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1033 WATERVLIET SHAKER RD, ALBANY, NY  12205 
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Mount Analysis Report 
 

April 7, 2019 
 

Site Name Killingworth – RTE 81
Site Number CTL02045
FA Number 10034999
PACE Number MRCTB035091/ MRCTB035254/ MRCTB035289/ 

MRCTB035122
Client Smartlink
Carrier AT&T
Infinigy Job Number 499-006

Site Location 

323 Route 81 
Killingworth, CT 06419 
41o 22’ 10.07” N NAD83 
72o 33’ 51.20” W NAD83

Mount Type Sector Frame
Mount Centerline E.L. 133.0 ft
Passing Mount Usage 72.8% 
Overall Result Pass
Note Replace existing mounts with (3) SitePro1 VFA12-

WLL mounts prior to installation of proposed 
appurtenances.  

 
Upon reviewing the results of this analysis, it is our opinion that the proposed mount meets the 
specified TIA code requirements.  The proposed antenna mounts and connections are therefore 
deemed adequate to support the final loading configuration as listed in this report. 

 
 
 
 
 
 
 
 
 

 
 

Brenden Archer 
Project Engineer II 

 

04-08-19
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Introduction 

 
Infinigy Engineering has been requested to perform a mount analysis on the existing AT&T 
mounts. All supporting documents have been obtained from the client and are assumed to be 
accurate and applicable to this site. The mount was analyzed using RISA-3D Version 17.0.2 
analysis software. 
 
Supporting Documentation 
 

Construction Drawings Infinigy Engineering, Job #499-006, dated January 31, 2019
RFDS AT&T RFDS ID #2572167, dated January 23, 2019 
Previous Tower Analysis Hudson Design Group, dated November 30, 2012 
As-Built Drawings Hudson Design Group, dated December 7, 2012 

 
Analysis Code Requirements 
 

Wind Speed 101 mph (3-Second Gust, VASD) / 130 mph (3-Second Gust, VULT)
Wind Speed w/ ice 40 mph (3-Second Gust, VASD) w/ 1.275” ice 
TIA Revision ANSI/TIA-222-H
Adopted IBC 2015 IBC/ 2018 Connecticut State Building Code 
Structure Class II 
Exposure Category B 
Topographic Category 1 
Calculated Crest Height 0 

 
Conclusion 
 
Upon reviewing the results of this analysis, it is our opinion that the proposed mount meets the 
specified TIA code requirements.  The proposed antenna mounts and connections are therefore 
deemed adequate to support the final loading configuration as listed in this report. 
 
If you have any questions, require additional information, or actual conditions differ from those as 
detailed in this report please contact me via the information below: 
 
 
 
 
 
 
Brenden Archer 
Project Engineer II | Infinigy  
1033 Watervliet Shaker Road, Albany, NY 12205 
(O) (518) 690-0790  
barcher@infinigy.com www.infinigy.com 
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Final Configuration Loading 
 

Mount 
CL (ft) 

Rad. 
HT (ft) 

Verti. 
O/S (ft) 

Hori. O/S 
(ft) (1) Qty. Appurtenance (2)(3) Carrier 

133.0 133.0 0.0 

8.0 1 Decibel DB225-A 

AT&T 

12.0 3 Powerwave 7770 
4.0 1 Kathrein 840-370799K 
4.0 2 Kathrein 800-10991K 
0.0 1 Kathrein 800-10966 
0.0 2 Kathrein 800-10965 
4.0 3 Ericsson RRUS-4415 B25 
0.0 3 Ericsson RRUS-8843 B2/B66A
0.0 3 Ericsson RRUS-4449 B5/B12 
12.0 6 Powerwave LGP-21401 

-- 3 Raycap DC6-48-60-18-8F 
(1) Horizontal Offset is defined as the distance from the left most edge of the mount face horizontal when viewed facing the tower. 
(2) Radios are mounted behind antennas at respective locations see appended documents for vertical locations. 
(3) Raycaps are mounted on the tower legs. 

 

Structure Usages 
 

Stand-off 61.6% Pass
Horizontal 72.8% Pass
Mount Pipe 43.3% Pass

Results 72.8% Pass
 
Mount Connections 
 

Reaction Data Design Capacity* Analysis Reactions Results
Max Tension (Kips.) 12.34 2.51 20.3%
Max Shear (Kips.) 7.70 1.11 14.4%

Unity Check -- -- 34.7%
*Assumed (2) 1/2” A307 anchors. Contractor to field verify anchors diameter prior to proposed installation. 
 
 

- Anchors reactions are acceptable when compare to code calculated capacities. 
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Assumptions and Limitations 
 
Our structural calculations are completed assuming all information provided to Infinigy 
Engineering is accurate and applicable to this site. For the purposes of calculations, we assume an 
overall structure condition of “like new” and all members and connections to be free of corrosion 
and/or structural defects. The structure owner and/or contractor shall verify the structure’s 
condition prior to installation of any proposed equipment.  If actual conditions differ from those 
described in this report Infinigy Engineering should be notified immediately to complete a revised 
evaluation. 
 
Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and procedures. 
Our structural results are proprietary and should not be used by others as their own.  Infinigy 
Engineering is not responsible for decisions made by others that are or are not based on our 
supplied assumptions and conclusions. 
  
This report is an evaluation of the proposed carriers mount structure only and does not reflect 
adequacy of the existing tower, other mounts, or coax mounting attachments.  These elements are 
assumed to be adequate for the purposes of this analysis and are assumed to have been installed 
per their manufacturer requirements.   
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Site Name: CTL02045

Client: Smartlink

Carrier: AT&T

Engineer: BDA

Date: 4/7/2019

Site Information Inputs: Rooftop Inputs:

Adopted Building Code: 2015 IBC Rooftop Wind Speed‐Up?: No

Structure Load Standard: TIA‐222‐H Height Above Roof (zr): 0.00 ft

Antenna Load Standard: TIA‐222‐H Parapet Height: 0.00 ft

Structure Risk Category: II Distance to Edge of Building (Xb): 0.00 ft

Structure Type: Mount ‐ Sector Height of Building (Hs): 50.00 ft

Number of Sectors: 3

Structure Shape 1: Round Width of Building Face (Ws): 0.00 ft

Wind Loading Inputs:

Design Wind Velocity: 130 mph (ultimate 3‐second gust) qz (psf) Gh FST (psf) qz (psf) Gh FST (psf)

Wind Centerline 1 (z1): 133.0 ft 44.07 1.00 52.88 4.17 1.00 14.19

Side Face Angle (θ): 60 degrees

Exposure Category: B

Topographic Category: 1

Crest Height (H): 1499 ft

Topographic Feature: Hill

Slope Distance (L): 4314 ft

Distance from Crest (x): 259 ft

Ice Loading Inputs:

Is Ice Loading Needed?: Yes

Ice Wind Velocity: 40 mph (ultimate 3‐second gust)

Base Ice Thickness: 1.275 in

Appurtenance Name Elevation (ft)
Total 

Quantity
Ka

Front 

Shape

Side 

Shape

qz 
(psf)

EPA 

(ft2)

Fz 

(lbs)

Fx 

(lbs)

Fz(60)     

(lbs)

Fx(30)     

(lbs)

Powerwave 7770 133.0 3 1.00 Flat Flat 44.07 5.51 242.73 129.03 157.46 214.31

Kathrein 840‐370799K 133.0 1 1.00 Flat Flat 44.07 13.66 601.96 316.78 388.08 530.67

Kathrein 800‐10991K 133.0 2 1.00 Flat Flat 44.07 13.81 608.71 257.04 344.96 520.79

Kathrein 800‐10966 133.0 1 1.00 Flat Flat 44.07 17.36 765.10 330.49 439.14 656.45

Kathrein 800‐10965 133.0 2 1.00 Flat Flat 44.07 13.81 608.71 257.04 344.96 520.79

Ericsson RRUS‐4415 B25 133.0 3 1.00 Flat Flat 44.07 1.86 81.80 38.34 49.20 70.93

Ericsson RRUS‐4449 B5/B12 133.0 3 1.00 Flat Flat 44.07 2.09 92.02 62.44 69.84 84.63

Ericsson RRUS‐8843 B2/B66A 133.0 3 1.00 Flat Flat 44.07 1.75 77.11 60.04 64.31 72.85

Powerwave LGP‐21401 133.0 6 1.00 Flat Flat 44.07 0.55 24.36 19.63 20.81 23.18

Raycap DC6‐48‐60‐18‐8F 133.0 3 1.00 Round Round 44.07 1.21 53.39 53.39 53.39 53.39

Decibel DB225‐A 133.0 1 1.00 Round Round 44.07 2.85 125.71 125.71 125.71 125.71

INFINIGY WIND LOAD CALCULATOR 3.0.2

Input Appurtenance Information and Load Placements: ERROR: Ka factor cannot be less than 1.0 for Mounts.

Wind with IceWind with No Ice



Company : Infinigy Engineering, PLLC Apr 7, 2019
10:19 AMDesigner : BDA

Job Number : 499-006 Checked By:_____
Model Name : CTL02045

Member Primary Data
Label I Joint J Joint K Joint Rotate(d... Section/Shape Type Design List Material Design Rul...

1 M1 N6 N2 90 RIGID None None RIGID Typical
2 M3 N5 N3 90 RIGID None None RIGID Typical
3 M5 N5 N8 90 RIGID None None RIGID Typical
4 M7 N6 N9 90 RIGID None None RIGID Typical
5 M2 N12 N1 90 Plate Beam None A36 Gr.36 Typical
6 M4 N17 N4 90 Plate Beam None A36 Gr.36 Typical
7 M6 N16 N7 90 Plate Beam None A36 Gr.36 Typical
8 M8 N13 N10 90 Plate Beam None A36 Gr.36 Typical
9 TB1 TF5 TL5 2 Pipe Beam Pipe A53-b Typical
10 M14 N11 N14 2.5 Pipe Beam Pipe A53-b Typical
11 M15 N18 N15 2.5 Pipe Beam Pipe A53-b Typical
12 M16 N1 N2 2 Pipe Beam Pipe A53-b Typical
13 M17 N4 N3 2 Pipe Beam Pipe A53-b Typical
14 M18 N7 N8 2 Pipe Beam Pipe A53-b Typical
15 M19 N10 N9 2 Pipe Beam Pipe A53-b Typical
16 M24 N50 N51 5/8" SR Beam BAR A36 Gr.36 Typical
17 M25 N54A N55A 5/8" SR Beam BAR A36 Gr.36 Typical
18 M26 N57A N56A 5/8" SR Beam BAR A36 Gr.36 Typical
19 M27 N53 N52 5/8" SR Beam BAR A36 Gr.36 Typical
20 M28 N57A N52 3/4" SR Beam BAR A36 Gr.36 Typical
21 M29 N56A N53 3/4" SR Beam BAR A36 Gr.36 Typical
22 M30 N51 N54A 3/4" SR Beam BAR A36 Gr.36 Typical
23 M31 N50 N55A 3/4" SR Beam BAR A36 Gr.36 Typical
24 TB2 TF6 TL4 2 Pipe Beam Pipe A53-b Typical
25 MP1 N60 N56 2 Pipe Beam Pipe A53-b Typical
26 MP2 N61 N57 2 Pipe Beam Pipe A53-b Typical
27 MP4 N59 N55B 2 Pipe Beam Pipe A53-b Typical
28 MP5 N58 N54B 2 Pipe Beam Pipe A53-b Typical
29 M33 N51A N11 RIGID None None RIGID Typical
30 M34 N48 N18 RIGID None None RIGID Typical
31 M35 N52B N52A RIGID None None RIGID Typical
32 M36 N53B N53A RIGID None None RIGID Typical
33 M37A N46 N55 RIGID None None RIGID Typical
34 M38 N47 N54 RIGID None None RIGID Typical
35 M39A N50A N14 RIGID None None RIGID Typical
36 M40A N49 N15 RIGID None None RIGID Typical
37 MP3 N59A N58A 2 Pipe Beam Pipe A53-b Typical
38 M38A N61A N57B RIGID None None RIGID Typical
39 M39 N60A N56B RIGID None None RIGID Typical

