= 2Z2.824

[TABLE 2'(:) _Winn Dir NormAL o’ 9%°
De .o .80, 85 SAr = 10,196

De l.o .o l.o EAp = |0, 00%




TIA-222 -G 120’ SS Towee

SEcTion T3

(26917 (cont)
/2> _3)'

. = [I Ka Kz.-r] v D — D = =
C= 26.15 &£ 372 Suberiticel Flows

Re=.57-,1Me +.80e*-.2de® —» R, = ,560C

Carcvente Fa
[2.0.9.2] Fa = g5 Gu (EPA)4

[cm. PAnE 2 EI

— q; = 26 .606

— G, g5
(EPA)s = Kap £Cahn
Wino Dz (EPA) A Fa (“95
Normar 22,022 49g, =
Lo’ Z2.032 “49¢, 2
?0° 2z.022 H9%,3
KA = ,~ e = ISGL/ KA V\,D"" eXCcCrJ /(D
—™ KA = .06
[TABLE 2—8] Five Ca L izo
Aseccr Ratio ¢ 15 (z_iJ)\ = T06L 7 25
Iz

.5
C= [T vevar] vb  — p-(z2)
C-‘: ’717? < 32 Su\ggr}h'ca\ r(ow

— C4=/,'Z.

Ar = (9) (&89 20" % Ay - 306



TIA-222-G

120" SS Towewrk

SECTION 1.3

‘ CALeULATE Desion Winn Force W/ lee
[Z,(p,?'] Tce THickwess tiz = 2.0o+: I Kia (K”)'gg
tia = lod2 h
— ¢, = 5"
YTABLE Z-%] STructore CcrAss 1T —® T = ). 0

WiIND  LoAR bJ/ =3

A0
. .
Kia = (55)

Z = 50 ip-pomr OF SE<Tion) —P K?a = l.o42

[z.cp.(,.u__) Toro., CcAT. | - I20' gs — Kaer =1.D

l26.9] Fo= Feo + Fa +Fe

Wines Dir Fer Fa Foo (1)
NormaL 7%7.5 2560, 4 5%¢%
. CYoN 250, 2 Z2%50.4 501
906° 25%9.5 2 50. 4 50
[2.(9.9. )] Fer = ?g GH (EPA35
[CALC- Pane Zq — 'Qz = 4,.82] ‘
—b ‘Gu = , 85 l
[Z\b'q' I '] (EPAUS = CF]:DFE’A: + De 2(Arz Qtﬂ]
WinD DR [ (EPA\s [ Fer (IE;)
NorMAL 70,1710 287. S
bo® !, OHY 250.,2
90° 6> 329 259. 5
Ae :E@.#Iuﬂt%%z L2+ 79066 + = +H(2D "?‘-%Zﬂ x 2o
2

’ [CALC. PAGE 24:] e = 2

— AL = I51.005 £t7
e +Aa 18293 + /.90

Ac I151. 905

—e

]

. 232

23
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Seetionp T D

|
|
\
‘ 1CE AccuomuorLATion
|
\

L E &
Ag = (508'—1) ¥ to 03

LAR = 16,90 h‘l

e 5.0%4"
o
w A
DIA & (oext) \
A = (220) % 6922 I .
A- = 18.293 (L7 L ‘
\ /l.o-(Zx{'-\" |
2.04" 2"
| |
FEEDLINE O bi o d ‘O O
| O O O
Caly = //-5, B%LLO" 2o’ l
\CAAA' 9111 fe* 24,36 "
louz™ logz "
| 36, 444" ,

[F;@ Z"Z] C—A = 1.5 for cluster lce Condihan




TIA -222-G 120' SS ToweRr

SecTion T3

[Z-(e.'?, !, l] (Coy\-hj

Ce=34de™ -4 7 +32.4 —® L = 2.493
[TABLE 2—(9 Winbd Die NoRmA L bo® F0°
DF /-O 180 :85
Da 1.0 /.0 1.0

Pa= .57 -1de +.Bbe™ -,2de° i:F’ar all iced wr\o\«'h'ov\sj

> R, = ,58]

