






























Digitally signed by G. 
Lance Cooke
Date: 2024.01.12 
19:13:15+05'30'











































































































































































































φ

φ



φ

φ



φ

φ

φ

φ

φ

φ



φ

φ

φ

φ



φ

φ

φ

φ

φ

φ

φ

φ



φ

φ

φ

φ



φ

φ

φ

φ

φ φ φ φ φ



φ φ φ φ φ



φ φ φ φ φ













H

Site BU:

Work Order:
Pole Geometry Copyright © 2019 Crown Castle

1
2
3
4

Reinforcement Configuration

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 In ro
1 E2 E2 E2 E2 ###
2 E2 E2 E2 E2 ###
3 E2 E2 E2 E2 ###
4 E2 E2 E2 E2 ###
5 E2 E2 E2 ###
6 E4 E4 E4 E4 ###
7 E4 E4 E4 E4 ###
8 E4 E4 E4 E4 ###
9 E4 E4 E4 E4 ###

10 E4 E4 E4 E4 ###
11 E7 E7 ###
12 E7 ###
13 E8 E8 ###
14 E8 E8 ###
15 E8 E8 ###
16 E8 E8 E8 E8 ###
17 E7 ###
18 E8 E8 ###
19 E8 E8 ###
20 c c c c ###
21 E8 E8 E8 E8 ###
22

Reinforcement Details

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

Connection Details for Custom Reinforcements

- - - 196.75 0.313 -
Bottom - - - - 80 CJP Groove 11.5 0.625 45 0.3125 - - -TS 1.25"x6.5" Top - - - - 80 None -

- - - 44.5 0.375 -
Bottom - - - - 80 CJP Groove 13 0.625 45 0.375 - - -TS 1.25"x7" Top - - - - 80 None -

- - - - - -
Bottom 6 N 3 3 - - - - - - - - -FP 3.125"x1.25" Top 6 N 3 3 - - -

- - - - - -
Bottom 6 N 3 3 - - - - - - - - -

CCI-SFP-045100 
(Mod)

Top 7 N 3 1 - - -

- - - - - -
Bottom 8 N 3 3 - - - - - - - - -CCI-CFP-060100 Top 8 N 3 3 - - -

- - - - - -
Bottom 6 N 3 3 - - - - - - - - -CCI-CFP-045100 Top 6 N 3 3 - - -

- - - - - -
Bottom - - - - 70 None - - - - 36 0.375 -

FP 6"x1.25" 
(Bottom Welded)

Top 10 N 3 3 - - -

- - - -
- - - - - - - -

Vertical 
Fillet Size 

(in)

-
-

Rev H 
Connection 

Capacity (kip)

-
--

Horiz. Groove 
Depth 

(in)

-
-

Horiz. Groove 
Angle 
(deg)

-
- - -

Bottom 10 N 3 3 -
- - - -

Horiz. 
Fillet Size 

(in)

Vertical Weld 
Length (in)

- -

FP 6"x1.25" Top 10 N 3 3 -

8 N 3 3 -
-

-

# Bolts N or X
Bolt 

Spacing
(in)

Edge Dist
(in)

Weld 
Grade
(ksi)

Transverse 
(Horiz.) Weld 

Type

8 N 3 3 -
-

Reinforcement End

Top
BottomFP 5"x1.25"

Horiz. Weld 
Length 

(in)

1.1875
5 1.25 6.25 0.625 AJAX - M20 x 2.5 24 AJAX - M20 x 2.5 18.000 4.688 1.1875
5 1.25 6.25 0.625 AJAX - M20 x 2.5 24 AJAX - M20 x 2.5 18.000 4.688
5 1.25 6.25 0.625 AJAX - M20 x 2.5 24 AJAX - M20 x 2.5 18.000 4.688
6 1.25 7.5 0.625 AJAX - M20 x 2.5 30 AJAX - M20 x 2.5

B (in)

6

H (in)

1.25

Gross 
Area 
(in2)
7.5

Pole Face to 
Centroid (in)

0.625

Bottom Termination 
Type

Welded

Net Area 
(in2)

18.000 5.938

plate
plate

plate

plate
plate

4
4

2

4
4
4
4
3

85.9167

28.25
45.4167
73.4167
85.9167
113.833

41.75
82.833
30.333

73.416764.25

0
30.333
47.375

73.4167
87.833

3.5
41.75
19.25

plate TS 1.25"x7" 4
0 14.5 plate TS 1.25"x6.5" 4

12.75 32.25 plate CCI-SFP-065125 2
32.25 68.0833 plate CCI-SFP-050125 2

28.25 32.75 plate 2
113.5 120.5 plate CCI-SFP-040125 1

CCI-SFP-065125

32.75 65.5833 plate

112 136.75 plate CCI-AFP-040125

n/a1.25 5.75 7.1875 2.875 Welded n/a Welded 0.750 7.188 0.0000

3.438 1.1875
n/a1.25 6.5 8.125 3.25 Welded n/a Welded 0.500 8.125 0.0000

24.0004 1.25 5 0.625 PC 8.8 - M20 (100) 24 PC 8.8 - M20 (100) 27.000
3.438 1.1875

18.0003.125 1.25 3.90625 0.625 NexGen2 - M20 18 NexGen2 - M20 27.000 2.344 1.1875
24.0004 1.25 5 0.625 PC 8.8 - M20 (100) 24 PC 8.8 - M20 (100) 27.000

4.688 1.1875
24.0005 1.25 6.25 0.625 PC 8.8 - M20 (100) 24 PC 8.8 - M20 (100) 23.000 4.688 1.1875
24.0005 1.25 6.25 0.625 PC 8.8 - M20 (100) 24 PC 8.8 - M20 (100) 23.000

4.688 1.1875
33.0006.5 1.25 8.125 0.625 PC 8.8 - M20 (100) 33 PC 8.8 - M20 (100) 19.000 6.563 1.1875
24.0005 1.25 6.25 0.625 PC 8.8 - M20 (100) 24 PC 8.8 - M20 (100) 23.000

3.438 1.1875
33.0006.5 1.25 8.125 0.625 PC 8.8 - M20 (100) 33 PC 8.8 - M20 (100) 19.000 6.563 1.1875
18.0004 1.25 5 0.625 PC 8.8 - M20 (100) 18 PC 8.8 - M20 (100) 27.000

3.250 1.1875
18.0004.5 1 4.5 0.5 NexGen2 - M20 18 NexGen2 - M20 20.000 3.250 1.1875
19.0004.5 1 4.5 0.5 NexGen2 - M20 18 NexGen2 - M20 20.000

3.250 1.1875
18.0004.5 1 4.5 0.5 NexGen2 - M20 18 NexGen2 - M20 12.000 3.250 1.1875
18.0004.5 1 4.5 0.5 NexGen2 - M20 18 NexGen2 - M20 20.000

1 6 0.5 NexGen2 - M20 24 NexGen2 - M20 12.000 4.750 1.1875
24.000
24.000

72.4167 98.4167 plate CCI-SFP-050125 4
113.5 120.5 plate FP 3.125"x1.25" 1
112 138 plate CCI-AFP-040125 2

Bottom 
Termination 
Length (in)

n/a 1.1875

Bolt Hole Size 
(in)

0 3.5

plate
plate

Bottom Effective 
Elevation (ft) Type

plate
plate

Top Effective 
Elevation (ft)

Reinforcement 
Material

A572-65
A572-65
A572-65

A572-65
A572-65
A572-65

A572-65

24.0006 A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65
A572-65

Pole Material

25.3125

49.167

37.833
49.61
45.45

49.167

0.1875
32.4932 0.25

0.3125
0.375

19
24.33
31.24
37.20

4

168.5
134.327
89.277

Pole Height Above 
Base (ft)

A572-6518
18

3.66
4.56

38.7021
45.25

5.34
0

18
18

FP 5"x1.25"

Section Length
(ft)

Lap Splice Length 
(ft)

125.7496667

A572-65
A572-65
A572-65

FP 5"x1.25"

Auto
Auto
Auto

FP 5"x1.25"

CCI-CFP-060100

CCI-SFP-045100 (Mod)

5.938

Lu (in)

18.000

A572-65

842859

CCI-SFP-045100

6"x1.25" (Bottom Weld
FP 6"x1.25"

CCI-CFP-045100

Model

Number of Sides

CCI-SFP-050125

CCI-SFP-045100

2277823

Bottom Diameter 
(in)

Number

4
4

plate

Bend Radius
(in)