Material Takeoff
Material Size Pieces Length[in] Weight[K]

1 General
2 RIGID 14 68 0
3 Total General 14 68 0
4
5 Hot Rolled Steel
6 A36 Gr.36 .625 x 3.5" 4 19.1 0
7 A36 Gr.36 3/4" Solid 4 190 0
8 A36 Gr.36 0.625" S.R. 4 160 0
9 A53-b PIPE_2.0 11 834 .2
10 A53-b PIPE_2.5 2 288 .1
11 Total HR Steel 25 1491.2 .4

RISA-3D Version 17.0.2      Page 1 [C:\...\...\...\...\...\...\Mount\Rerun MA\Heavy WLL VFA12-HD (TB1).r3d] 



Company : Infinigy Engineering, PLLC Apr 7, 2019
10:19 AMDesigner : BDA

Job Number : 499-006 Checked By:_____
Model Name : CTL02045

Basic Load Cases
BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Me... Surface(...

1 Self Weight DL -1 10
2 Wind Load AZI 000 WLZ 10 1
3 Wind Load AZI 090 WLX 10 1
4 Ice Weight OL1 10 39
5 Wind + Ice Load AZI 000 OL2 10 1
6 Wind + Ice Load AZI 090 OL3 10 1
7 Service Live 1 LL 2
8 Seismic Load AZI 000 ELZ
9 Seismic Load AZI 090 ELX
10 BLC 2 Transient Area Loads None 27
11 BLC 3 Transient Area Loads None 35
12 BLC 5 Transient Area Loads None 27
13 BLC 6 Transient Area Loads None 35

Load Combinations
Description S...P... S...B...Fa... BLC Fac...BLC Fa... B...F... B...F... B...F... B...F... B...F... B...F... B...F...

1 1.4D Y... Y DL 1.4
2 1.2D + 1W AZI 000 Y... Y DL 1.2 WLZ 1
3 1.2D + 1W AZI 030 Y... Y DL 1.2 WLZ .866 W... .5
4 1.2D + 1W AZI 060 Y... Y DL 1.2 WLZ .5 W... .866

5 1.2D + 1W AZI 090 Y... Y DL 1.2 W... 1
6 1.2D + 1W AZI 120 Y... Y DL 1.2 WLZ -.5 W... .866

7 1.2D + 1W AZI 150 Y... Y DL 1.2 WLZ -.866 W... .5
8 1.2D + 1W AZI 180 Y... Y DL 1.2 WLZ -1
9 1.2D + 1W AZI 210 Y... Y DL 1.2 WLZ -.866 W... -.5
10 1.2D + 1W AZI 240 Y... Y DL 1.2 WLZ -.5 W... -.866

11 1.2D + 1W AZI 270 Y... Y DL 1.2 W... -1
12 1.2D + 1W AZI 300 Y... Y DL 1.2 WLZ .5 W... -.866

13 1.2D + 1W AZI 330 Y... Y DL 1.2 WLZ .866 W... -.5
14 0.9D + 1W AZI 000 Y... Y DL .9 WLZ 1
15 0.9D + 1W AZI 030 Y... Y DL .9 WLZ .866 W... .5
16 0.9D + 1W AZI 060 Y... Y DL .9 WLZ .5 W... .866

17 0.9D + 1W AZI 090 Y... Y DL .9 W... 1
18 0.9D + 1W AZI 120 Y... Y DL .9 WLZ -.5 W... .866

19 0.9D + 1W AZI 150 Y... Y DL .9 WLZ -.866 W... .5
20 0.9D + 1W AZI 180 Y... Y DL .9 WLZ -1
21 0.9D + 1W AZI 210 Y... Y DL .9 WLZ -.866 W... -.5
22 0.9D + 1W AZI 240 Y... Y DL .9 WLZ -.5 W... -.866

23 0.9D + 1W AZI 270 Y... Y DL .9 W... -1
24 0.9D + 1W AZI 300 Y... Y DL .9 WLZ .5 W... -.866

25 0.9D + 1W AZI 330 Y... Y DL .9 WLZ .866 W... -.5
26 1.2D + 1.0Di Y... Y DL 1.2 OL1 1
27 1.2D + 1.0Di + 1.0Wi AZI 000 Y... Y DL 1.2 OL1 1 OL2 1
28 1.2D + 1.0Di + 1.0Wi AZI 030 Y... Y DL 1.2 OL1 1 OL2 .866 ... .5
29 1.2D + 1.0Di + 1.0Wi AZI 060 Y... Y DL 1.2 OL1 1 OL2 .5 ... .8...

30 1.2D + 1.0Di + 1.0Wi AZI 090 Y... Y DL 1.2 OL1 1 ... 1
31 1.2D + 1.0Di + 1.0Wi AZI 120 Y... Y DL 1.2 OL1 1 OL2 -.5 ... .8...

32 1.2D + 1.0Di + 1.0Wi AZI 150 Y... Y DL 1.2 OL1 1 OL2-.866... .5
33 1.2D + 1.0Di + 1.0Wi AZI 180 Y... Y DL 1.2 OL1 1 OL2 -1
34 1.2D + 1.0Di + 1.0Wi AZI 210 Y... Y DL 1.2 OL1 1 OL2-.866... -.5
35 1.2D + 1.0Di + 1.0Wi AZI 240 Y... Y DL 1.2 OL1 1 OL2 -.5 ... -....

36 1.2D + 1.0Di + 1.0Wi AZI 270 Y... Y DL 1.2 OL1 1 ... -1
37 1.2D + 1.0Di + 1.0Wi AZI 300 Y... Y DL 1.2 OL1 1 OL2 .5 ... -....

38 1.2D + 1.0Di + 1.0Wi AZI 330 Y... Y DL 1.2 OL1 1 OL2 .866 ... -.5
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Load Combinations (Continued)
Description S...P... S...B...Fa... BLC Fac...BLC Fa... B...F... B...F... B...F... B...F... B...F... B...F... B...F...

39 1.2D + 1.5L + 1.0WL (30 mph) AZI 000 Y... Y DL 1.2 LL 1.5 WLZ .053

40 1.2D + 1.5L + 1.0WL (30 mph) AZI 030 Y... Y DL 1.2 LL 1.5 WLZ .046 ... .0...

41 1.2D + 1.5L + 1.0WL (30 mph) AZI 060 Y... Y DL 1.2 LL 1.5 WLZ .027 ... .0...

42 1.2D + 1.5L + 1.0WL (30 mph) AZI 090 Y... Y DL 1.2 LL 1.5 ... .0...

43 1.2D + 1.5L + 1.0WL (30 mph) AZI 120 Y... Y DL 1.2 LL 1.5 WLZ-.027... .0...

44 1.2D + 1.5L + 1.0WL (30 mph) AZI 150 Y... Y DL 1.2 LL 1.5 WLZ-.046... .0...

45 1.2D + 1.5L + 1.0WL (30 mph) AZI 180 Y... Y DL 1.2 LL 1.5 WLZ-.053

46 1.2D + 1.5L + 1.0WL (30 mph) AZI 210 Y... Y DL 1.2 LL 1.5 WLZ-.046... -....

47 1.2D + 1.5L + 1.0WL (30 mph) AZI 240 Y... Y DL 1.2 LL 1.5 WLZ-.027... -....

48 1.2D + 1.5L + 1.0WL (30 mph) AZI 270 Y... Y DL 1.2 LL 1.5 ... -....

49 1.2D + 1.5L + 1.0WL (30 mph) AZI 300 Y... Y DL 1.2 LL 1.5 WLZ .027 ... -....

50 1.2D + 1.5L + 1.0WL (30 mph) AZI 330 Y... Y DL 1.2 LL 1.5 WLZ .046 ... -....

Envelope Joint Reactions
Joint X [lb] LC Y [lb] LC Z [lb] LC MX [lb-ft] LC MY [lb-ft] LC MZ [lb-ft] LC

1 N6 max 1112.608 18 2512.679 34 1110.941 19 -325.676 20 0 50 643.064 5
2 min -1714.839 12 708.687 15 -2459.863 13 -1486.838 27 0 1 -207.506 23
3 N5 max 868.479 5 155.089 28 1823.54 27 270.204 8 0 50 108.976 32
4 min -311.801 23 -18.685 21 -632.639 20 -268.868 14 0 1 -30.689 25
5 TL4 max 278.628 3 47.928 35 746.794 3 0 50 0 50 0 50
6 min -248.253 21 2.328 16 -666.275 21 0 1 0 1 0 1
7 TL5 max 445.031 13 48.338 32 2816.483 13 0 50 0 50 0 50
8 min -428.879 19 -2.499 25 -2689.707 19 0 1 0 1 0 1
9 Totals: max 1730.488 5 2745.367 38 2818.974 2
10 min -1730.488 11 809.642 19 -2818.934 20

Envelope AISC 15th(360-16): LRFD Steel Code Checks
Member Shape Code Che... Loc[in] LC Shear Ch... Loc[in] Dir LC phi*Pnc [lb] phi*P... phi*M...phi*M...... Eqn