CAarcorave Fa

[z.(,,q,z] Fa = zz.C:m (EPA) A

[CALC. PAGE 2\_7 — ,gg = 5‘,38;&
M—V[C?” = ,85 l

(EPA)A, = KA£CAAA

KA = "e. l-,232 KA no+ 'f“oe)(cecol . o
y T8

— b kg’.c’

[CALL. Pace Z‘-D —fC. Ay = 9011
WinD D (zpA), B (D
Nogma L 54,67 256.4
o® 54, 67 250.4
90° 54, 7 250.4

25
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SeceTioN T4

LECG
3" SR,

e (R [ L-D)A(:, = ’O‘IG,S,

— —— —— —_— LDIA('? = ,0497 '

L 9.416¢ " N

Ag = [67‘4”’(’ s TR e "=/ Xzo'
Z

— A(a = /78, 749

ComponenT LENGTH WintH Ae (fe ") Ag (1('{ z)

LEG H0.03 . 2708 !lo.St—lol
DIAG Jo.00 16677 I"f"?"“’l

CALcnATE Souinity KATo

Ar 4+ Aa  _ 13346 t)o.8
c = Aea 17%. 749




TIA-222-G 120" 85 TOWER 27

SEetTion T4

CarcoateE DecieaN Wiwo Loao [Z.cp.ﬂ Fw = Fer + F'A + 'F(a

Wins Die Fer Fa Fuw (o)
NoRmaL 1000.3 Hy7. 2 |48
o’ 3,2 44477, 2 1310
90° 897. 5 4477, 2 | 345
Chcoate 9., LHu Foe T4
‘ z *Kz _ Kar Ko % I ** 2=
STROTORE No g | 3o V332 o .85 |o0 [0 2 1. 36%
w/ce | 30! . 982 1O 85  d5 Lo 4,327
Feep Limne Mo ke | 30! . 982 IO Q5 Joo (0 | 23.882
W/ Ite 20! , 982 |, O 45 45 |0 4,336 |

(2/e%)
X Ka = Zol (z/ng ¥ X 9e = 00256 Kz Ker Ko VL
Zq = Jo0' Z2.6.9. 6
["ABLE] o<3= 9.5 [ ]
2-4 M?Mm)"‘ 1 85

[207] - 2671 - 120" s —

—

Gu =.85

CArcveAare For [2~b-9-‘-_l Fer = Ga Gq(EPABS
[Z.O,Q,I.l] (EPA)S = C¢ [Dr_-iAF + De f(ARRQ]

Wines Dz 1l (EPAYs | Fer ().)
NoMmAaL 55,074 jovo , >
(D°° 47.52% 8632, A
90° 49. 41 5 ¥97. 5
Cr = 3. 4de*-d,Te +3.4 — (. = 2.827
YT'ABLE 2—(:] Wind_ Die Nowm AL {0° 9%°
De 1.0 ., 80 'Sy

Dr [.O [0 )




TIA-2722-Ca ]20' S8 Towee Z%

scetTion ) 4

[:20(9"1, '] (C&v\*.\
e '
C=[szKzr]/VD — D$<}"f"z.2,)

C=26.%d <€ 32 Suvberitical Flow

Re = .57-.1de +.%8Ge* -.24e® —= R, =,5060

_CALCuLATE F-A
[2.60.9.2] F = g=Gul(EPa)a

I:CALC. PAGE 27:’ — ?Z = 23,882

—® 1G4 = 85

(EPA»A = K, Z2CaAAA

Wino Die (E£PA) A Fa (o)
Norwma 22,032 H4d 7,2
(c0° 22.032 447, 2
90° 22.0372 Q7.2
KA = /- = | =135 ILA not o exceed ,G
. 8.5

—_— o= .0

[TABLE Z-%J Fino Cy
— 120"
A$Pec+ Rare & ey 7_,04)' = Tok >~ 2.5
' S

aa——

.5 '
C=[Tkekar] VD  —— p=(&EF
C= 16,85 < 32 Subcm“h‘d&‘ Flow

— CA:' ItZ

A= (D(EE) 20 e A, = 30,0
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_SecTion T4
‘ CaLcoATE DeEsien Wino Force w/ 1ce
EZ.(».%J Tce THickNESS iz = 20¢t; L Kia(Kz-r\.gs
Eiz = .99 " \
— ¢, =.5"
LTABLE 2—3] Steuctiee Crass IT —= T = 1.0