Auto

Wall Thickness (in)

30.000

2

30.000
24.000

Top 
Termination 
Length (in)

Top Diameter
(in)

Top Termination Type

AJAX - M20 x 2.5
1.1875
1.1875

per TIA-222- HTIA 222
CCCCCCCCCCCCCCCCCCCCIIIIIIppppppppppoooooooooollllllllleeeeeeeeeepppppppCCIpoleCCIpole
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TNX Geometry Input

5

1 -
2 -
3 -
4 -
5 -
6 -
7 -
8 -
9 -

10 -
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 -
22 -
23 -
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -
34 -
35 -
36 -
37 -
38 -
39 -
40 -
41 -
42 -
43 -
44 -
45 -
46 -
47 -
48 -
49 -
50 -
51 -
52 -
53 -
54 -
55 -
56 -
57 -
58 -
59 -
60 -
61 -
62 -
63 -
64 -
65 -
66 -
67 -
68 -
69 -

10 18 A572-65

1.050

0.880

1.112
1.093
1.097
0.888
0.902
0.998

1.030
1.049
1.055

0.946
0.971
0.972
1.098
1.090
0.961

1.109

1.011
1.002
0.869

0.975

1.122

0.989
0.923
0.928

0.95

0.925

0.949

1.021
1.046
1.057
1.047
1.026
1.025

0.957
0.977
0.974
0.972
0.984
1.024

A572-65
A572-65
A572-65

A572-65

0.975

0.95

Weight 
Multiplier

1.000
1.000
1.382
1.378

1.000
1.000
1.000
1.000
1.000

0.952
0.950
1.015
1.023
1.034

0.934
0.933
0.939
0.921
0.925
0.934

0.922

1.029
1.030
0.994

0.861
0.947
0.946
0.942

1.036
1.027

A572-65
0.9

0.935

30.279

38.702 0.9125 A572-65

A572-65
A572-65

1.025 A572-65
39.888 0.975

A572-65
0.925 A572-65

40.011 1.05 A572-65
1.025

0.975

5 18 19.000

Tapered Pole 
Grade
A572-65
A572-65

A572-65

A572-65
A572-65

5 18

Section Height (ft) Section Length (ft)
Lap Splice Length 

(ft) Number of Sides Top Diameter (in)
Bottom Diameter 

(in)
19.834168.5 163.5

163.5 158.5
153.5
148.5

158.5
153.5

Increment (ft):

0.1875
18 19.834 20.669

Wall Thickness (in)