1 M14 PIPE_2.5 .728 106.105 8 .269 106.105 7 30825.381 50715 3596....3596....... H1-1b

2 M18 PIPE_2.0 .616 30 8 .229 1.579 8 31128.673 32130 1871....1871....... H1-1b

3 M19 PIPE_2.0 .495 0 8 .188 30 32 31128.673 32130 1871....1871....... H1-1b

4 M17 PIPE_2.0 .469 30 8 .099 1.579 9 31128.673 32130 1871....1871....... H1-1b

5 M6 .625 x 3.5" .461 0 8 .416 4.778 y 8 69777.888 70875 922.8...5167....... H1-1b

6 MP5 PIPE_2.0 .433 65.684 8 .067 65.684 8 14916.096 32130 1871....1871....... H1-1b

7 M8 .625 x 3.5" .397 0 32 .202 4.778 y 8 69777.888 70875 922.8...5167....... H1-1b

8 M27 0.625" S.R. .388 0 30 .068 0 8 4134.294 9946.8 96.768 96.768 1 H1-1a

9 MP3 PIPE_2.0 .313 65.684 4 .050 65.684 3 14916.096 32130 1871....1871....... H1-1b

10 MP4 PIPE_2.0 .295 65.684 13 .200 65.684 8 14916.096 32130 1871....1871....... H1-1b

11 M15 PIPE_2.5 .279 109.895 2 .188 109.895 8 30825.381 50715 3596....3596....... H1-1b

12 TB1 PIPE_2.0 .278 0 25 .008 0 12 16061.133 32130 1871....1871....... H1-1b

13 M16 PIPE_2.0 .273 30 8 .110 30 35 31128.673 32130 1871....1871....... H1-1b

14 M4 .625 x 3.5" .267 0 9 .120 4.778 y 46 69777.888 70875 922.8...5167....... H1-1b

15 MP1 PIPE_2.0 .187 30.316 50 .040 65.684 44 14916.096 32130 1871....1871....... H1-1b

16 MP2 PIPE_2.0 .187 65.684 41 .053 30.316 46 14916.096 32130 1871....1871....... H1-1b

17 M2 .625 x 3.5" .166 0 13 .128 0 y 47 69777.888 70875 922.8...5167....... H1-1b

18 M28 3/4" Solid .156 0 7 .060 47.512 8 3789.856 1432... 184.32 184.32 ... H1-1b

19 TB2 PIPE_2.0 .126 0 4 .007 0 30 14926.593 32130 1871....1871....... H1-1b

20 M24 0.625" S.R. .108 40 38 .020 0 9 4134.294 9946.8 96.768 96.768 ... H1-...

21 M30 3/4" Solid .100 0 37 .014 47.512 10 3789.856 1432... 184.32 184.32 ... H1-1b

22 M26 0.625" S.R. .069 0 6 .028 0 7 4134.294 9946.8 96.768 96.768 1 H1-1b

23 M25 0.625" S.R. .052 40 8 .018 0 5 4134.294 9946.8 96.768 96.768 ... H1-1b

24 M31 3/4" Solid .003 23.756 18 .015 0 17 3789.856 1432... 184.32 184.32 ... H1-...

25 M29 3/4" Solid .000 0 50 .000 0 50 3789.856 1432... 184.32 184.32 1 H1-1a

RISA-3D Version 17.0.2      Page 3 [C:\...\...\...\...\...\...\Mount\Rerun MA\Heavy WLL VFA12-HD (TB1).r3d] 



Company : Infinigy Engineering, PLLC Apr 7, 2019
10:19 AMDesigner : BDA

Job Number : 499-006 Checked By:_____
Model Name : CTL02045

Hot Rolled Steel Section Sets
Label Shape Type Design List Material Design R... A [in2] Iyy [in4] Izz [in4] J [in4]

1 2 Pipe PIPE_2.0 Beam Pipe A53-b Typical 1.02 .627 .627 1.25
2 2.5 Pipe PIPE_2.5 Beam Pipe A53-b Typical 1.61 1.45 1.45 2.89
3 3/4" SR 3/4" Solid Beam BAR A36 Gr.36 Typical .442 .016 .016 .031
4 5/8" SR 0.625" S.R. Beam BAR A36 Gr.36 Typical .307 .007 .007 .015
5 Plate .625 x 3.5" Beam None A36 Gr.36 Typical 2.188 .071 2.233 .253

Joint Boundary Conditions
Joint Label X [k/in] Y [k/in] Z [k/in] X Rot.[k-ft/rad] Y Rot.[k-ft/rad] Z Rot.[k-ft/rad]

1 N6 Reaction Reaction Reaction Reaction Reaction
2 N5 Reaction Reaction Reaction Reaction Reaction
3 TL4 Reaction Reaction Reaction
4 TL5 Reaction Reaction Reaction

Member Advanced Data
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Defl Rat...Analysis ... Inactive Seismic...

1 M1 Yes ** NA ** None
2 M3 Yes ** NA ** None
3 M5 Yes ** NA ** None
4 M7 Yes ** NA ** None
5 M2 Yes None
6 M4 Yes None
7 M6 Yes None
8 M8 Yes None
9 TB1 Yes None
10 M14 Yes None
11 M15 Yes None
12 M16 Yes None
13 M17 Yes None
14 M18 Yes None
15 M19 Yes None
16 M24 Yes None
17 M25 Yes None
18 M26 Yes None
19 M27 Yes None
20 M28 Yes None
21 M29 Tension ... Yes None
22 M30 Yes None
23 M31 Tension ... Yes None
24 TB2 Yes None
25 MP1 Yes None
26 MP2 Yes None
27 MP4 Yes None
28 MP5 Yes None
29 M33 Yes ** NA ** None
30 M34 Yes ** NA ** None
31 M35 Yes ** NA ** None
32 M36 Yes ** NA ** None
33 M37A Yes ** NA ** None
34 M38 Yes ** NA ** None
35 M39A Yes ** NA ** None
36 M40A Yes ** NA ** None
37 MP3 Yes None
38 M38A Yes ** NA ** None
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Member Advanced Data (Continued)
Label I Release J Release I Offset[in] J Offset[in] T/C Only Physical Defl Rat...Analysis ... Inactive Seismic...

39 M39 Yes ** NA ** None

Hot Rolled Steel Design Parameters
Label Shape Length[in] Lbyy[in] Lbzz[in] Lcomp top[in]Lcomp bot[in] L-torq... Kyy Kzz Cb Function

1 M2 Plate 4.778 Lbyy .65 .65 Lateral

2 M4 Plate 4.778 Lbyy .65 .65 Lateral

3 M6 Plate 4.778 Lbyy .65 .65 Lateral

4 M8 Plate 4.778 Lbyy .65 .65 Lateral

5 TB1 2 Pipe 114.07 Lbyy .8 .8 Lateral

6 M14 2.5 Pipe 144 Lbyy .65 .65 Lateral

7 M15 2.5 Pipe 144 Lbyy .65 .65 Lateral

8 M16 2 Pipe 30 Lbyy .65 .65 Lateral

9 M17 2 Pipe 30 Lbyy .65 .65 Lateral

10 M18 2 Pipe 30 Lbyy .65 .65 Lateral

11 M19 2 Pipe 30 Lbyy .65 .65 Lateral

12 M24 5/8" SR 40 30 30 Lbyy .65 .65 Lateral

13 M25 5/8" SR 40 30 30 Lbyy .65 .65 Lateral

14 M26 5/8" SR 40 30 30 Lbyy .65 .65 Lateral

15 M27 5/8" SR 40 30 30 Lbyy .65 .65 Lateral

16 M28 3/4" SR 47.512 Lbyy .65 .65 Lateral

17 M29 3/4" SR 47.512 Lbyy .65 .65 Lateral

18 M30 3/4" SR 47.512 Lbyy .65 .65 Lateral

19 M31 3/4" SR 47.512 Lbyy .65 .65 Lateral

20 TB2 2 Pipe 119.945 Lbyy .8 .8 Lateral

21 MP1 2 Pipe 96 Lbyy Lateral

22 MP2 2 Pipe 96 Lbyy Lateral

23 MP4 2 Pipe 96 Lbyy Lateral

24 MP5 2 Pipe 96 Lbyy Lateral

25 MP3 2 Pipe 96 Lbyy Lateral

Joint Loads and Enforced Displacements (BLC 7 : Service Live 1)
Joint Label L,D,M Direction Magnitude[(lb,lb-ft), (in,rad), (lb*s^2/in, lb*s^2*i...

1 N18 L Y -250
2 N15 L Y -250

Member Point Loads (BLC 1 : Self Weight)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Y -17.5 24
2 MP3 Y -52.9 6
3 MP5 Y -57.3 6
4 MP3 Y -47.4 60
5 MP5 Y -70.5 60
6 MP5 Y -72 66
7 MP1 Y -32 60
8 MP1 Y -17.5 72
9 MP3 Y -52.9 90
10 MP5 Y -57.3 90

Member Point Loads (BLC 2 : Wind Load AZI 000)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Z -121.37 24
2 MP3 Z -300.98 6
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Member Point Loads (BLC 2 : Wind Load AZI 000) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

3 MP5 Z -382.55 6
4 MP3 Z -81.8 60
5 MP5 Z -92.02 60
6 MP5 Z -77.11 66
7 MP1 Z -48.71 60
8 MP1 Z -121.37 72
9 MP3 Z -300.98 90
10 MP5 Z -382.55 90

Member Point Loads (BLC 3 : Wind Load AZI 090)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -64.52 24
2 MP3 X -158.39 6
3 MP5 X -165.24 6
4 MP3 X -38.34 60
5 MP5 X -62.44 60
6 MP5 X -60.04 66
7 MP1 X -39.26 60
8 MP1 X -64.52 72
9 MP3 X -158.39 90
10 MP5 X -165.24 90

Member Point Loads (BLC 4 : Ice Weight)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Y -54.71 24
2 MP3 Y -118.94 6
3 MP5 Y -146.74 6
4 MP3 Y -50.04 60
5 MP5 Y -64.94 60
6 MP5 Y -61.91 66
7 MP1 Y -43.52 60
8 MP1 Y -54.71 72
9 MP3 Y -118.94 90
10 MP5 Y -146.74 90

Member Point Loads (BLC 5 : Wind + Ice Load AZI 000)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 Z -14.89 24
2 MP3 Z -34.13 6
3 MP5 Z -42.08 6
4 MP3 Z -11.1 60
5 MP5 Z -12.26 60
6 MP5 Z -10.55 66
7 MP1 Z -8.59 60
8 MP1 Z -14.89 72
9 MP3 Z -34.13 90
10 MP5 Z -42.08 90

Member Point Loads (BLC 6 : Wind + Ice Load AZI 090)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

1 MP1 X -9.39 24
2 MP3 X -20.49 6
3 MP5 X -21.16 6
4 MP3 X -6.24 60
5 MP5 X -9 60
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Member Point Loads (BLC 6 : Wind + Ice Load AZI 090) (Continued)
Member Label Direction Magnitude[lb,lb-ft] Location[in,%]

6 MP5 X -8.62 66
7 MP1 X -7.43 60
8 MP1 X -9.39 72
9 MP3 X -20.49 90
10 MP5 X -21.16 90

Member Distributed Loads (BLC 4 : Ice Weight)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

1 M1 Y -3.342 -3.342 0 %100
2 M3 Y -3.342 -3.342 0 %100
3 M5 Y -3.342 -3.342 0 %100
4 M7 Y -3.342 -3.342 0 %100
5 M2 Y -4.767 -4.767 0 %100
6 M4 Y -4.767 -4.767 0 %100
7 M6 Y -4.767 -4.767 0 %100
8 M8 Y -4.767 -4.767 0 %100
9 TB1 Y -6.886 -6.886 0 %100
10 M14 Y -7.782 -7.782 0 %100
11 M15 Y -7.782 -7.782 0 %100
12 M16 Y -6.886 -6.886 0 %100
13 M17 Y -6.886 -6.886 0 %100
14 M18 Y -6.886 -6.886 0 %100
15 M19 Y -6.886 -6.886 0 %100
16 M24 Y -3.744 -3.744 0 %100
17 M25 Y -3.744 -3.744 0 %100
18 M26 Y -3.744 -3.744 0 %100
19 M27 Y -3.744 -3.744 0 %100
20 M28 Y -3.968 -3.968 0 %100
21 M29 Y -3.968 -3.968 0 %100
22 M30 Y -3.968 -3.968 0 %100
23 M31 Y -3.968 -3.968 0 %100
24 TB2 Y -6.886 -6.886 0 %100
25 MP1 Y -6.886 -6.886 0 %100
26 MP2 Y -6.886 -6.886 0 %100
27 MP4 Y -6.886 -6.886 0 %100
28 MP5 Y -6.886 -6.886 0 %100
29 M33 Y -3.342 -3.342 0 %100
30 M34 Y -3.342 -3.342 0 %100
31 M35 Y -3.342 -3.342 0 %100
32 M36 Y -3.342 -3.342 0 %100
33 M37A Y -3.342 -3.342 0 %100
34 M38 Y -3.342 -3.342 0 %100
35 M39A Y -3.342 -3.342 0 %100
36 M40A Y -3.342 -3.342 0 %100
37 MP3 Y -6.886 -6.886 0 %100
38 M38A Y -3.342 -3.342 0 %100
39 M39 Y -3.342 -3.342 0 %100