WIiND LOAD W/ iE

Z \ .0
K;E = (g:g} 2 = 30" Mio-Pomt oF SECTIoN — K;Z = .99/

[2.6.6.4] Toro. car, | -120'ss > ler = |.O

[Z.(p.9] Fo = Feor + Fa + Fe

W e DR Fer Fa Fo (”9 ->
NormA 201.0 17%.6 420
. o*® 254.7 173.6 3%
9 o° 270.0 17%. 6 H419

EZ‘Q»CI, |] Fsr = 9z C‘:H(Eprs

[CALC. Pace 27] —_— Q?:' = 4,327
_— l Gy = .85
[Z,(p,“).l, }] (EPA)S = Cp [Dr A + De é(’AmRzﬂ
WinD Die (EPA)s Fer (o)
NoRMA L <1.8419 201.0
bo*° T0.607 259.7
73.418 270, 0

Qo
A = [(’7.9!% s BT )3

Ae + Ar 22,157 +17.453

. [CALC. PAce 3D] e = Ae = 1$2.052




TWA -222 -G |20' S TOWER 30

SceTion T4

‘ |cE ACCUMULATION

LE &4
Ag = —S-Tz—zzl‘)' X tp,03"

\Aa = 17,453 {¢*

«%)"
N ]

‘ (5 32‘) x g.06' T
o

lA,: = 22.157 Hj ' \__l_

\ (991x®)" |

2,321"

a1

) @@@C)J@BO@O@

[
[TABLE 2-8] Acpect Boto = 5 =fz' ol _H2).29/)!
12

358 > 25

CA AA = 72.3Q(9

‘ For AL 1cED comnomons USE SuBCRITAL FLowd

—v (4 =12

\
1
|

L



TIA - 222 ~Ca /20' 55 ToweR 3)
SEcTION T 4

(2.9 007 leons )

Ce = 3. de®™ -4 7e +3.4 — O = 7.537

[TABLE z-(,,] WIND  DIR

NorMAL (0° 90°
DF 1. O .80 185
DR "o ,\o l~0

Ra = .57 —.Me +,30e% - .2de® [For alliced conditions]

—# R, = .579
Cacoente  Fa

[Z2.6.a.2] Fy= 9:Gu (EPA)A

[CAce. Pace 2]

— zg = LI.%?D(.D

{EPA)A = Ka 2 CaAa

Ky = l-e =1-.21%

Ka not to exceed .G
7872

5 KA’t(D

[CALC. PAGE 30] — FCi A, = 72,396

Wind DI (£pa) A Fa (5D

N ormMAL 43 437 17%.
co*® 43, 437 )78,
90° 43, 437 7% 6




TIA-222-G 120' €& ToweR 32

_SE¢TIipN TS5

9, 416t

51 N - T T = —Lleina = 13996

LEG
2 SR,

Diag
L 25" x2'%" x fu"

— —  — Lpae = 14530

Moeiz,

TR ™

L . 10,9160" J

VA

— A, = 209.165 £

Conporent LeENngTd  Wiorw Ae (17 Ae (£¢ 1)
LEC do.03' L2917 '/I. G777 }
DiAG 57.05'  ,20%% 1. 8%4 !

Horiz . Zo. 33" 145% 2. 964

l 14, 8'42!

CALCOATE SouoiTyY RAT?O‘

Ar + Ap H.gde + N, 672
e = Ao 209. 165

—® o= ,/27
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SE¢TionN T 5

Carcoare Desian Wiwo toad  (2.6.9] Fo = Fer +Fa + Fo
Wind DR _Far Fa Fuw (1o
NoRma L 9% 4.1 3871 1351
lo” 30,7 3£7.1 121%
90° eoH. 0 287, 1251

CALCOLATE Q2  (Gu _Foe TS

= *)<!‘ i ar Ky V I ’:‘-*?2 t
STRYTURE No ILE jo! , 25 1O 85 oo [0 13, 496
W/l e 10! 1 85 1O , 85 45 .o 2. TS
Fecoumwe no e |10 85 O .95 oo .o | zo.672
Ww/ice |10’ 85 o g5 us o0 l_4.156
/o)