0.1875
5 18 20.669 21.503 0.1875
5

0.18755

18 23.171 24.006 0.1875

21.503 22.337
22.337 23.171 0.1875

18

A572-65
0.5 18 24.006 24.089 0.1875 A572-65
5

24.298 0.23125 A572-65
0.25 18 24.089 24.131 0.23125

0.25 18 24.298 24.339

A572-65
1 18 24.131

5.833 3.66 18 24.339 25.313 0.4375
0.4375 A572-65

A572-65
0.49375 A572-65

18 25.150 25.739 0.4875
18 24.327 25.150

A572-65
5

0.25 18 25.739 25.780 0.7375 A572-65
3.577333333

125.75 125.5
4.999666667 18 25.780125.5 120.5

0.875 A572-65

26.603 0.725
18 26.603 26.644120.5 120.25

120.25 115.25 5 18 26.644 27.467

0.25 18

0.25

1.417 18
27.700 27.742 1.15

18 27.742 27.783

0.875 A572-65
A572-65

0.975 A572-65

28.002 0.975 A572-65
0.25 18 27.783 27.824 0.975

27.467 27.700

5

3.3333 18 29.689 30.238

18 30.279 31.102

0.25 18 28.002

A572-65
0.25

1.083 18 27.824
28.043 0.725

18 28.043 28.866
A572-65

0.7125 A572-65

98.1667 93.1667
93.1667 89.277

5 18 28.866 29.689 0.7 A572-65

A572-65
5

5.56 18 31.243

0.25 18 30.238
0.6875 A572-65

A572-65
0.975 A572-65

33.846

A572-65
0.9875 A572-65

0.8625 A572-65
8.4497 4.56 18 31.102 32.493 0.95

0.25

4.1663 18 33.162

0.884 18 32.155 32.300 0.8625
18 32.300 32.341

5

18 33.887 34.010

A572-65

1.0833 18 35.172 35.350

18

0.25 18

1

32.155

0.9375 A572-65
A572-65

1.2125 A572-65
33.887 1.2125

0.75

33.846
32.341 33.162 0.9625

0.25 18 34.721

A572-65
0.9125 A572-65

34.051 0.925

34.762 0.9125
18 34.762 35.131

A572-65
0.9125 A572-65

4.0834 18 34.051 34.721
0.25 18 34.010

65.3333 64.25
0.25 18 35.350

1.1625 A572-65
A572-65

0.95 A572-65
35.391 0.9625

67.8333 65.5833
65.5833 65.3333

64.25 64
64 59

0.25 18 35.131 35.172 1.1625 A572-65
2.25

5 18 36.212 37.032 0.9375

6.34 18 37.201

A572-65
5

10.173 5.34 18 37.032
38.239 0.975

18 35.391 36.212

18 38.239 38.415
A572-65

0.975 A572-65
0.25 18 38.415 38.456 1 A572-65
1.077

32.5 32.25
32.75 32.5 0.25

0.25 18 39.929 39.970

5 18 38.456 39.274

18 39.888 39.929

41.5 36.5
3.75 18 39.274

1.833 18 40.325 40.625

41.485

0.25
1.667 18 40.011

A572-65
0.25 18 39.970

40.284 1.025
18 40.284 40.325

A572-65
0.25 18 40.625 40.666

18 41.485 42.099
5 18 40.666

0.25 18 42.876

A572-65
3.75

4.5 18 42.139
42.917 1.275

18 42.917 43.163
A572-65

1.25 A572-65

42.876 0.825 A572-65
0.25 18 42.099 42.139 0.8375

0.25 18 43.163 43.204 1 A572-65
1.5

5 18 43.204 44.022

18 44.677 44.718
4 18 44.022

0.975 A572-65

1.2 A572-65
44.677

3.25 18 44.718 45.250 1.175 A572-65
0.25

A572-65

148.5 143.5
143.5 138.5
138.5 138
138 137.75

137.75 136.75
136.75 136.5
136.5 134.327

134.327 129.327
129.327 125.75

113.833 113.583
115.25 113.833

113.583 113.333
113.333 113.083

112 111.75
113.083 112

111.75 106.75
106.75 101.75

98.4167 98.1667
101.75 98.4167

83.717 82.833
89.277 83.717

82.833 82.583
82.583 77.583

73.4167 73.1667
73.1667 72.4167
72.4167 72.1667

68.0833 67.8333
72.1667 68.0833

77.583 73.4167

59 54

49.167 42.827
54 49.167

42.827 41.75
41.75 41.5

36.5 32.75

19.25 19

14.5 14.25
19 14.5

28.25 28

32.25 32
32 30.333

30.333 30.083
30.083 28.25

28 23
23 19.25

14.25 12.75
12.75 12.5

7.5 3.5
3.5 3.25

3.25 0

12.5 7.5

CCIpole - version 5.0.0 Analysis Date: 1/12/2024Page 2



TNX Section Forces

5

Pu         (K)
Mux     (kip-

ft) Vu              (K)
### 1 - 4.65 48.68 8.83
### 2 - 4.98 93.61 9.15
### 3 - 9.19 160.45 14.65
### 4 - 9.66 234.38 14.95
### 5 - 12.80 322.36 18.35
### 6 - 16.53 420.86 22.29
### 7 - 16.61 432.01 22.31
### 8 - 16.66 437.58 22.32
### 9 - 16.82 459.93 22.38
### 10 - 16.88 465.53 22.39
### 11 - 17.31 514.36 22.54
### 12 - 18.87 628.24 22.98
### 13 - 21.97 715.94 24.90
### 14 - 22.06 722.17 24.92
### 15 - 23.58 847.74 25.31
### 16 - 23.67 854.07 25.33
### 17 - 25.44 981.76 25.77
### 18 - 25.94 1018.39 25.96
### 19 - 26.06 1024.88 25.99
### 20 - 26.15 1031.38 26.02
### 21 - 26.25 1037.89 26.06
### 22 - 26.67 1066.18 26.21
### 23 - 26.76 1072.73 26.23
### 24 - 28.38 1204.73 26.60
### 25 - 30.03 1338.56 26.96
### 26 - 31.14 1428.77 27.20
### 27 - 31.26 1435.57 27.23
### 28 - 33.39 1573.32 27.90
### 29 - 35.07 1682.41 28.22
### 30 - 38.97 1840.99 28.81
### 31 - 39.36 1866.49 28.87
### 32 - 39.49 1873.72 28.89
### 33 - 42.01 2019.22 29.28
### 34 - 44.13 2141.98 29.62
### 35 - 44.28 2149.39 29.64
### 36 - 44.71 2171.66 29.71
### 37 - 44.84 2179.10 29.73
### 38 - 46.81 2301.19 30.04
### 39 - 46.96 2308.71 30.05
### 40 - 48.16 2376.56 30.24
### 41 - 48.32 2384.13 30.24
### 42 - 48.95 2416.96 30.35
### 43 - 49.09 2424.56 30.36
### 44 - 51.67 2577.32 30.71
### 45 - 54.29 2731.74 31.03
### 46 - 56.84 2882.46 31.32
### 47 - 62.76 3083.01 31.89
### 48 - 63.39 3117.39 31.95
### 49 - 63.55 3125.38 31.94
### 50 - 66.59 3285.85 32.21
### 51 - 68.89 3407.01 32.39
### 52 - 69.06 3415.11 32.38
### 53 - 69.22 3423.21 32.39
### 54 - 69.38 3431.32 32.40
### 55 - 70.45 3485.45 32.52
### 56 - 70.61 3493.58 32.49
### 57 - 71.70 3553.26 32.61
### 58 - 71.88 3561.41 32.58
### 59 - 75.17 3724.91 32.79
### 60 - 77.65 3848.12 32.91
### 61 - 77.81 3856.35 32.89
### 62 - 80.49 4004.68 33.00
### 63 - 80.68 4012.94 32.98
### 64 - 81.73 4062.50 33.06
### 65 - 81.89 4070.80 33.93
### 66 - 85.13 4240.85 34.08
### 67 - 87.75 4377.33 34.17
### 68 - 87.93 4385.87 34.16
### 69 - 90.15 4497.10 34.27

10

TNX Output

Section Height (ft)
168.5 163.5
163.5 158.5

153.5
148.5

158.5
153.5

Increment (ft):

125.75 125.5
125.5 120.5
120.5 120.25

120.25 115.25

98.1667 93.1667
93.1667 89.277

65.3333 64.25

67.8333 65.5833
65.5833 65.3333

64.25 64
64 59

32.5 32.25
32.75 32.5

41.5 36.5

148.5 143.5
143.5 138.5
138.5 138
138 137.75

137.75 136.75
136.75 136.5
136.5 134.327

134.327 129.327
129.327 125.75

113.833 113.583
115.25 113.833

113.583 113.333
113.333 113.083

112 111.75
113.083 112

111.75 106.75
106.75 101.75

98.4167 98.1667
101.75 98.4167

83.717 82.833
89.277 83.717

82.833 82.583
82.583 77.583

73.4167 73.1667
73.1667 72.4167
72.4167 72.1667

68.0833 67.8333
72.1667 68.0833

77.583 73.4167

59 54

49.167 42.827
54 49.167

42.827 41.75
41.75 41.5

36.5 32.75

19.25 19

14.5 14.25
19 14.5

28.25 28

32.25 32
32 30.333

30.333 30.083
30.083 28.25

28 23
23 19.25

14.25 12.75
12.75 12.5

7.5 3.5
3.5 3.25

3.25 0

12.5 7.5

CCIpole - version 5.0.0 Analysis Date: 1/12/2024Page 3



Analysis Results

Reinforcement 86.6% Pass

81.5% Pass

74.6% Pass

78.2%

Overall 88.9% Pass

Summary
Pole 88.9% Pass

Pole TP22.337x21.503x0.1875 Pole 54.7% Pass

70.8%

Pole + Reinf. TP24.131x24.089x0.2313 Pole

Pole + Reinf. TP25.15x24.327x0.4938 Reinf. 18 Tension Rupture

Pole + Reinf. TP26.644x26.603x0.9 Reinf. 19 Tension Rupture

Pole + Reinf. TP27.783x27.742x0.975 Reinf. 10 Tension Rupture

Pole + Reinf. TP28.866x28.043x0.7125 Reinf. 10 Tension Rupture

Pole + Reinf. TP31.102x30.279x0.975 Reinf. 10 Tension Rupture

Pole + Reinf. TP32.341x32.3x0.9875 Reinf. 16 Tension Rupture

Pole + Reinf. TP34.01x33.887x1.2125 Reinf. 9 Tension Rupture

TP35.131x34.762x0.9125

Pole

Pole

Component 
Type Size Critical Element % Capacity Pass / Fail

14.4% PassPole TP19.834x19x0.1875 Pole

Pole TP20.669x19.834x0.1875 Pole 25.1% Pass

40.4% PassTP21.503x20.669x0.1875 Pole

Pole 87.2% Pass

Pass

Pole TP24.089x24.006x0.1875 Pole 88.9% Pass

153.5 - 148.5

148.5 - 143.5

143.5 - 138.5

138.5 - 138

Pole

TP23.171x22.337x0.1875 Pole

TP24.006x23.171x0.1875

Pole + Reinf. TP24.298x24.131x0.2313 Pole 84.6% Pass

Pole + Reinf. TP24.339x24.298x0.4375 Reinf. 18 Tension Rupture 66.0% Pass

Pole + Reinf. TP25.313x24.339x0.4375 Reinf. 18 Tension Rupture 71.4% Pass

74.2% Pass

Pole + Reinf. TP25.739x25.15x0.4875 Reinf. 18 Tension Rupture 81.7% Pass

Pole + Reinf. TP25.78x25.739x0.7375 Reinf. 10 Tension Rupture 59.5% Pass

Pole + Reinf. TP26.603x25.78x0.725 Reinf. 10 Tension Rupture 66.8% Pass

55.3% Pass

Pole + Reinf. TP27.467x26.644x0.875 Reinf. 19 Tension Rupture 61.1% Pass

Pole + Reinf. TP27.7x27.467x0.875 Reinf. 19 Tension Rupture 62.7% Pass

Pole + Reinf. TP27.742x27.7x1.15 Reinf. 18 Tension Rupture 48.7% Pass

55.2% Pass

Pole + Reinf. TP27.824x27.783x0.975 Reinf. 10 Tension Rupture 55.5% Pass

Pole + Reinf. TP28.002x27.824x0.975 Reinf. 10 Tension Rupture 56.5% Pass

Pole + Reinf. TP28.043x28.002x0.725 Reinf. 10 Tension Rupture 70.5% Pass

76.1% Pass

Pole + Reinf. TP29.689x28.866x0.7 Reinf. 10 Tension Rupture 81.3% Pass

Pole + Reinf. TP30.238x29.689x0.6875 Reinf. 10 Tension Rupture 84.6% Pass

Pole + Reinf. TP30.279x30.238x1 Reinf. 10 Tension Rupture 60.3% Pass

63.9% Pass

Pole + Reinf. TP32.493x31.102x0.95 Reinf. 10 Tension Rupture 66.6% Pass

Pole + Reinf. TP32.155x31.243x0.8625 Reinf. 16 Tension Rupture 74.6% Pass

Pole + Reinf. TP32.3x32.155x0.8625 Reinf. 16 Tension Rupture 75.2% Pass

66.3% Pass

Pole + Reinf. TP33.162x32.341x0.9625 Reinf. 16 Tension Rupture 69.2% Pass

Pole + Reinf. TP33.846x33.162x0.9375 Reinf. 16 Tension Rupture 71.4% Pass

Pole + Reinf. TP33.887x33.846x1.2125 Reinf. 9 Tension Rupture 59.4% Pass

59.7% Pass

Pole + Reinf. TP34.051x34.01x0.925 Reinf. 9 Tension Rupture 75.9% Pass

Pole + Reinf. TP34.721x34.051x0.9125 Reinf. 9 Tension Rupture 78.1% Pass

Pole + Reinf. TP34.762x34.721x0.9125 Reinf. 9 Tension Rupture 75.7% Pass

76.8% Pass

Pole + Reinf. TP35.172x35.131x1.1625 Reinf. 9 Tension Rupture 62.8% Pass

Pole + Reinf. TP35.35x35.172x1.1625 Reinf. 9 Tension Rupture 63.3% Pass

Pole + Reinf. TP35.391x35.35x0.9625 Reinf. 15 Tension Rupture 72.4% Pass

Reinf. 9 Tension RupturePole + Reinf.