Member Distributed Loads (BLC 10 : BLC 2 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

1 M1 Z 0 0 0 9.551
2 M3 Z 0 0 0 9.551
3 M5 Z 0 0 0 9.551
4 M7 Z 0 0 0 9.551
5 M2 Z -.461 -.461 0 4.778
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Member Distributed Loads (BLC 10 : BLC 2 Transient Area Loads) (Continued)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

6 M4 Z -.461 -.461 0 4.778
7 M6 Z -.461 -.461 0 4.778
8 M8 Z -.461 -.461 0 4.778
9 TB1 Z -1.606 -1.606 0 114.07
10 M14 Z -12.669 -12.669 0 144
11 M15 Z -12.669 -12.669 0 144
12 M16 Z -7.437 -7.437 0 30
13 M17 Z -7.437 -7.437 0 30
14 M18 Z -7.437 -7.437 0 30
15 M19 Z -7.437 -7.437 0 30
16 M24 Z -2.754 -2.754 0 40
17 M25 Z -2.754 -2.754 0 40
18 M26 Z -2.754 -2.754 0 40
19 M27 Z -2.754 -2.754 0 40
20 M28 Z -3.057 -3.057 0 47.512
21 M30 Z -3.057 -3.057 0 47.512
22 TB2 Z -3.577 -3.577 0 119.945
23 MP1 Z -10.466 -10.466 0 96
24 MP2 Z -10.466 -10.466 0 96
25 MP4 Z -10.466 -10.466 0 96
26 MP5 Z -10.466 -10.466 0 96
27 MP3 Z -10.466 -10.466 0 96

Member Distributed Loads (BLC 11 : BLC 3 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

1 M1 X 0 0 0 9.551
2 M3 X 0 0 0 9.551
3 M5 X 0 0 0 9.551
4 M7 X 0 0 0 9.551
5 M2 X -2.715 -2.715 0 4.778
6 M4 X -2.715 -2.715 0 4.778
7 M6 X -2.715 -2.715 0 4.778
8 M8 X -2.715 -2.715 0 4.778
9 TB1 X -10.342 -10.342 0 114.07
10 M16 X -7.364 -7.364 0 30
11 M17 X -7.364 -7.364 0 30
12 M18 X -7.364 -7.364 0 30
13 M19 X -7.364 -7.364 0 30
14 M24 X -2.754 -2.754 0 40
15 M25 X -2.754 -2.754 0 40
16 M26 X -2.754 -2.754 0 40
17 M27 X -2.754 -2.754 0 40
18 M28 X -3.052 -3.052 0 47.512
19 M30 X -3.052 -3.052 0 47.512
20 TB2 X -9.835 -9.835 0 119.945
21 MP1 X -10.466 -10.466 0 96
22 MP2 X -10.466 -10.466 0 96
23 MP4 X -10.466 -10.466 0 96
24 MP5 X -10.466 -10.466 0 96
25 M33 X 0 0 0 2.98
26 M34 X 0 0 0 2.98
27 M35 X 0 0 0 2.98
28 M36 X 0 0 0 2.98
29 M37A X 0 0 0 2.98
30 M38 X 0 0 0 2.98
31 M39A X 0 0 0 2.98
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Member Distributed Loads (BLC 11 : BLC 3 Transient Area Loads) (Continued)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

32 M40A X 0 0 0 2.98
33 MP3 X -10.466 -10.466 0 96
34 M38A X 0 0 0 2.98
35 M39 X 0 0 0 2.98

Member Distributed Loads (BLC 12 : BLC 5 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

1 M1 Z 0 0 0 9.551
2 M3 Z 0 0 0 9.551
3 M5 Z 0 0 0 9.551
4 M7 Z 0 0 0 9.551
5 M2 Z -.124 -.124 0 4.778
6 M4 Z -.124 -.124 0 4.778
7 M6 Z -.124 -.124 0 4.778
8 M8 Z -.124 -.124 0 4.778
9 TB1 Z -.431 -.431 0 114.07
10 M14 Z -3.4 -3.4 0 144
11 M15 Z -3.4 -3.4 0 144
12 M16 Z -1.996 -1.996 0 30
13 M17 Z -1.996 -1.996 0 30
14 M18 Z -1.996 -1.996 0 30
15 M19 Z -1.996 -1.996 0 30
16 M24 Z -.739 -.739 0 40
17 M25 Z -.739 -.739 0 40
18 M26 Z -.739 -.739 0 40
19 M27 Z -.739 -.739 0 40
20 M28 Z -.82 -.82 0 47.512
21 M30 Z -.82 -.82 0 47.512
22 TB2 Z -.96 -.96 0 119.945
23 MP1 Z -2.808 -2.808 0 96
24 MP2 Z -2.808 -2.808 0 96
25 MP4 Z -2.808 -2.808 0 96
26 MP5 Z -2.808 -2.808 0 96
27 MP3 Z -2.808 -2.808 0 96

Member Distributed Loads (BLC 13 : BLC 6 Transient Area Loads)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

1 M1 X 0 0 0 9.551
2 M3 X 0 0 0 9.551
3 M5 X 0 0 0 9.551
4 M7 X 0 0 0 9.551
5 M2 X -.729 -.729 0 4.778
6 M4 X -.729 -.729 0 4.778
7 M6 X -.729 -.729 0 4.778
8 M8 X -.729 -.729 0 4.778
9 TB1 X -2.775 -2.775 0 114.07
10 M16 X -1.976 -1.976 0 30
11 M17 X -1.976 -1.976 0 30
12 M18 X -1.976 -1.976 0 30
13 M19 X -1.976 -1.976 0 30
14 M24 X -.739 -.739 0 40
15 M25 X -.739 -.739 0 40
16 M26 X -.739 -.739 0 40
17 M27 X -.739 -.739 0 40
18 M28 X -.819 -.819 0 47.512
19 M30 X -.819 -.819 0 47.512

RISA-3D Version 17.0.2      Page 9 [C:\...\...\...\...\...\...\Mount\Rerun MA\Heavy WLL VFA12-HD (TB1).r3d] 



Company : Infinigy Engineering, PLLC Apr 7, 2019
10:19 AMDesigner : BDA

Job Number : 499-006 Checked By:_____
Model Name : CTL02045

Member Distributed Loads (BLC 13 : BLC 6 Transient Area Loads) (Continued)
Member Label Direction Start Magnitude[lb/ft,F,psf] End Magnitude[lb/ft,F,psf] Start Location[in...End Location[in,...

20 TB2 X -2.639 -2.639 0 119.945
21 MP1 X -2.808 -2.808 0 96
22 MP2 X -2.808 -2.808 0 96
23 MP4 X -2.808 -2.808 0 96
24 MP5 X -2.808 -2.808 0 96
25 M33 X 0 0 0 2.98
26 M34 X 0 0 0 2.98
27 M35 X 0 0 0 2.98
28 M36 X 0 0 0 2.98
29 M37A X 0 0 0 2.98
30 M38 X 0 0 0 2.98
31 M39A X 0 0 0 2.98
32 M40A X 0 0 0 2.98
33 MP3 X -2.808 -2.808 0 96
34 M38A X 0 0 0 2.98
35 M39 X 0 0 0 2.98

Member Area Loads (BLC 2 : Wind Load AZI 000)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N63 N62 N64 N65 Z Open Structure -52.88

Member Area Loads (BLC 3 : Wind Load AZI 090)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N65 N64 N66 N67 X Open Structure -52.88

Member Area Loads (BLC 5 : Wind + Ice Load AZI 000)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N63 N62 N64 N65 Z Open Structure -14.19

Member Area Loads (BLC 6 : Wind + Ice Load AZI 090)
Joint A Joint B Joint C Joint D Direction Distribution Magnitude[psf]

1 N65 N64 N66 N67 X Open Structure -14.19
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Structural Analysis Report 

 
March 21, 2019 

 
Site Name Killingworth – RTE 81
Site Number CTL02045
FA Number 10034999
PACE Number MRCTB035091/ MRCTB035254/ MRCTB035289/ 

MRCTB035122
Client Smartlink
Carrier AT&T
Infinigy Job Number 499-006

Site Location 

323 Route 81 
Killingworth, CT 06419 
41o 22’ 10.07” N NAD83 
72o 33’ 51.20” W NAD83

Mount Centerline EL. 140.0 ft
Tower Classification Self-Support
Structural Usage 74.7% 
Overall Result Pass 

 
Upon reviewing the results of this analysis, it is our opinion that the structure meets the specified 
TIA code requirements. The tower and foundation are therefore deemed adequate to support the 
existing and proposed loading as listed in this report. 

 
 
 
 

 
                                              

 
 
 
 

Brenden Archer 
Project Engineer II 

3/21/19
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Introduction 
 

Infinigy Engineering has been requested to perform a structural analysis on the existing 140’ 
Self-Support. All supporting documents have been obtained from the client and are assumed to 
be accurate and applicable to this site.  The tower was analyzed using tnxTower version 8.0.4.0 
tower analysis software. 
 
Supporting Documentation 
 
Construction Drawings Infinigy Engineering, Job #499-006, dated January 31, 2019
RFDS AT&T RFDS ID #2572167, dated January 23, 2019 
Previous Tower Analysis Hudson Design Group, dated November 30, 2012 
Modification Drawings Hudson Design Group, dated December 7, 2012 

 
Analysis Code Requirements 
 
Wind Speed 101 mph (3-Second Gust, VASD) / 130 mph (3-Second Gust, VULT)
Wind Speed w/ ice 40 mph (3-Second Gust, VASD) w/ 3/4” ice
TIA Revision ANSI/TIA-222-G
Adopted IBC 2015 IBC/ 2018 Connecticut State Building Code 
Structure Class II 
Exposure Category B 
Topographic Category 1 
Calculated Crest Height 0 

 
Conclusion 
 
Upon reviewing the results of this analysis, it is our opinion that the structure meets the specified 
TIA code requirements. The tower and foundation are therefore deemed adequate to support the 
existing and proposed loading as listed in this report. 
 