X Kz = 2-0‘(1&/23\(&

TABLE 2y = 0] [jz.cp,q,cp]
2_1_, ) = q@

* Fz = 00256 Ke Ker KoV* T

¢ s
<EM:M T . 85

[Z\(p“l] - 2.L.7.1 - 120'%SS —— fC;,‘. = .35

CArcoLATE  Feor (:Z.(,,.cr.\] For = 0= GQ(EPA)s
[z.c,.q. I, u] (een)e = C- [b,: £A. + Da $(Aa R/aﬂ

Wind DIR (EPA)S For (1b.)

NormAr b)), 325 Qb \

Lo° 52.8328 g30.7

90 * _54.‘?5‘? 8 b4, O

CF = 3-“’ ez - ""-72_ +3L’ ——fi- C_[:' = 2.,.85%

]:TABLE Z"(.o] Wind Dir Neoemar Lo?® 90°
De o) , 0 .85
Dr I, O ) 1.0
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SCeTion 15

"\Z- L, 9. \](Covx'r)
(112)

C‘[’KKEK;T] VD — B’(ET':::X

Al

C = 26.99 < 32 Subepitee!l Flow

Re = .57 —.1de +,%e* -,2de® —% Ry =, 5606

CALCULATE  Fa

[(2¢.92]  Fu= ¢z GulErada

\:CALC. Panxe 33] —p \@z =70.672

(£PA)a = Ka 2 CaAg

Wine Dy (EPA) a Fa (10D
Nor maL 22.032 387,
(co0° 22.032 27 .1
90° 22.032 287. 1|
Ko = l-e = 1-,127 Ka not +o exceed | G
, 872

— s = .6

[TABL.E—' Z-{{ Finoe Ca

= 4
ASP€L+ Eod’fo PR (L‘ = 06 > 25
!
'S 2.04)'
C= [IK; Kzf] v D —A—Dbf:("r{
C = 1567 <32 Sobertical Flow
— CA = 1,2

Aa = (‘73(27%{)(20) —» Ap= 20.6
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SEcTioN TS5

‘ _CALcoATE Desim Wino Force w/ IcE
[2.(/:.8] Tce THiceness tiz =2.0¢; T Kia (l(zv'yss
) tiz =,887"I
—® ¢+ =.5"
[TAGLE z- 3] STRuctLRE CLAsS T — T = |0

WIND LOAD W/ i¢eE

1o
K\.E = (§> & = lo' M7<J~Po§n+ of Secthom —W Kia =, 8%7

|Z6.b.4] Toeo. cAr. | —12o'ss —> Kar = Lo
[Ze Co.oi‘] P-V_) = 'F's'r + FA + F—C,
Wins D For __Fa Fuw (1)
NoewmarL 277.9 146, L H2o
‘ (c0° 235, 2 146 6 382
90° 244, b [46. G 29
EZ,(g,‘?.fj Fer = 9= éu(EPA)g
[CAz,c. PAGE 33] — - ) Q z = 37745
..n_.___».t Con = %5
[z-ea ] (Eea)s =C,=[DF £A¢ + D é(AaEgﬂ
Winp DI \ (£rPA) < Fer (%)
NorwmaL 85.730 2772.9%
(o° 7%2.893 235,72
90° | _16.%52 244, 6
= [(9 di6e + B +(2) B+ 10, q1ee + 22 *(25'81?ij0'
2

—® A, = 212,127 f¢*
Ar+ Ae 22,479 + 17.597F

‘ ECALC. PaGcE 3(.] e = Ay ° 21z. 122




TIA-222 -G

120' €S ToweR

36

SeeTioNn T 85

1CE Accomulanon .337“%5“ %"
LEG
Ap = (é—l?y X 4o.03'
%
[Ao_ = )7.593% c(:*\ ’
5.27:"
(. 587« D"
DIAG N TS T
z‘s|7 3‘ "
A. - (\3 bn) X 575" l Igz
A = (7. 510 ft* bt )
Hoelz. m NG I
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