Pole + Reinf. TP37.032x36.212x0.9375 Reinf. 15 Tension Rupture 76.7% Pass

Pole + Reinf. TP38.702x37.032x0.9125 Reinf. 15 Tension Rupture 78.7% Pass

Pole + Reinf. TP38.239x37.201x0.975 Reinf. 15 Tension Rupture 77.9% Pass

Pole + Reinf. TP36.212x35.391x0.95 Reinf. 15 Tension Rupture

Pole + Reinf. TP38.456x38.415x1 Reinf. 15 Tension Rupture 75.7% Pass

Pole + Reinf. TP39.274x38.456x0.975 Reinf. 15 Tension Rupture 77.3% Pass

Pole + Reinf. TP39.888x39.274x0.975 Reinf. 15 Tension Rupture 78.4% Pass

Pole + Reinf. TP38.415x38.239x0.975 Reinf. 15 Tension Rupture Pass

Pole + Reinf. TP39.97x39.929x1.025 Reinf. 2 Tension Rupture 70.4% Pass

Pole + Reinf. TP40.011x39.97x1.05 Reinf. 2 Tension Rupture 69.8% Pass

Pole + Reinf. TP40.284x40.011x1.025 Reinf. 2 Tension Rupture 70.3% Pass

Pole + Reinf. TP39.929x39.888x1.025 Reinf. 2 Tension Rupture 70.3% Pass

Pole + Reinf. TP40.625x40.325x0.925 Reinf. 8 Tension Rupture 86.6% Pass

Pole + Reinf. TP40.666x40.625x0.975 Reinf. 8 Tension Rupture 80.3% Pass

Pole + Reinf. TP41.485x40.666x0.95 Reinf. 8 Tension Rupture 81.7% Pass

Pole + Reinf. TP40.325x40.284x0.925 Reinf. 8 Tension Rupture 86.1% Pass

Reinf. 8 Tension Rupture 82.7% Pass

Pole + Reinf. TP42.139x42.099x0.8375 Reinf. 1 Tension Rupture 83.3% Pass

Pole + Reinf. TP42.876x42.139x0.825 Reinf. 1 Tension Rupture 84.3% Pass

Pole + Reinf. TP42.917x42.876x1.275 Reinf. 6 Tension Rupture 59.3% Pass

Pole + Reinf. TP42.099x41.485x0.95

Pole + Reinf. TP43.163x42.917x1.25 Reinf. 6 Tension Rupture 59.6% Pass

Pole + Reinf. TP43.204x43.163x1 Reinf. 6 Tension Rupture 72.1% Pass

Pole + Reinf. TP44.022x43.204x0.975 Reinf. 6 Tension Rupture 73.3% Pass

Pole + Reinf. TP44.677x44.022x0.975 Reinf. 6 Tension Rupture 74.1% Pass

Pole + Reinf. TP44.718x44.677x1.2 Reinf. 1 Tension Rupture 61.7% Pass

Pole + Reinf. TP45.25x44.718x1.175 Reinf. 1 Tension Rupture 62.4% Pass

Elevation (ft)

168.5 - 163.5

163.5 - 158.5

158.5 - 153.5

138 - 137.75

137.75 - 136.75

136.75 - 136.5

136.5 - 134.33

134.33 - 129.33

129.33 - 125.75

125.75 - 125.5

125.5 - 120.5

120.5 - 120.25

120.25 - 115.25

115.25 - 113.83

113.83 - 113.58

113.58 - 113.33

113.33 - 113.08

113.08 - 112

112 - 111.75

111.75 - 106.75

106.75 - 101.75

101.75 - 98.42

98.42 - 98.17

98.17 - 93.17

93.17 - 89.28

89.28 - 83.72

83.72 - 82.83

82.83 - 82.58

82.58 - 77.58

77.58 - 73.42

73.42 - 73.17

73.17 - 72.42

72.42 - 72.17

72.17 - 68.08

68.08 - 67.83

67.83 - 65.58

65.58 - 65.33

65.33 - 64.25

64.25 - 64

64 - 59

59 - 54

54 - 49.17

49.17 - 42.83

42.83 - 41.75

41.75 - 41.5

41.5 - 36.5

36.5 - 32.75

32.75 - 32.5

32.5 - 32.25

32.25 - 32

32 - 30.33

30.33 - 30.08

30.08 - 28.25

28.25 - 28

28 - 23

23 - 19.25

19.25 - 19

19 - 14.5

14.5 - 14.25

14.25 - 12.75

12.75 - 12.5

12.5 - 7.5

7.5 - 3.5

3.5 - 3.25

3.25 - 0
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Additional Calculations

Pole R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15 R16 R17 R18 R19 R20 R21
168.5 - 163.5 14.4%
163.5 - 158.5 25.1%
158.5 - 153.5 40.4%
153.5 - 148.5 54.7%
148.5 - 143.5 70.8%
143.5 - 138.5 87.2%
138.5 - 138 88.9%

138 - 137.75 81.5% 74.3%
137.75 - 136.75 84.6% 77.2%
136.75 - 136.5 42.1% 66.0% 65.0%
136.5 - 134.33 45.7% 71.4% 70.3%

134.33 - 129.33 43.6% 74.2% 72.9%
129.33 - 125.75 48.3% 81.7% 80.2%
125.75 - 125.5 34.9% 59.5% 51.8% 55.1%
125.5 - 120.5 39.6% 66.8% 58.3% 61.9%

120.5 - 120.25 30.9% 51.6% 52.3% 54.0% 52.8% 55.3%
120.25 - 115.25 34.5% 57.0% 57.8% 59.7% 58.3% 61.1%
115.25 - 113.83 35.5% 58.5% 59.3% 61.3% 59.8% 62.7%
113.83 - 113.58 27.2% 44.7% 46.2% 48.4% 48.7% 48.5%
113.58 - 113.33 33.1% 53.5% 55.2% 50.7% 52.8%
113.33 - 113.08 33.3% 53.8% 55.5% 50.9% 53.0%

113.08 - 112 34.0% 54.8% 56.5% 51.9% 54.0%
112 - 111.75 42.4% 69.7% 70.5%

111.75 - 106.75 46.2% 75.2% 76.1%
106.75 - 101.75 49.8% 80.3% 81.3%
101.75 - 98.42 52.2% 83.6% 84.6%
98.42 - 98.17 36.6% 58.9% 60.3% 58.0%
98.17 - 93.17 39.2% 62.4% 63.9% 61.5%
93.17 - 89.28 41.1% 65.0% 66.6% 64.1%
89.28 - 83.72 45.3% 74.6% 74.6%
83.72 - 82.83 45.7% 75.2% 75.2%
82.83 - 82.58 40.3% 66.3% 58.6% 66.3%
82.58 - 77.58 42.4% 69.2% 61.2% 69.2%
77.58 - 73.42 44.0% 71.4% 63.3% 71.4%
73.42 - 73.17 35.5% 55.6% 54.7% 59.4% 57.3%
73.17 - 72.42 35.8% 55.9% 55.0% 59.7% 57.6%
72.42 - 72.17 45.5% 72.9% 72.2% 75.9%
72.17 - 68.08 47.1% 75.0% 74.3% 78.1%
68.08 - 67.83 46.3% 69.2% 64.3% 75.7% 56.3%
67.83 - 65.58 47.2% 70.3% 65.3% 76.8% 57.2%
65.58 - 65.33 38.1% 58.8% 57.9% 62.8% 54.1% 60.6%
65.33 - 64.25 38.4% 59.3% 58.4% 63.3% 54.6% 61.1%

64.25 - 64 45.3% 72.2% 71.6% 66.4% 72.4%
64 - 59 47.0% 74.4% 73.8% 68.5% 74.6%
59 - 54 48.8% 76.6% 76.0% 70.5% 76.7%

54 - 49.17 50.4% 78.5% 78.0% 72.4% 78.7%
49.17 - 42.83 47.5% 73.5% 70.2% 63.7% 77.9%
42.83 - 41.75 47.8% 73.9% 70.6% 64.1% 78.2%
41.75 - 41.5 46.2% 71.6% 61.3% 60.1% 75.7%
41.5 - 36.5 47.5% 73.1% 62.7% 61.5% 77.3%