If you have any questions, require additional information, or actual conditions differ from those 
as detailed in this report please contact me via the information below: 
 
 
Brenden Archer 
Project Engineer II | Infinigy  
1033 Watervliet Shaker Road, Albany, NY 12205 
(O) (518) 690-0790  
barcher@infinigy.com | www.infinigy.com 
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Existing and Reserved Loading 
 

Mount 
Height 

(ft) 
Qty. Appurtenance 

Mount 
Type 

Coax & 
Lines 

Carrier 

145.0 3 Decibel DB-810 
Side Arm

(3) 1-5/8” --
140.0 1 Decibel DB-411-A (11) 7/8” --

133.0 

1 Decibel DB225-A 

Sector 
Frame 

(12) 1-5/8” 
(1) Fiber 
(2) DC 

AT&T 

6 Powerwave 7770 
1 Powerwave P65-17-XLH-RR 
1 KMW AM-X-CD-16-65-00T-RET 
1 Commscope SBNH-1D4545A 
3 Ericsson RRUS-11 
6 Powerwave LGP-21401 
1 Raycap DC6-48-60-18-8F 

123.0 1 MF-900B Direct -- --
80.0 1 Generic 1’ Square Panel Side Arm -- --
75.0 1 Decibel DB225-A Direct -- --
66.0 1 Omni 3”x12’ Side Arm -- --

 
To Be Removed 
 

Mount 
Height 

(ft) 
Qty. Appurtenance 

Mount 
Type 

Coax & 
Lines 

Carrier 

133.0 

3 Powerwave 7770

Sector 
Frame 

-- AT&T 
1 Powerwave P65-17-XLH-RR
1 KMW AM-X-CD-16-65-00T-RET
1 Commscope SBNH-1D4545A
3 Ericsson RRUS-11

 
Proposed Loading 
 

Mount 
Height 

(ft) 
Qty. Appurtenance 

Mount 
Type 

Coax & 
Lines 

Carrier 

133.0 

1 Kathrein 840-370799K 

VFA12-
WLL 

(1) Fiber 
(4) DC 

AT&T 

2 Kathrein 800-10991K 
1 Kathrein 800-10966 
2 Kathrein 800-10965 
3 Ericsson RRUS-4415 B25 
3 Ericsson RRUS-8843 B2/B66A 
3 Ericsson RRUS-4449 B5/B12 
2 Raycap DC6-48-60-18-8F 
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Final Configuration 
 

Mount 
Height 

(ft) 
Qty. Appurtenance 

Mount 
Type 

Coax & 
Lines 

Carrier 

145.0 3 Decibel DB-810 
Side Arm

(3) 1-5/8” --
140.0 1 Decibel DB-411-A (11) 7/8” --

133.0 

1 Decibel DB225-A 

VFA12-
WLL 

(12) 1-5/8” 
(2) Fiber 
(6) DC 

AT&T 

3 Powerwave 7770 
1 Kathrein 840-370799K 
2 Kathrein 800-10991K 
1 Kathrein 800-10966 
2 Kathrein 800-10965 
3 Ericsson RRUS-4415 B25 
3 Ericsson RRUS-8843 B2/B66A 
3 Ericsson RRUS-4449 B5/B12 
6 Powerwave LGP-21401 
3 Raycap DC6-48-60-18-8F 

123.0 1 MF-900B Direct -- --
80.0 1 Generic 1’ Square Panel Side Arm -- --
75.0 1 Decibel DB225-A Direct -- --
66.0 1 Omni 3”x12’ Side Arm -- --

 
Structure Usages 
 

 Summary 
Leg (T7) 62.5 Pass 

Diagonal (T2) 74.7 Pass 
Secondary Horizontal (T5) 14.0 Pass 

Top Girt (T1) 0.4 Pass 
RATING = 74.7 Pass 

 
Foundation Reactions 
 

Reaction Data Analysis Reactions Result 
Base Compression (kip) 16.4 68.8% 

Base Shear (kip) 18.2 35.6% 
Base Moment (kip-ft) 0.0 53.3% 

 
Deflection, Twist, and Sway 

  
Antenna Elevation (ft) Deflection (in) Twist (o) Sway (o)

133.0 2.617 0.052 0.183
*Per ANSI/TIA-222-G Section 2.8.2 maximum serviceability structural deflection limit is 3% of structure height. 
*Per ANSI/TIA-222-G Section 2.8.2 maximum serviceability structural twist and sway limit is 4 degrees. 
*Per ANSI/TIA-222-G Section 2.8.3 deflection, Twist, and sway values were calculated using a basic 3-second gust 
wind speed of 60 mph. 
*It is the responsibility of the client to ensure their proposed and/or existing equipment will meet ANSI/TIA-222-G 
Annex D or other appropriate microwave signal degradation limits based on the provided values above.  
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Assumptions and Limitations 
 

Our structural calculations are completed assuming all information provided to Infinigy 
Engineering is accurate and applicable to this site. For the purposes of calculations, we assume 
an overall structure condition of “like new” and all members and connections to be free of 
corrosion and/or structural defects. The structure owner and/or contractor shall verify the 
structure’s condition prior to installation of any proposed equipment.  If actual conditions differ 
from those described in this report Infinigy Engineering should be notified immediately to 
complete a revised evaluation. 
 
Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and 
procedures. Our structural results are proprietary and should not be used by others as their own.  
Infinigy Engineering is not responsible for decisions made by others that are or are not based on 
our supplied assumptions and conclusions. 
  
This report is an evaluation of the tower structure only and does not reflect adequacy of any 
existing antenna mounts, mount connections, or coax mounting attachments.  These elements are 
assumed to be adequate for the purposes of this analysis and are assumed to have been installed 
per their manufacturer requirements.   



 Infinigy Engineering PLLC 
 1033 Watervliet Shaker Rd. 

 Albany, NY 
 Phone: (518) 690-0790 
 FAX: (518) 690-0790 

Job: CTL02045
 Project: 499-006
 Client:  Smartlink  Drawn by: BArcher  App'd: 

 Code:  TIA-222-G  Date: 02/05/19  Scale: NTS 
 Path: 

C:\Users\BArcher\Desktop\Archerb\Towers\CTL02045\Tower\CTL02045_Existing.eri
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 DB810K-XC  145 DB810K-XC  145 DB810K-XC  145 Angle Side Arm  140 Angle Side Arm  140 Angle Side Arm  140 DB411-A  140 DB225-A  133 800-10966 (ATT)  133 800-10965 (ATT)  133 800-10965 (ATT)  133 7770 (ATT)  133 7770 (ATT)  133 7770 (ATT)  133 840-370799K (ATT)  133 800-10991K (ATT)  133 800-10991K (ATT)  133 RRUS 4415 (ATT)  133 RRUS 4415 (ATT)  133 RRUS 4415 (ATT)  133 Radio 4449 (ATT)  133 Radio 4449 (ATT)  133 Radio 4449 (ATT)  133 RRUS 8843 (ATT)  133 RRUS 8843 (ATT)  133 RRUS 8843 (ATT)  133 (2) LGP21401 (ATT)  133 (2) LGP21401 (ATT)  133 (2) LGP21401 (ATT)  133 DC6-48-60-0-8F (ATT)  133 DC6-48-60-0-8F (ATT)  133 DC6-48-60-0-8F (ATT)  133 Pipe Sector Frame (ATT)  133 Pipe Sector Frame (ATT)  133 Pipe Sector Frame (ATT)  133 MF-900B  123 1' Square Panel  80 Pipe Side Arm  80 DB225-A  75 12' Omni  60 Pipe Side Arm  60DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 DB810K-XC  145

 DB810K-XC  145

 DB810K-XC  145

 Angle Side Arm  140

 Angle Side Arm  140

 Angle Side Arm  140

 DB411-A  140

 DB225-A  133

 800-10966 (ATT)  133

 800-10965 (ATT)  133

 800-10965 (ATT)  133

 7770 (ATT)  133

 7770 (ATT)  133

 7770 (ATT)  133

 840-370799K (ATT)  133

 800-10991K (ATT)  133

 800-10991K (ATT)  133

 RRUS 4415 (ATT)  133

 RRUS 4415 (ATT)  133

 RRUS 4415 (ATT)  133

 Radio 4449 (ATT)  133

 Radio 4449 (ATT)  133

 Radio 4449 (ATT)  133

 RRUS 8843 (ATT)  133

 RRUS 8843 (ATT)  133

 RRUS 8843 (ATT)  133

 (2) LGP21401 (ATT)  133

 (2) LGP21401 (ATT)  133

 (2) LGP21401 (ATT)  133

 DC6-48-60-0-8F (ATT)  133

 DC6-48-60-0-8F (ATT)  133

 DC6-48-60-0-8F (ATT)  133

 Pipe Sector Frame (ATT)  133

 Pipe Sector Frame (ATT)  133

 Pipe Sector Frame (ATT)  133

 MF-900B  123

 1' Square Panel  80

 Pipe Side Arm  80

 DB225-A  75

 12' Omni  60

 Pipe Side Arm  60

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower designed for Exposure B to the TIA-222-G Standard.
2.   Tower designed for a 101 mph basic wind in accordance with the TIA-222-G Standard.
3.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
4.   Deflections are based upon a 60 mph wind.
5.   Tower Structure Class II.
6.   Topographic Category 1 with Crest Height of 0.00 ft
7.   TOWER RATING: 74.7%
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 140.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 4.50 ft at the top and 16.70 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Basic wind speed of 101 mph. 
 Structure Class II. 
 Exposure Category B. 
 Topographic Category 1. 
 Crest Height 0.00 ft. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned Calculate Redundant Bracing Forces
  Consider Moments - Diagonals √ Assume Rigid Index Plate Ignore Redundant Members in FEA
  Use Moment Magnification √ Use Clear Spans For Wind Area √ SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios √ Use Clear Spans For KL/r √ All Leg Panels Have Same Allowable
√ Use Code Safety Factors - Guys √ Retension Guys To Initial Tension Offset Girt At Foundation 
  Escalate Ice   Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt. Use TIA-222-G Bracing Resist. Exemption

√ Include Bolts In Member Capacity √ Autocalc Torque Arm Areas Use TIA-222-G Tension Splice Exemption
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 

√ Secondary Horizontal Braces Leg   Sort Capacity Reports By Component Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs Pole Without Linear Attachments 
        Pole With Shroud Or No Appurtenances
          Outside and Inside Corner Radii Are 

Known
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft

Number  
of  

Sections 

Section 
Length 

 
ft

T1 140.00-120.00  4.50 1 20.00
T2 120.00-100.00  4.50 1 20.00
T3 100.00-80.00  6.55 1 20.00
T4 80.00-60.00  8.58 1 20.00
T5 60.00-40.00  10.61 1 20.00
T6 40.00-20.00  12.64 1 20.00
T7 20.00-0.00  14.67 1 20.00

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels

Has  
Horizontals 

Top Girt 
Offset 

 
in

Bottom Girt 
Offset 

 
in 

T1 140.00-120.00 4.00 X Brace No No 0.0000 0.0000
T2 120.00-100.00 4.00 X Brace No No 0.0000 0.0000
T3 100.00-80.00 5.00 X Brace No No 0.0000 0.0000
T4 80.00-60.00 6.67 X Brace No Yes 0.0000 0.0000
T5 60.00-40.00 6.67 X Brace No Yes 0.0000 0.0000
T6 40.00-20.00 6.67 X Brace No Yes 0.0000 0.0000
T7 20.00-0.00 10.00 X Brace No Yes 0.0000 0.0000



 
 
 

ttnnxxTToowweerr  
Job 

CTL02045  

Page  

3 of 16 

Infinigy Engineering PLLC 
1033 Watervliet Shaker Rd. 

Project 

499-006 
Date 

15:12:54 02/04/19  
Albany, NY 

Phone: (518) 690-0790 
FAX: (518) 690-0790 

Client 
Smartlink 

Designed by 

BArcher 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

Diagonal  
Size 

Diagonal 
Grade 

T1 140.00-120.00 Pipe ROHN 3.5 STD A572-50 
(50 ksi)

Single Angle L1 1/2x1 1/2x1/8 A36 
(36 ksi)

T2 120.00-100.00 Pipe ROHN 3.5 STD A572-50 
(50 ksi)

Single Angle L1 1/2x1 1/2x1/8 A36 
(36 ksi)

T3 100.00-80.00 Pipe Rohn 3.5 X-STR A572-50 
(50 ksi)

Single Angle L2x2x1/8 A36 
(36 ksi)

T4 80.00-60.00 Pipe Rohn 3.5 X-STR A572-50 
(50 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

T5 60.00-40.00 Arbitrary Shape Rohn 3.5 X-STR w/ Third Pipe A572-50 
(50 ksi)

Single Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

T6 40.00-20.00 Arbitrary Shape Rohn 4 X-STR w/ Third Pipe A572-50 
(50 ksi)

Single Angle L2 1/2x2 1/2x5/16 A36 
(36 ksi)

T7 20.00-0.00 Pipe ROHN 5 X-STR A572-50 
(50 ksi)

Single Angle L3x3x3/8 A36 
(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

Bottom Girt  
Size 

Bottom Girt 
Grade 

T1 140.00-120.00 Single Angle L3x3x1/4 A36 
(36 ksi)

Solid Round  A36 
(36 ksi)

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Secondary 
Horizontal Type 

 

Secondary Horizontal  
Size 

 

Secondary 
Horizontal  

Grade 

Inner Bracing 
Type 

 

Inner Bracing Size 
 

Inner Bracing 
Grade 

T4 80.00-60.00 Single Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

Solid Round  A572-50 
(50 ksi) 

T5 60.00-40.00 Single Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi)

Solid Round  A572-50 
(50 ksi) 

T6 40.00-20.00 Single Angle L2 1/2x2 1/2x5/16 A36 
(36 ksi)

Solid Round  A572-50 
(50 ksi) 

T7 20.00-0.00 Single Angle L3x3x3/8 A36 
(36 ksi)

Solid Round  A572-50 
(50 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in

T1 
140.00-120.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T2 
120.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T3 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T4 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T5 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T6 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

T7 20.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1 36.0000 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y

K 
Brace 
Diags 

X 
Y

Single 
Diags 

 
X 
Y

Girts 
 
 

X 
Y

Horiz. 
 
 

X 
Y

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y

T1 
140.00-120.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T2 
120.00-100.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T3 
100.00-80.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T4 
80.00-60.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T5 
60.00-40.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T6 
40.00-20.00 

No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

T7 20.00-0.00 No No 1 1 
1

1 
1

1 
1

1 
1

1 
1

1 
1 

1 
1

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T1 
140.00-120.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
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Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in

U 
 

T2 
120.00-100.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T3 
100.00-80.00 

0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T4 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T5 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T6 40.00-20.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75
T7 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Face
Offset

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

1 5/8 C No No Ar (CaAa) 140.00 - 
8.00

0.0000 0.1 3 3 1.8000
1.9800

1.9800  1.04 

7/8 C No No Ar (CaAa) 140.00 - 
8.00

0.0000 0.1 2 2 1.1100 1.1100  0.54 

7/8 A No No Ar (CaAa) 140.00 - 
8.00

0.0000 0.1 9 9 1.1100 1.1100  0.54 

***             
1 5/8 

(AT&T) 
B No No Ar (CaAa) 133.00 - 

8.00
0.0000 -0.4 12 6 1.8000

1.9800
1.9800  1.04 

1-1/2 
(AT&T) 

B No No Ar (CaAa) 133.00 - 
8.00

0.0000 0 1 1 0.4000
1.8600

1.8600  0.79 

1-1/2 
(AT&T) 

B No No Ar (CaAa) 133.00 - 
8.00

0.0000 0 1 1 0.4000
1.8600

1.8600  0.79 

1 
(AT&T) 

B No No Ar (CaAa) 133.00 - 
8.00

0.0000 0 2 2 0.4000
1.2500

1.2500  0.58 

1 
(AT&T) 

B No No Ar (CaAa) 133.00 - 
8.00

0.0000 0 4 2 0.4000
1.2500

1.2500  0.58 

 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

lb
T1 140.00-120.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

19.980 
45.474 
16.320

0.000 
0.000 
0.000

97.20 
228.07 
84.00

T2 120.00-100.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

19.980 
69.960 
16.320

0.000 
0.000 
0.000

97.20 
350.88 
84.00

T3 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

19.980 
69.960 
16.320

0.000 
0.000 
0.000

97.20 
350.88 
84.00

T4 80.00-60.00 A 0.000 0.000 19.980 0.000 97.20
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Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

lb
B 
C 

0.000 
0.000 

0.000 
0.000

69.960 
16.320

0.000 
0.000

350.88 
84.00

T5 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

19.980 
69.960 
16.320

0.000 
0.000 
0.000

97.20 
350.88 
84.00

T6 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

19.980 
69.960 
16.320

0.000 
0.000 
0.000

97.20 
350.88 
84.00

T7 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000

11.988 
41.976 
9.792

0.000 
0.000 
0.000

58.32 
210.53 
50.40

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
ft2

AF 

  
ft2

CAAA 

In Face  
ft2

CAAA 

Out Face 
ft2

Weight 
 

lb 
T1 140.00-120.00 A 

B 
C 

1.720 0.000 
0.000 
0.000

0.000 
0.000 
0.000

56.926 
84.538 
55.563

0.000 
0.000 
0.000

784.60 
1654.40 
700.44 

T2 120.00-100.00 A 
B 
C 

1.692 0.000 
0.000 
0.000

0.000 
0.000 
0.000

56.758 
129.245 
55.179

0.000 
0.000 
0.000

773.57 
2514.93 
689.20 

T3 100.00-80.00 A 
B 
C 

1.658 0.000 
0.000 
0.000

0.000 
0.000 
0.000

56.560 
128.287 
54.727

0.000 
0.000 
0.000

760.62 
2479.45 
676.05 

T4 80.00-60.00 A 
B 
C 

1.617 0.000 
0.000 
0.000

0.000 
0.000 
0.000

56.318 
127.114 
54.173

0.000 
0.000 
0.000

744.84 
2436.39 
660.09 

T5 60.00-40.00 A 
B 
C 

1.564 0.000 
0.000 
0.000

0.000 
0.000 
0.000

56.004 
125.590 
53.454

0.000 
0.000 
0.000

724.45 
2381.02 
639.59 

T6 40.00-20.00 A 
B 
C 

1.486 0.000 
0.000 
0.000

0.000 
0.000 
0.000

55.549 
123.372 
52.409

0.000 
0.000 
0.000

695.02 
2301.69 
610.26 

T7 20.00-0.00 A 
B 
C 

1.331 0.000 
0.000 
0.000

0.000 
0.000 
0.000

32.791 
71.385 
30.205

0.000 
0.000 
0.000

382.49 
1289.16 
332.28 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in

CPX 

Ice 
in

CPZ 

Ice 
in

T1 140.00-120.00 0.4236 -6.8378 -0.3181 -4.1092
T2 120.00-100.00 1.6787 -10.7850 1.0099 -7.3472
T3 100.00-80.00 1.8164 -13.3510 1.0968 -9.5681
T4 80.00-60.00 1.7757 -14.3991 1.0817 -10.9155
T5 60.00-40.00 1.6810 -14.9615 1.0257 -12.0799
T6 40.00-20.00 1.7325 -16.1633 0.9813 -13.3731
T7 20.00-0.00 1.4810 -13.8961 0.6983 -11.9142
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 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T1 1 1 5/8 120.00 -
140.00

0.6000 0.5118

T1 2 7/8 120.00 -
140.00

0.6000 0.5118

T1 3 7/8 120.00 -
140.00

0.6000 0.5118

T1 5 1 5/8 120.00 -
133.00

0.6000 0.5118

T1 6 1-1/2 120.00 -
133.00

0.6000 0.5118

T1 7 1-1/2 120.00 -
133.00

0.6000 0.5118

T1 8 1 120.00 -
133.00

0.6000 0.5118

T1 9 1 120.00 -
133.00

0.6000 0.5118

T2 1 1 5/8 100.00 -
120.00

0.6000 0.5866

T2 2 7/8 100.00 -
120.00

0.6000 0.5866

T2 3 7/8 100.00 -
120.00

0.6000 0.5866

T2 5 1 5/8 100.00 -
120.00

0.6000 0.5866

T2 6 1-1/2 100.00 -
120.00

0.6000 0.5866

T2 7 1-1/2 100.00 -
120.00

0.6000 0.5866

T2 8 1 100.00 -
120.00

0.6000 0.5866

T2 9 1 100.00 -
120.00

0.6000 0.5866

T3 1 1 5/8 80.00 - 100.00 0.6000 0.6000
T3 2 7/8 80.00 - 100.00 0.6000 0.6000
T3 3 7/8 80.00 - 100.00 0.6000 0.6000
T3 5 1 5/8 80.00 - 100.00 0.6000 0.6000
T3 6 1-1/2 80.00 - 100.00 0.6000 0.6000
T3 7 1-1/2 80.00 - 100.00 0.6000 0.6000
T3 8 1 80.00 - 100.00 0.6000 0.6000
T3 9 1 80.00 - 100.00 0.6000 0.6000
T4 1 1 5/8 60.00 - 80.00 0.6000 0.6000
T4 2 7/8 60.00 - 80.00 0.6000 0.6000
T4 3 7/8 60.00 - 80.00 0.6000 0.6000
T4 5 1 5/8 60.00 - 80.00 0.6000 0.6000
T4 6 1-1/2 60.00 - 80.00 0.6000 0.6000
T4 7 1-1/2 60.00 - 80.00 0.6000 0.6000
T4 8 1 60.00 - 80.00 0.6000 0.6000
T4 9 1 60.00 - 80.00 0.6000 0.6000
T5 1 1 5/8 40.00 - 60.00 0.6000 0.6000
T5 2 7/8 40.00 - 60.00 0.6000 0.6000
T5 3 7/8 40.00 - 60.00 0.6000 0.6000
T5 5 1 5/8 40.00 - 60.00 0.6000 0.6000
T5 6 1-1/2 40.00 - 60.00 0.6000 0.6000
T5 7 1-1/2 40.00 - 60.00 0.6000 0.6000
T5 8 1 40.00 - 60.00 0.6000 0.6000
T5 9 1 40.00 - 60.00 0.6000 0.6000
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice

Ka 
Ice

T6 1 1 5/8 20.00 - 40.00 0.6000 0.6000
T6 2 7/8 20.00 - 40.00 0.6000 0.6000
T6 3 7/8 20.00 - 40.00 0.6000 0.6000
T6 5 1 5/8 20.00 - 40.00 0.6000 0.6000
T6 6 1-1/2 20.00 - 40.00 0.6000 0.6000
T6 7 1-1/2 20.00 - 40.00 0.6000 0.6000
T6 8 1 20.00 - 40.00 0.6000 0.6000
T6 9 1 20.00 - 40.00 0.6000 0.6000
T7 1 1 5/8 8.00 - 20.00 0.6000 0.6000
T7 2 7/8 8.00 - 20.00 0.6000 0.6000
T7 3 7/8 8.00 - 20.00 0.6000 0.6000
T7 5 1 5/8 8.00 - 20.00 0.6000 0.6000
T7 6 1-1/2 8.00 - 20.00 0.6000 0.6000
T7 7 1-1/2 8.00 - 20.00 0.6000 0.6000
T7 8 1 8.00 - 20.00 0.6000 0.6000
T7 9 1 8.00 - 20.00 0.6000 0.6000