36.5 - 32.75 48.4% 74.1% 63.6% 62.5% 78.4%
32.75 - 32.5 45.8% 70.3% 61.7% 68.8% 61.7%
32.5 - 32.25 45.9% 70.4% 61.7% 68.9% 61.7%
32.25 - 32 45.5% 69.8% 59.9% 68.3% 54.7%
32 - 30.33 45.9% 70.3% 60.3% 68.8% 55.1%

30.33 - 30.08 51.7% 67.9% 86.1% 76.8% 61.6%
30.08 - 28.25 52.1% 68.4% 86.6% 77.3% 62.0%

28.25 - 28 49.0% 69.1% 61.6% 80.3% 54.2%
28 - 23 50.2% 70.3% 62.7% 81.7% 55.3%

23 - 19.25 51.0% 71.2% 63.5% 82.7% 56.0%
19.25 - 19 57.7% 83.3% 73.2% 62.4%
19 - 14.5 58.8% 84.3% 74.1% 63.3%

14.5 - 14.25 39.2% 58.7% 59.3% 58.6% 51.7%
14.25 - 12.75 39.5% 59.0% 59.6% 58.9% 51.9%
12.75 - 12.5 49.2% 66.5% 72.1% 54.0%

12.5 - 7.5 50.2% 67.6% 73.3% 54.9%
7.5 - 3.5 51.1% 68.4% 74.1% 55.5%

3.5 - 3.25 42.4% 61.7% 61.3% 51.2%
3.25 - 0 43.0% 62.4% 61.8% 51.7%

Note: Section capacity checked using 5 degree increments.
         Rating per TIA-222-H Section 15.5.

13.68
14.17

n/a
n/a

11.69
12.19
12.68
13.18

Reinf. Total

Moment of Inertia (in4) Area (in2)

n/a
n/a
n/a
n/a

817 817 13.18
913 913 13.68

Reinf.
n/a
n/a
n/a
n/a
n/a

1016 1016 14.17
1026 1026 14.22

728 728 12.68

Pole Total Pole
570 570 11.69
646 646 12.19

1193 1431 14.25
1217 1459 14.35
1060 2399 14.37
1108 2485 14.59

n/a
n/a
238
242

1339
1376

1548 2972 19.76
1661 3148 20.22
1689 4664 20.26
1858 5016 20.91
1845 6166 20.94
2023 6601 21.604578

1424
1488
2975
3158
4321

2075 6728 21.78
2082 8596 21.81
2107 7561 21.85
2116 7586 21.88
2157 7694 22.02
2152 5954 22.05

4653
6513
5455
5470
5537
3802

2349 6366 22.71
2558 6796 23.36
2703 7093 23.79
2715 10063 23.83
2944 10678 24.48
3131 11172 24.99

4017
4238
4389
7348
7734
8041

4045 10554 31.58
4100 10665 31.73
4116 12137 31.77
4440 12855 32.58
4724 13473 33.26
4741 16923 33.30

6509
6565
8021
8415
8750

12181
4794 17060 33.42
4811 13476 33.46
5104 14099 34.13
5121 14329 34.17
5288 14684 34.53
5307 18392 34.58

12266
8665
8995
9208
9396

13084
5389 18601 34.75
5408 15876 34.79
5797 16735 35.61
6203 17624 36.42
6614 18510 37.21
8161 20139 45.07

13212
10467
10939
11420
11896
11979

8275 20360 45.28
8302 21104 45.32
8849 22179 46.30
9274 23008 47.03
9303 24392 47.08
9332 24451 47.13

12085
12802
13330
13734
15089
15119

9361 24687 47.18
9555 25084 47.50
9589 22657 47.55
9807 23063 47.91
9833 24425 47.95

10444 25607 48.93

15327
15528
13068
13256
14592
15162

10919 26517 49.66
10962 23579 49.71
11552 24598 50.59
11576 36679 50.63
11778 37154 50.93
11809 29995 50.97

15598
12617
13045
25102
25376
18186

12499 31347 51.95
13070 32456 52.73
13107 39505 52.78
13585 40552 53.41

18848
19386
26398
26967

n/a 14.22
10.00 24.25
10.00 24.35
20.00 34.37
20.00 34.59
20.00 39.76
20.00 40.22
38.00 58.26
38.00 58.91
46.91 67.85
46.91 68.50
46.91 68.69
61.75 83.56
56.75 78.60
56.75 78.63
56.75 78.77
36.75 58.80
36.75 59.46
36.75 60.11
36.75 60.54
61.75 85.58
61.75 86.23
61.75 86.74
50.00 81.58
50.00 81.73
68.00 99.77
68.00 100.58
68.00 101.26
86.00 119.30
86.00 119.42
61.00 94.46
61.00 95.13
73.50 107.67
73.50 108.03
86.00 120.58
86.00 120.75
68.00 102.79
68.00 103.61
68.00 104.42
68.00 105.21
73.00 118.07
73.00 118.28
79.00 124.32
79.00 125.30
79.00 126.03
82.75 129.83
82.75 129.88
86.50 133.68
86.50 134.00
74.50 122.05
74.50 122.41
88.25 136.20
88.25 137.18
88.25 137.91
70.25 119.96
70.25 120.84
99.00 149.63
99.00 149.93
82.75 133.72
82.75 134.70
82.75 135.48
91.25 144.03
91.25 144.66

% Capacity*Section                
Elevation (ft)
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Monopole Base Plate Connection

*TIA-222-H Section 15.5 Applied

#VALUE!

Anchor Rod Data Anchor Rod Summary (units of kips, kip-in)
GROUP 1:   (12) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 54" BC GROUP 1:    
GROUP 2:   (12) 2-1/4" ø bolts (A615-75 N; Fy=75 ksi, Fu=100 ksi) on 54" BC             Pu_t = 162.68 φPn_t = 243.75 Stress Rating
             Vu = 1.43 φVn = 149.1 63.6%
Base Plate Data             Mu = n/a φMn = n/a Pass
60" OD x 2" Plate (A572-60; Fy=60 ksi, Fu=75 ksi)
 GROUP 2:   
Stiffener Data             Pu_t = 162.68 φPn_t = 243.75 Stress Rating
Group 1: (12) 15"H x 7"W x 0.75"T, Notch: 0.75"             Vu = 1.43 φVn = 149.1 63.6%
  plate: Fy= 65 ksi ; weld: Fy= 80 ksi             Mu = n/a φMn = n/a Pass
  horiz. weld: 0.375" groove, 45° dbl bevel, 0.375" fillet
  vert. weld: 0.3125" fillet Base Plate Summary  

 Max Stress (ksi): 27.69 (Roark's Flexural)     
Group 2: (4) 45"H x 7"W x 1.25"T, Notch: 0.5" Allowable Stress (ksi): 54  
  plate: Fy= 65 ksi ; weld: Fy= 70 ksi Stress Rating: 48.8% Pass
  horiz. weld: 0.625" groove, 45° dbl bevel, 0.375" fillet
  vert. weld: 0.375" fillet Stiffener Summary  

 Horizontal Weld: 43.2% Pass
Group 3: (4) 65"H x 7"W x 1.25"T, Notch: 0.75" Vertical Weld: 56.2% Pass
  plate: Fy= 65 ksi ; weld: Fy= 80 ksi Plate Flexure+Shear: 18.5% Pass
  horiz. weld: 0.625" groove, 45° dbl bevel, 0.3125" fillet Plate Tension+Shear: 42.4% Pass
  vert. weld: 0.3125" fillet Plate Compression: 54.4% Pass

 Pole Summary  
Group 4: (4) 198"H x 6.5"W x 1.25"T, Notch: 0.75" horiz. x 1.25" vert. Punching Shear: 18.1% Pass
  plate: Fy= 65 ksi ; weld: Fy= 80 ksi
  horiz. weld: 0.625" groove, 45° dbl bevel, 0.3125" fillet
  vert. weld: 0.3125" fillet
 
Pole Data
45.25" x 0.375" 18-sided pole (A572-65; Fy=65 ksi, Fu=80 ksi)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

90.15
34.27

Adjusted Pole Reactions

BU # 842859

Applied Loads

Site Name Bristol Center
Order # 654581 Rev. 1

Analysis Considerations

Site Info

TIA-222 Revision H
Grout Considered: See Custom Sheet

Analysis ResultsConnection Properties

Iar (in) See Custom Sheet

Moment (kip-ft) 4497.10
Axial Force (kips) 90.15

Shear Force (kips) 34.27

Moment (kip-ft) 
Axial Force (kips) 

Shear Force (kips) 