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

Angle Side Arm A From Leg 1.00 
0.00 
0.00

0.0000 140.00 No Ice 
1/2'' Ice
1'' Ice

0.82 
1.10 
1.40

6.23 
8.47 
10.20 

150.00 
230.00 
310.00

Angle Side Arm B From Leg 1.00 
0.00 
0.00

0.0000 140.00 No Ice 
1/2'' Ice
1'' Ice

0.82 
1.10 
1.40

6.23 
8.47 
10.20 

150.00 
230.00 
310.00

Angle Side Arm C From Leg 1.00 
0.00 
0.00

0.0000 140.00 No Ice 
1/2'' Ice
1'' Ice

0.82 
1.10 
1.40

6.23 
8.47 
10.20 

150.00 
230.00 
310.00

DB810K-XC A From Leg 2.00 
0.00 
0.00

0.0000 145.00 No Ice 
1/2'' Ice
1'' Ice

3.63 
5.10 
6.60

3.63 
5.10 
6.60 

35.00 
61.88 
98.03

DB810K-XC B From Leg 2.00 
0.00 
0.00

0.0000 145.00 No Ice 
1/2'' Ice
1'' Ice

3.63 
5.10 
6.60

3.63 
5.10 
6.60 

35.00 
61.88 
98.03

DB810K-XC C From Leg 2.00 
0.00 
0.00

0.0000 145.00 No Ice 
1/2'' Ice
1'' Ice

3.63 
5.10 
6.60

3.63 
5.10 
6.60 

35.00 
61.88 
98.03

DB411-A C None   0.0000 140.00 No Ice 
1/2'' Ice
1'' Ice

1.50 
2.70 
3.90

1.50 
2.70 
3.90 

25.00 
32.50 
40.00

DB225-A A From Leg 3.68 
1.56 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

3.21 
5.78 
8.35

3.21 
5.78 
8.35 

37.00 
48.10 
59.20

800-10966 
(AT&T) 

A From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

13.61 
14.21 
14.82

7.35 
7.94 
8.54 

81.90 
155.92 
237.75

800-10965 
(AT&T) 

B From Leg 3.00 
-6.00

0.0000 133.00 No Ice 
1/2'' Ice

13.81 
14.35

5.83 
6.32 

108.60 
185.13
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

0.00 1'' Ice 14.89 6.82 268.71
800-10965 
(AT&T) 

C From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

13.81 
14.35 
14.89

5.83 
6.32 
6.82 

108.60 
185.13 
268.71

7770 
(AT&T) 

A From Leg 3.00 
6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

5.51 
5.87 
6.23

2.93 
3.27 
3.63 

35.00 
67.63 

105.06
7770 

(AT&T) 
B From Leg 3.00 

6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

5.51 
5.87 
6.23

2.93 
3.27 
3.63 

35.00 
67.63 

105.06
7770 

(AT&T) 
C From Leg 3.00 

6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

5.51 
5.87 
6.23

2.93 
3.27 
3.63 

35.00 
67.63 

105.06
840-370799K 

(AT&T) 
A From Leg 3.00 

-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

13.66 
14.26 
14.87

7.19 
7.78 
8.37 

105.80 
179.35 
260.71

800-10991K 
(AT&T) 

B From Leg 3.00 
-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

13.81 
14.35 
14.89

5.83 
6.32 
6.82 

100.90 
177.43 
261.01

800-10991K 
(AT&T) 

C From Leg 3.00 
-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

13.81 
14.35 
14.89

5.83 
6.32 
6.82 

100.90 
177.43 
261.01

RRUS 4415 
(AT&T) 

A From Leg 3.00 
-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.02 
2.20

0.82 
0.94 
1.07 

44.00 
58.11 
74.74

RRUS 4415 
(AT&T) 

B From Leg 3.00 
-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.02 
2.20

0.82 
0.94 
1.07 

44.00 
58.11 
74.74

RRUS 4415 
(AT&T) 

C From Leg 3.00 
-3.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.85 
2.02 
2.20

0.82 
0.94 
1.07 

44.00 
58.11 
74.74

Radio 4449 
(AT&T) 

A From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

4.19 
4.45 
4.71

2.45 
2.67 
2.89 

74.96 
109.14 
147.18

Radio 4449 
(AT&T) 

B From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

4.19 
4.45 
4.71

2.45 
2.67 
2.89 

74.96 
109.14 
147.18

Radio 4449 
(AT&T) 

C From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

4.19 
4.45 
4.71

2.45 
2.67 
2.89 

74.96 
109.14 
147.18

RRUS 8843 
(AT&T) 

A From Leg 3.00 
-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.75 
1.91 
2.09

1.36 
1.51 
1.67 

72.00 
90.38 

111.53
RRUS 8843 

(AT&T) 
B From Leg 3.00 

-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.75 
1.91 
2.09

1.36 
1.51 
1.67 

72.00 
90.38 

111.53
RRUS 8843 

(AT&T) 
C From Leg 3.00 

-6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

1.75 
1.91 
2.09

1.36 
1.51 
1.67 

72.00 
90.38 

111.53
(2) LGP21401 

(AT&T) 
A From Leg 3.00 

6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

0.82 
0.94 
1.06

0.35 
0.44 
0.54 

17.50 
23.31 
30.86

(2) LGP21401 
(AT&T) 

B From Leg 3.00 
6.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

0.82 
0.94 
1.06

0.35 
0.44 
0.54 

17.50 
23.31 
30.86

(2) LGP21401 
(AT&T) 

C From Leg 3.00 
6.00

0.0000 133.00 No Ice 
1/2'' Ice

0.82 
0.94

0.35 
0.44 

17.50 
23.31
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

0.00 1'' Ice 1.06 0.54 30.86
DC6-48-60-0-8F 

(AT&T) 
A From Leg 0.50 

0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

2.04 
2.23 
2.43

2.04 
2.23 
2.43 

32.80 
54.09 
78.44

DC6-48-60-0-8F 
(AT&T) 

B From Leg 0.50 
0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

2.04 
2.23 
2.43

2.04 
2.23 
2.43 

32.80 
54.09 
78.44

DC6-48-60-0-8F 
(AT&T) 

C From Leg 0.50 
0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

2.04 
2.23 
2.43

2.04 
2.23 
2.43 

32.80 
54.09 
78.44

Pipe Sector Frame 
(AT&T) 

A From Leg 0.50 
0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

14.40 
19.50 
24.60

7.20 
10.50 
13.80 

300.00 
415.00 
530.00

Pipe Sector Frame 
(AT&T) 

B From Leg 0.50 
0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

14.40 
19.50 
24.60

7.20 
10.50 
13.80 

300.00 
415.00 
530.00

Pipe Sector Frame 
(AT&T) 

C From Leg 0.50 
0.00 
0.00

0.0000 133.00 No Ice 
1/2'' Ice
1'' Ice

14.40 
19.50 
24.60

7.20 
10.50 
13.80 

300.00 
415.00 
530.00

***        
Pipe Side Arm B From Leg 1.00 

0.00 
0.00

0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice

0.46 
0.62 
0.78

3.55 
4.93 
5.89 

150.00 
175.00 
200.00

1' Square Panel B From Leg 2.00 
0.00 
0.00

0.0000 80.00 No Ice 
1/2'' Ice
1'' Ice

1.20 
1.34 
1.48

0.32 
0.40 
0.49 

20.00 
27.91 
37.76

DB225-A B From Leg 0.50 
0.00 
0.00

0.0000 75.00 No Ice 
1/2'' Ice
1'' Ice

3.21 
5.78 
8.35

3.21 
5.78 
8.35 

37.00 
48.10 
59.20

Pipe Side Arm B From Leg 1.00 
0.00 
0.00

0.0000 60.00 No Ice 
1/2'' Ice
1'' Ice

0.46 
0.62 
0.78

3.55 
4.93 
5.89 

150.00 
175.00 
200.00

12' Omni B From Leg 2.00 
0.00 
6.00

0.0000 60.00 No Ice 
1/2'' Ice
1'' Ice

3.60 
4.83 
6.08

3.60 
4.83 
6.08 

12.00 
38.06 
71.92

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft

Azimuth 
Adjustment

 
 
°

3 dB 
Beam 
Width 

 
°

Elevation 
 
 
 

ft

Outside 
Diameter 

 
 

ft

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

lb
MF-900B A Paraboloid w/o 

Radome 
From 
Leg 

0.50 
0.00 
0.00

0.0000   123.00 1.33 No Ice 
1/2'' Ice 
1'' Ice 

2.66 
1.58 
3.16 

13.00 
21.09 
29.10

 
 

 Load Combinations    
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Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 
4 1.2 Dead+1.6 Wind 30 deg - No Ice 
5 0.9 Dead+1.6 Wind 30 deg - No Ice 
6 1.2 Dead+1.6 Wind 60 deg - No Ice 
7 0.9 Dead+1.6 Wind 60 deg - No Ice 
8 1.2 Dead+1.6 Wind 90 deg - No Ice 
9 0.9 Dead+1.6 Wind 90 deg - No Ice 
10 1.2 Dead+1.6 Wind 120 deg - No Ice 
11 0.9 Dead+1.6 Wind 120 deg - No Ice 
12 1.2 Dead+1.6 Wind 150 deg - No Ice 
13 0.9 Dead+1.6 Wind 150 deg - No Ice 
14 1.2 Dead+1.6 Wind 180 deg - No Ice 
15 0.9 Dead+1.6 Wind 180 deg - No Ice 
16 1.2 Dead+1.6 Wind 210 deg - No Ice 
17 0.9 Dead+1.6 Wind 210 deg - No Ice 
18 1.2 Dead+1.6 Wind 240 deg - No Ice 
19 0.9 Dead+1.6 Wind 240 deg - No Ice 
20 1.2 Dead+1.6 Wind 270 deg - No Ice 
21 0.9 Dead+1.6 Wind 270 deg - No Ice 
22 1.2 Dead+1.6 Wind 300 deg - No Ice 
23 0.9 Dead+1.6 Wind 300 deg - No Ice 
24 1.2 Dead+1.6 Wind 330 deg - No Ice 
25 0.9 Dead+1.6 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service
44 Dead+Wind 150 deg - Service
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 140 - 120 2.897 39 0.1852 0.0549
T2 120 - 100 2.113 39 0.1740 0.0455
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T3 100 - 80 1.429 39 0.1389 0.0286
T4 80 - 60 0.889 39 0.1080 0.0167
T5 60 - 40 0.491 39 0.0742 0.0110
T6 40 - 20 0.219 39 0.0469 0.0055
T7 20 - 0 0.057 39 0.0229 0.0020

   

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
145.00 DB810K-XC 39 2.897 0.1852 0.0549 172870
140.00 Angle Side Arm 39 2.897 0.1852 0.0549 172870
133.00 DB225-A 39 2.617 0.1834 0.0523 123478
123.00 MF-900B 39 2.227 0.1773 0.0474 50947
80.00 Pipe Side Arm 39 0.889 0.1080 0.0167 32920
75.00 DB225-A 39 0.776 0.0997 0.0150 34009
60.00 Pipe Side Arm 39 0.491 0.0742 0.0110 38427

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb.