0.00

Analysis Date: 1/12/2024CCIplate - Version 5.0.1



0 (Base) note: Bending interaction not considered when Grout Considered = "Yes"
Grout Considered = "Yes" when Eta >0.5

Bolt Group Resist 
Axial Resist Shear Induce Plate 

Bending
Grout 

Considered
Apply at BARB 

Elevation
BARB CL Elevation 

(ft)
Leg Mod 

Eccentricity (in)
1 Yes Yes Yes Yes No
2 Yes Yes Yes Yes No

Bolt Bolt Group 
ID

Location 
(deg.) Diameter (in) Material Bolt Circle (in) Eta Factor, η: Iar (in): Thread Type Area Override, 

in^2 Tension Only

1 1 0 2.25 A615-75 54 0.55 1.75 N-Included No
2 1 30 2.25 A615-75 54 0.55 1.75 N-Included No
3 1 60 2.25 A615-75 54 0.55 1.75 N-Included No
4 1 90 2.25 A615-75 54 0.55 1.75 N-Included No
5 1 120 2.25 A615-75 54 0.55 1.75 N-Included No
6 1 150 2.25 A615-75 54 0.55 1.75 N-Included No
7 1 180 2.25 A615-75 54 0.55 1.75 N-Included No
8 1 210 2.25 A615-75 54 0.55 1.75 N-Included No
9 1 240 2.25 A615-75 54 0.55 1.75 N-Included No
10 1 270 2.25 A615-75 54 0.55 1.75 N-Included No
11 1 300 2.25 A615-75 54 0.55 1.75 N-Included No
12 1 330 2.25 A615-75 54 0.55 1.75 N-Included No
13 2 15 2.25 A615-75 54 0.55 1.75 N-Included No
14 2 45 2.25 A615-75 54 0.55 1.75 N-Included No
15 2 75 2.25 A615-75 54 0.55 1.75 N-Included No
16 2 105 2.25 A615-75 54 0.55 1.75 N-Included No
17 2 135 2.25 A615-75 54 0.55 1.75 N-Included No
18 2 165 2.25 A615-75 54 0.55 1.75 N-Included No
19 2 195 2.25 A615-75 54 0.55 1.75 N-Included No
20 2 225 2.25 A615-75 54 0.55 1.75 N-Included No
21 2 255 2.25 A615-75 54 0.55 1.75 N-Included No
22 2 285 2.25 A615-75 54 0.55 1.75 N-Included No
23 2 315 2.25 A615-75 54 0.55 1.75 N-Included No
24 2 345 2.25 A615-75 54 0.55 1.75 N-Included No

1 1 37.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
2 1 52.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
3 1 67.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
4 1 82.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
5 1 142.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
6 1 157.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
7 1 217.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
8 1 232.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
9 1 247.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
10 1 262.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
11 1 322.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
12 1 337.5 7 15 0.75 0.75 0.75 65 Both 0.375 45 0.375 0.3125 80
13 2 7.5 7 45 1.25 0.5 0.5 65 Both 0.625 45 0.375 0.375 70
14 2 112.5 7 45 1.25 0.5 0.5 65 Both 0.625 45 0.375 0.375 70
15 2 187.5 7 45 1.25 0.5 0.5 65 Both 0.625 45 0.375 0.375 70
16 2 292.5 7 45 1.25 0.5 0.5 65 Both 0.625 45 0.375 0.375 70
17 3 22.5 7 65 1.25 0.75 0.75 65 Both 0.625 45 0.3125 0.3125 80
18 3 97.5 7 65 1.25 0.75 0.75 65 Both 0.625 45 0.3125 0.3125 80
19 3 202.5 7 65 1.25 0.75 0.75 65 Both 0.625 45 0.3125 0.3125 80
20 3 277.5 7 65 1.25 0.75 0.75 65 Both 0.625 45 0.3125 0.3125 80
21 4 127.5 6.5 198 1.25 0.75 1.25 65 Both 0.625 45 0.3125 0.3125 80
22 4 172.5 6.5 198 1.25 0.75 1.25 65 Both 0.625 45 0.3125 0.3125 80
23 4 307.5 6.5 198 1.25 0.75 1.25 65 Both 0.625 45 0.3125 0.3125 80
24 4 352.5 6.5 198 1.25 0.75 1.25 65 Both 0.625 45 0.3125 0.3125 80

Plot Graphic

Weld Type Groove Depth 
(in)

Groove Angle 
(deg.)

H. Fillet Weld 
Size (in)

V. Fillet Weld 
Size (in)

Weld Strength 
(ksi)

Elevation (ft)

Custom Bolt Connection

Custom Stiffener Connection
Stiffener Stiffener 

Group ID
Location 

(deg.) Width (in) Height (in) Thickness (in) H. Notch (in) V. Notch (in) Grade (ksi)
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Report File:

TIA-222 Revison:
Tower Type: Check Pier Capacity only at location of Max Moment? No

Location:

Soil Lateral Check Compression Uplift
Comp. Uplift 7.97 -

4497.1 2.19 -
90.16 4777.19 -
34.25 57.9% -

Soil Vertical Check Compression Uplift Go to Soil Calculations
529.45 -

4 ksi 412.76 -
60 ksi 60 161.27 -
60 ksi 942.20 -

251.43 -
25.4% -

26 ft Reinforced Concrete Flexure Compression Uplift
1 ft 7.78 -

4776.84 -
5505.79 -

6.5 ft 82.6% -
27 16 Reinforced Concrete Shear Compression Uplift

11 20.76 -
67 in 545.83 -

5 599.56 -
12 in 86.7% -

8
11
64 in

*Rating per TIA-222-H Section 15.5

6.5 ft
16
11
67 in

5
12 in

N/A # of Layers 8

121
FALSE 1 0 4 4 105 150 0 0 0.000 0.000 0.00 0.00
FALSE 2 4 5 1 110 150 0 0 0.000 0.000 0.00 0.00
FALSE 3 5 6 1 110 150 0 30 0.000 0.000 1.35 1.35
FALSE 4 6 8 2 115 150 0 31 0.000 0.000 0.57 0.57
FALSE 5 8 12 4 120 150 0 33 0.000 0.000 1.19 1.19
FALSE 6 12 20 8 115 150 0 31 0.000 0.000 1.73 1.73
FALSE 7 20 25 5 125 150 0 35 0.00 0.00 2.22 2.22
FALSE 8 25 26 1 130 150 0 37 0.00 0.00 2.38 2.38 13.56

Cohesionless
Cohesionless
Cohesionless
Cohesionless
Cohesionless
Cohesionless
Cohesionless

Soil Profile
Groundwater Depth

SPT Blow 
Count

Ult. Net 
Bearing 
Capacity 

(ksf)

Ultimate Skin 
Friction Uplift 
Override (ksf)

Ultimate Skin 
Friction Comp 

Override        
(ksf)

Calculated 
Ultimate Skin 
Friction Uplift    

(ksf)

Calculated 
Ultimate Skin 
Friction Comp   

(ksf)

Angle of 
Friction 

(degrees)

γconcrete  

(pcf)
γsoil 

(pcf)
Cohesion    

(ksf)Bottom (ft) Thickness     
(ft)Layer Soil TypeTop         

(ft)

Cohesionless

Rebar Quantity
Structural Foundation Rating*Rebar Size 86.7%

Rebar Cage Diameter Soil Interaction Rating* 57.9%
Pier Section 2

From 19' below grade to 26' below grade
Pier Diameter

Rebar Quantity
Rebar Size

Rebar Cage Diameter
Tie Size

Tie Spacing

Rebar 2, Fy 
Override 

(ksi)

Rebar 3, Fy 
Override 

(ksi)

Material Properties Skin Friction (kips)
Concrete Strength, f'c: End Bearing (kips)

Rebar Strength, Fy: Weight of Concrete (kips)
Tie Yield Strength, Fyt: Total Capacity (kips)

Axial (kips)
Pier Design Data Rating*
Depth

Ext. Above Grade Critical Depth (ft from TOC)
Critical Moment (kip-ft)Pier Section 1

From 1' above grade to 19' below grade Critical Moment Capacity
Pier Diameter Rating*

Rebar Quantity
Rebar Size Critical Depth (ft from TOC)

Rebar Cage Diameter Critical Shear (kip)
Critical Shear CapacityTie Size

Rating*Tie Spacing

Drilled Pier Foundation

BU # : 842859
\\EgnyteDrive\MH Cloud\Reference\Telecom\US Tower Projects\Crown Analyses-8\CN8-652 - 84Bristol CenterSite Name:

654581 Rev. 1Order Number:
H

Shear Force (kips) Rating*
Utilize Shear-Friction Methodology:

Check Limitation

Override Critical Depth:

Check Shear along Depth of Pier:

N/A
Design Options

Input Effective Depths (else Actual):

Apply TIA-222-H Section 15.5:Monopole
Monopole

Analysis Results
Applied Loads

Dv=0 (ft from TOC)
Soil Safety FactorMoment (kip-ft)

Max Moment (kip-ft)Axial Force (kips)

Consider non-tapered moment capacity:

Version 6.1.2



ASCE Hazards Report
Address:
No Address at This Location

Standard: ASCE/SEI 7-16 Latitude: 41.679917
Risk Category: II Longitude: -72.96255
Soil Class: D - Default (see 

Section 11.4.3)
Elevation: 564.8 ft (NAVD 88)

Wind
Results: 

Wind Speed 116 Vmph
10-year MRI 75 Vmph
25-year MRI 84 Vmph
50-year MRI 90 Vmph
100-year MRI 96 Vmph

Data Source: ASCE/SEI 7-16, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2
Date Accessed: Fri Jan 12 2024

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-16 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-16 Section 26.2. Glazed openings need not be 
protected against wind-borne debris.

Page 1 of 3https://ascehazardtool.org/ Fri Jan 12 2024



SS : 0.186
S1 : 0.054
Fa : 1.6
Fv : 2.4
SMS : 0.298
SM1 : 0.13
SDS : 0.199

SD1 : 0.087
TL : 6
PGA : 0.101
PGA M : 0.161
FPGA : 1.598
Ie : 1
Cv : 0.7

Seismic Design Category: B Design Response SpectrumDesign Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumRSeSeSeSeSeSeSeisisisisisisismimmmimimmimimimimmmmmmmmm cccc ccccc Design Category: Bsponse SpectrumCategory:Category: BBegeg

S  (g) vs T(s)a

Design Vertical Response SpectrumDesign Vertical Response Spectrum

S  (g) vs T(s)a

MCE   Vertical Response SpectrumRMCE   Vertical Response Spectrum  

S  (g) vs T(s)a

Seismic

D - Default (see Section 11.4.3)Site Soil Class: 
Results:

Data Accessed: Fri Jan 12 2024
Date Source: 
USGS Seismic Design Maps based on ASCE/SEI 7-16 and ASCE/SEI 7-16 Table 1.5-2. Additional data for 
site-specific ground motion procedures in accordance with ASCE/SEI 7-16 Ch. 21 are available from USGS.

Page 2 of 3https://ascehazardtool.org/ Fri Jan 12 2024



Ice
Results:

Data Source: 
Date Accessed: 

Ice Thickness: 1.00 in.
Concurrent Temperature: 15 F
Gust Speed 50 mph

Standard ASCE/SEI 7-16, Figs. 10-2 through 10-8
Fri Jan 12 2024

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 500-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of any 
kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; or 
has been extrapolated from maps incorporated in the ASCE standard. While ASCE has made every effort to use data obtained from reliable 
sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, currency, or 
quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, affiliation, 
relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE Hazard Tool.

Page 3 of 3https://ascehazardtool.org/ Fri Jan 12 2024



Digitally signed by Derek Hartzell
Date: 2023.07.10 08:25:59-07'00'
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Structure:  5000383506-VZW - BRISTOL W 2 CT
Sector:

Structure Type:

Mount Elev:

A
Monopole 10206797

139.00

7/10/2023

Page: 1

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

1234

A2 A3

R6

R4

R7

A5

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

A2 NHH-65B-R2B 72 11.9 134 1 a Front 30 -7 Retained 11/23/2022

A3 NHHSS-65B-R2BT0 72 11.9 134 1 a Front 30 7 Retained 11/23/2022

R6 B2/B66A RRH-BR049 15 15 134 1 a Behind 12 0 Retained 11/23/2022

R4 MT6407-77A 35.1 16.1 97 2 a Front 30 0 Retained 11/23/2022

R7 B5/B13 RRH-BR04C 15 15 97 2 a Behind 12 0 Retained 11/23/2022

A5 BXA-70063-4CF 47.4 11.2 8 4 a Front 30 0 Retained 11/23/2022



Structure:  5000383506-VZW - BRISTOL W 2 CT
Sector:

Structure Type:

Mount Elev:

B
Monopole 10206797

139.00

7/10/2023

Page: 2

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

1234

A2 A3A1A1

R6

R4

R7

A5

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

A2 NHH-65B-R2B 72 11.9 134 1 a Front 30 -7 Retained 11/23/2022

A3 NHHSS-65B-R2BT0 72 11.9 134 1 a Front 30 7 Retained 11/23/2022

A1 BSF0020F3V1-1 10.6 3.2 134 1 a Behind 30 3 Added

A1 BSF0020F3V1-1 10.6 3.2 134 1 b Behind 30 -3 Added

R6 B2/B66A RRH-BR049 15 15 134 1 a Behind 12 0 Retained 11/23/2022

R4 MT6407-77A 35.1 16.1 97 2 a Front 30 0 Retained 11/23/2022

R7 B5/B13 RRH-BR04C 15 15 97 2 a Behind 12 0 Retained 11/23/2022

A5 BXA-70063-4CF 47.4 11.2 8 4 a Front 30 0 Retained 11/23/2022



Structure:  5000383506-VZW - BRISTOL W 2 CT
Sector:

Structure Type:

Mount Elev:

C
Monopole 10206797

139.00

7/10/2023

Page: 3

Plan View

Front View - Looking at Structure

Copyright 2019 by Tower Engineering Solutions, LLC. All Rights Reserved

1234

A2 A3

R6

R4

R7

A5

Structure

Height Width H Dist Pipe Pipe Ant C. Ant Ant

Ref# Model (in) (in) Frm L. # Pos V Pos Frm T. H Off Status Validation

A2 NHH-65B-R2B 72 11.9 134 1 a Front 30 -7 Retained 11/23/2022

A3 NHHSS-65B-R2BT0 72 11.9 134 1 a Front 30 7 Retained 11/23/2022

R6 B2/B66A RRH-BR049 15 15 134 1 a Behind 12 0 Retained 11/23/2022

R4 MT6407-77A 35.1 16.1 97 2 a Front 30 0 Retained 11/23/2022

R7 B5/B13 RRH-BR04C 15 15 97 2 a Behind 12 0 Retained 11/23/2022

A5 BXA-70063-4CF 47.4 11.2 8 4 a Front 30 0 Retained 11/23/2022



 
 
  

 

 



2 V4.0 Updated on 3-31-2021

FCC #

Sector /
Position 

Vertical 
Offset 

Dimension
 "u"

Horizontal 
Offset "C1, 

C2, C3, etc."

Sector /
Position 

Vertical 
Offset 

Dimension
 "u"

Horizontal 
Offset "C1, 

C2, C3, etc."

A1 40.00 8.00 C1 40.00 8.00
A2 40.00 43.00 C2 40.00 43.00
A3 40.00 88.00 C3 40.00 88.00
A4 40.00 134.00 C4 40.00 134.00
A5 C5
A6 C6
B1 40.00 8.00 D1
B2 40.00 43.00 D2
B3 40.00 88.00 D3
B4 40.00 134.00 D4
B5 D5
B6 D6

7

24.4
0.6

Photos of 
antennas

Antenna Mount Mapping Form (PATENT PENDING)
Crown Mapping Date: 6/16/2021
BRISTOL W 2 CT Tower Type: Monopole
468192 Tower Height (Ft.): 180
HUDSON DESIGN GROUP, LLC. Mount Elevation (Ft.): 140

2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG

Mount Pipe Configuration and Geometries [Unit = Inches]

Mount Pipe Size & Length

2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG

Mount Pipe Size & Length

2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG
2" STD. PIPE X 72" LONG

2" STD. PIPE X 72" LONG

Distance from top of bottom support rail to lowest tip of ant./eqpt. of Carrier above. (N/A if > 10 ft.) :
Distance from top of bottom support rail to highest tip of ant./eqpt. of Carrier below. (N/A if > 10 ft.) :

Please enter additional infomation or comments below.

Please insert the sketches of the antenna mount from the 
"Sketches" tab with dimensions and members here.

Tower Owner:
Site Name:
Site Number or ID:
Mapping Contractor:

This antenna mapping form is the property of TES and under PATENT PENDING. The formation contained herein is considered confidential in nature and is to be used only for the specific customer it was intended for. Reproduction, transmission, publication, 
modification or disclosure by any method is prohibited except by express written permission of TES. All means and methods are the responsibility of the contractor and the work shall be compliant with ANSI/ASSE A 10.48, OSHA, FCC, FAA and other safety 
requirements that may apply. TES is not warrantying the usability of the safety climb as it must be assessed prior to each use in compliance with OSHA requirements.

2" STD. PIPE X 72" LONG

Distance between bottom rail and mount CL elevation (dim d). Unit is inches. See 'Mount Elev Ref' tab for details. :

For T-Arms/Platforms on monopoles, report the weld size from the main standoff to the plate bolting into the collar mount.
Tower Face Width at Mount Elev. (ft.): 

Mounting Locations 
[Units are inches and degrees]Enter antenna model. If not labeled, enter "Unknown". 

Tower Leg Size or Pole Shaft Diameter at Mount Elev. (in.):

An
ts

. I
te

m
s

Antenna Models if 
Known

Width 
(in.)

Depth 
(in.)

Height 
(in.)

Coax 
Size and 

Qty

Antenna 
Center-
line (Ft.)

Vertical 
Distances"b1a, b2a, 
b3a, b1b…." (Inches)

Horiz. 
Offset "h" 
(Use "-" if 

Ant. is 
behind)

Antenna 
Azimuth 

(Degrees)

Photo 
Numbers

Ant1a RFV01U-D1A 15.50 12.00 15.50 142.417 11.00 -9.00 61,77
Ant1b (2) SBNHH - 1D65B w/ 12.00 7.00 73.00 140.417 35.00 10.00 60.00 61,76
Ant1c

Ant2a RFV01U-D2A 15.50 10.00 15.50 142.417 11.00 -8.00 61,78
Ant2b

Ant2c

Ant3a

Ant3b BXA-70080-6CF 8.00 6.00 71.00 140.667 32.00 12.00 60.00 62,79
Ant3c

Ant4a

Ant4b BXA-70063-4CF 11.00 5.00 47.00 140.667 32.00 9.00 60.00 62,80
Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Sector A

Antenna Layout (Looking Out From Tower)



Ant1a RFV01U-D1A 15.50 12.00 15.50 142.417 11.00 -9.00 66,77
Sector A: 60.00 Deg Leg A: Deg Ant1b (2) SBNHH - 1D65B w/ 12.00 7.00 73.00 140.417 35.00 10.00 180.00 66,76
Sector B: 180.00 Deg Leg B: Deg Ant1c

Sector C: 300.00 Deg Leg C: Deg Ant2a RFV01U-D2A 15.50 10.00 15.50 142.417 11.00 -8.00 66,78
Sector D: Deg Leg D: Deg Ant2b

Ant2c

Location: 290.00 Ant3a

Ant3b BXA-70080-6CF 8.00 6.00 71.00 140.667 32.00 12.00 180.00 67,79
Ant3c

Ant4a

Ant4b BXA-70063-4CF 11.00 5.00 47.00 140.667 32.00 9.00 180.00 67,80
Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Ant1a RFV01U-D1A 15.50 12.00 15.50 142.417 11.00 -9.00 68,77
Ant1b (2) SBNHH - 1D65B w/ 12.00 7.00 73.00 140.417 35.00 10.00 300.00 68,76
Ant1c

Ant2a RFV01U-D2A 15.50 10.00 15.50 142.417 11.00 -8.00 68,78
Ant2b

Ant2c

Ant3a

Ant3b BXA-70080-6CF 8.00 6.00 71.00 140.667 32.00 12.00 300.00 69,79
Ant3c

Ant4a

Ant4b BXA-70063-4CF 11.00 5.00 47.00 140.667 32.00 9.00 300.00 70,80
Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Ant1a

Ant1b

Ant1c

Ant2a

Ant2b

Ant2c

Ant3a

Ant3b

Ant3c

Ant4a

Ant4b

Ant4c

Ant5a

Ant5b

Ant5c

Ant on
Standoff
Ant on

Standoff
Ant on
Tower
Ant on
Tower

Climbing 
Facility

Corrosion Type:
Access:

Condition:

Sector BMount Azimuth (Degree)
for Each Sector

Tower Leg Azimuth (Degree)
for Each Sector

Deg N/A
Good condition.
Climbing path was unobstructed.
Good condition.

Climbing Facility Information

Please insert a photo of the mount centerline measurement here.

Sector C

Sector D

For T-Arms/Platforms on monopoles, record the weld size from the main standoff 
member to the plate bolting into the collar. See below for reference.



Issue # Photo #

1

2

3

4

5

6

7

8

Photo #

Photo #
Photo #
Photo #
Photo #
Photo #

Mapping Notes

1. Please report any visible structural or safety issues observed on the antenna mounts (Damaged members, loose connections, tilting mounts, safety climb issues, etc.) 

Description of Issue

If the tower lighting system is being obstructed by the carrier's equipment (for example: a light nested by the antennas), please provide photos and fill in the information below.

Additional Comments:

Standard Conditions
1. Obvious safety and structural issues/deficiencies noticed at the time of the mount mapping are to be reported in this mapping. However, this mount mapping is not a condition assessment of the mount.

6. Please measure and report the size and length of all existing antenna mounting pipes.

8. Don't delete or rearrange any sheet or contents of any sheet from this mapping form.
7. Please measure and report the antenna information for all sectors. 

Observed Safety and Structural Issues During the Mount Mapping

2. If the thickness of the existing pipes or tubing can't be obtained from a general tool (such as Caliper), please use an ultrasonic measurement tool (thickness gauge) to measure the thickness.
3. Please create all required detail sketches of the mounts and insert them into the "Sketches" tab.
4. Please measure and enter the bolt sizes and types under the Members Box in the spreadsheet of the mount type.
5. Take and label the photos of the tower, mounts, connections, antennas and all measurements. Minimum 50 photos are required.

Observed Obstructions to Tower Lighting System

Description of Obstruction:

Lighting Technology:
Elevation (AGL) at base of light (Ft.):

Is a service loop available?
Is beacon installed on an extension?

Type of Light:



V4.0 Updated on 3-31-2021

FCC #

Tower Owner:
Site Name:
Site Number or ID:
Mapping Contractor:

This antenna mapping form is the property of TES and under PATENT PENDING. The formation contained herein is considered confidential in nature and is to be used only for the specific customer it was intended for. Reproduction, transmission, publication, 
modification or disclosure by any method is prohibited except by express written permission of TES. All means and methods are the responsibility of the contractor and the work shall be compliant with ANSI/ASSE A 10.48, OSHA, FCC, FAA and other safety 
requirements that may apply. TES is not warrantying the usability of the safety climb as it must be assessed prior to each use in compliance with OSHA requirements.

Antenna Mount Mapping Form (PATENT PENDING)
Crown Mapping Date: 6/16/2021
BRISTOL W 2 CT Tower Type: Monopole
468192 Tower Height (Ft.): 180
HUDSON DESIGN GROUP, LLC. Mount Elevation (Ft.): 140

Please Insert Sketches of the Antenna Mount



Please Insert Sketches of the Antenna Mount, cont'd
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96712.017.01

ISSUED FOR:

PROJECT NO:

REVISION:

CHECKED BY:

LE-1
SHEET NUMBER:

20 ALEXANDER DRIVE
WALLINGFORD, CT 06492

0

LR

MTS ENGINEERING, P.L.L.C.
1717 S. BOULDER
SUITE 300
TULSA, OK 74119
PH: (918) 587-4630
btwo@btgrp.com

LOCATION MAP
N.T.S

SCALE:
PARTIAL SITE / KEY PLAN1 N.T.S.N

N

SCALE:
SITE PLAN2 N

0' 48'32'16'8'

SCALE:
TOWER ELEVATION3 N.T.S



SCALE:
NEW RF FILTER PLAN1 N
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PROJECT NO:

REVISION:

CHECKED BY:

LE-2
SHEET NUMBER:

20 ALEXANDER DRIVE
WALLINGFORD, CT 06492

0
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MTS ENGINEERING, P.L.L.C.
1717 S. BOULDER
SUITE 300
TULSA, OK 74119
PH: (918) 587-4630
btwo@btgrp.com

8'1' 4'0' 2'
SCALE:
NEW RF FILTER ELEVATION2

8'1' 4'0' 2'
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