Tilt 
 
°

Twist 
 
°

T1 140 - 120 12.984 2 0.8278 0.2493
T2 120 - 100 9.480 2 0.7783 0.2064
T3 100 - 80 6.415 2 0.6219 0.1299
T4 80 - 60 3.990 2 0.4841 0.0759
T5 60 - 40 2.207 2 0.3326 0.0497
T6 40 - 20 0.984 2 0.2102 0.0249
T7 20 - 0 0.258 2 0.1027 0.0092

   

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb.

Deflection 
 

in

Tilt 
 
°

Twist 
 
°

Radius of 
Curvature 

ft 
145.00 DB810K-XC 2 12.984 0.8278 0.2493 39161
140.00 Angle Side Arm 2 12.984 0.8278 0.2493 39161
133.00 DB225-A 2 11.732 0.8198 0.2374 27972
123.00 MF-900B 2 9.986 0.7928 0.2152 11541
80.00 Pipe Side Arm 2 3.990 0.4841 0.0759 7332
75.00 DB225-A 2 3.486 0.4471 0.0681 7573
60.00 Pipe Side Arm 2 2.207 0.3326 0.0497 8561
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 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 ROHN 3.5 STD 20.00 4.00 35.9 
K=1.00 

2.6795 -21590.80 109730.00 0.197 1  

T2 120 - 100 ROHN 3.5 STD 20.03 4.01 36.0 
K=1.00 

2.6795 -47798.70 109694.00 0.436 1  

T3 100 - 80 Rohn 3.5 X-STR 20.03 5.01 46.0 
K=1.00 

3.6890 -69780.80 142199.00 0.491 1  

T4 80 - 60 Rohn 3.5 X-STR 20.03 3.47 31.8 
K=1.00 

3.6890 -90734.50 154146.00 0.589 1  

T5 60 - 40 Rohn 3.5 X-STR w/ Third 
Pipe 

20.03 3.44 30.1 
K=1.00 

4.7470 -113531.00 199909.00 0.568 1  

T6 40 - 20 Rohn 4 X-STR w/ Third 
Pipe 

20.03 3.43 25.6 
K=1.00 

5.6510 -137241.00 242403.00 0.566 1  

T7 20 - 0 ROHN 5 X-STR 20.03 5.18 33.8 
K=1.00 

6.1120 -158209.00 253029.00 0.625 1  

        

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 L1 1/2x1 1/2x1/8 6.02 2.79 112.9 
K=1.00 

0.3594 -3349.62 5949.86 0.563 1  

T2 120 - 100 L1 1/2x1 1/2x1/8 7.50 3.67 148.9 
K=1.00 

0.3594 -2735.29 3662.33 0.747 1  

T3 100 - 80 L2x2x1/8 9.71 4.81 145.2 
K=1.00 

0.4844 -3338.29 5190.27 0.643 1  

T4 80 - 60 L2 1/2x2 1/2x3/16 12.25 6.13 148.5 
K=1.00 

0.9020 -4533.26 9237.72 0.491 1  

T5 60 - 40 L2 1/2x2 1/2x3/16 13.99 7.00 169.7 
K=1.00 

0.9020 -5118.97 7077.10 0.723 1  

T6 40 - 20 L2 1/2x2 1/2x5/16 15.81 7.88 193.5 
K=1.00 

1.4600 -6061.27 8812.53 0.688 1  

T7 20 - 0 L3x3x3/8 19.03 9.54 195.1 
K=1.00 

2.1100 -7130.00 12525.40 0.569 1  

        

 
1 P u  / Pn controls 
 
 

 Secondary Horizontal Design Data (Compression)    
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Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T4 80 - 60 L2 1/2x2 1/2x3/16 10.26 9.93 153.1 
K=1.00 

0.9020 -679.39 8691.42 0.078 1  

T5 60 - 40 L2 1/2x2 1/2x3/16 12.29 11.96 184.5 
K=1.00 

0.9020 -841.28 5988.96 0.140 1  

T6 40 - 20 L2 1/2x2 1/2x5/16 13.65 13.27 209.3 
K=1.00 

1.4600 -1016.10 7530.99 0.135 1  

T7 20 - 0 L3x3x3/8 15.16 14.70 193.2 
K=1.00 

2.1100 -1066.45 12774.60 0.083 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 L3x3x1/4 4.50 4.17 84.5 
K=1.00 

1.4400 -117.01 32049.10 0.004 1  

        

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 ROHN 3.5 STD 20.00 4.00 35.9 2.6795 18594.40 120579.00 0.154 1  

T2 120 - 100 ROHN 3.5 STD 20.03 4.01 36.0 2.6795 43172.40 120579.00 0.358 1  

T3 100 - 80 Rohn 3.5 X-STR 20.03 5.01 46.0 3.6890 63287.40 166004.00 0.381 1  

T4 80 - 60 Rohn 3.5 X-STR 20.03 3.47 31.8 3.6890 81952.40 166004.00 0.494 1  

T5 60 - 40 Rohn 3.5 X-STR w/ Third 
Pipe 

20.03 3.44 30.1 4.7470 101583.00 213615.00 0.476 1  

T6 40 - 20 Rohn 4 X-STR w/ Third 
Pipe 

20.03 3.43 25.6 5.6510 121085.00 254295.00 0.476 1  

T7 20 - 0 ROHN 5 X-STR 20.03 5.18 33.8 6.1120 137882.00 275039.00 0.501 1  
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1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 L1 1/2x1 1/2x1/8 6.02 2.79 71.9 0.3594 3282.98 11643.80 0.282 1  

T2 120 - 100 L1 1/2x1 1/2x1/8 7.50 3.67 94.8 0.3594 2699.55 11643.80 0.232 1  

T3 100 - 80 L2x2x1/8 9.71 4.81 92.2 0.4844 3296.28 15693.80 0.210 1  

T4 80 - 60 L2 1/2x2 1/2x3/16 12.25 6.13 94.5 0.9020 4250.30 29224.80 0.145 1  

T5 60 - 40 L2 1/2x2 1/2x3/16 13.99 7.00 108.0 0.9020 4796.17 29224.80 0.164 1  

T6 40 - 20 L2 1/2x2 1/2x5/16 15.81 7.88 124.3 1.4600 5512.81 47304.00 0.117 1  

T7 20 - 0 L3x3x3/8 19.03 9.54 125.4 2.1100 6165.22 68364.00 0.090 1  

        

 
1 P u  / Pn controls 
 
 

 Secondary Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T4 80 - 60 L2 1/2x2 1/2x3/16 10.26 9.93 153.1 0.9020 691.05 29224.80 0.024 1  

T5 60 - 40 L2 1/2x2 1/2x3/16 12.29 11.96 184.5 0.9020 887.30 29224.80 0.030 1  

T6 40 - 20 L2 1/2x2 1/2x5/16 12.97 12.59 198.6 1.4600 1134.47 47304.00 0.024 1  

T7 20 - 0 L3x3x3/8 15.16 14.70 193.2 2.1100 1091.43 68364.00 0.016 1  

        

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

lb 

Pn 
 

lb 

Ratio 
Pu 

Pn

T1 140 - 120 L3x3x1/4 4.50 4.17 53.8 1.4400 116.31 46656.00 0.002 1  
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1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

T1 140 - 120 Leg ROHN 3.5 STD 3 -21590.80 109730.00 19.7 Pass 
    Diagonal L1 1/2x1 1/2x1/8 10 -3349.62 5949.86 56.3 Pass 
    Top Girt L3x3x1/4 4 -117.01 32049.10 0.4 Pass 

T2 120 - 100 Leg ROHN 3.5 STD 39 -47798.70 109694.00 43.6 Pass 
    Diagonal L1 1/2x1 1/2x1/8 42 -2735.29 3662.33 74.7 Pass 

T3 100 - 80 Leg Rohn 3.5 X-STR 72 -69780.80 142199.00 49.1 Pass 
    Diagonal L2x2x1/8 75 -3338.29 5190.27 64.3 Pass 

T4 80 - 60 Leg Rohn 3.5 X-STR 99 -90734.50 154146.00 58.9 Pass 
    Diagonal L2 1/2x2 1/2x3/16 102 -4533.26 9237.72 49.1 Pass 
    Secondary Horizontal L2 1/2x2 1/2x3/16 108 -679.39 8691.42 7.8 Pass 

T5 60 - 40 Leg Rohn 3.5 X-STR w/ Third Pipe 129 -113531.00 199909.00 56.8 Pass 
    Diagonal L2 1/2x2 1/2x3/16 132 -5118.97 7077.10 72.3 Pass 
    Secondary Horizontal L2 1/2x2 1/2x3/16 138 -841.28 5988.96 14.0 Pass 

T6 40 - 20 Leg Rohn 4 X-STR w/ Third Pipe 159 -137241.00 242403.00 56.6 Pass 
    Diagonal L2 1/2x2 1/2x5/16 162 -6061.27 8812.53 68.8 Pass 
    Secondary Horizontal L2 1/2x2 1/2x5/16 176 -1016.10 7530.99 13.5 Pass 

T7 20 - 0 Leg ROHN 5 X-STR 189 -158209.00 253029.00 62.5 Pass 
    Diagonal L3x3x3/8 192 -7130.00 12525.40 56.9 Pass 
    Secondary Horizontal L3x3x3/8 207 -1066.45 12774.60 8.3 Pass 
       Summary 
      Leg (T7) 62.5 Pass 
           Diagonal 

(T2) 
74.7 Pass  

            Secondary 
Horizontal 

(T5) 

14.0 Pass  

            Top Girt 
(T1) 

0.4 Pass  

     RATING = 74.7 Pass  
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Date: 2/5/2019

Site Name: CTL02045

Client: Smartlink

Infinigy Job #: 499‐006

Analysis/Design: Analysis

Column Shape: Circle

Footing Shape: Square

Tower Type: Self Support

Infinigy Engineering PLLC

Pad + Pier Calculations

ACI 318‐11

TIA Code Revision: Soil Type: Clay

Uplift: 0.0 kips Water Table Depth: 7 ft

Axial: 16.4 kips Soil Dry Unit Weight: 105.0 pcf

Shear: 18.2 kips ø Angle: 30 deg

Moment: 0 k‐ft Cohesion: 1000 psf

Ultimate Skin Friction: 500 psf

Friction Coefficient: 0.4

Ultimate Bearing Pressure: 6000 psf

Concrete Strength: 3000 psi Concrete Strength: 3000 psi

Column Diameter: 3 ft Footing Length: 8.5 ft

Column Total Length: 9.9 ft Footing Width: 10.6 ft

Column Height above ground: 0.8 ft Footing Thickness: 3.100 ft

Vertical Rebar Strength: psi Horizontal Rebar Strength: psi

Vertical Rebar Size: (#10) max. Horizontal Rebar Size:

Vertical Rebar Quantity: (4) min. Horizontal Rebar Quantity:

Tie Rebar Strength: psi Rebar Clear Distance: in

Tie Rebar Size: (#3) max. Dowel Strength: psi

Tie Rebar Spacing: in Dowel Size: (#11) max.

Rebar Clear Distance: in Dowel Development Length: in

Dowel Quantity:

Footing One‐Way Shear Ratio: 1.89 % ɸs Bearing: 0.75

ɸs Uplift: 0.75

Bearing Ratio: 4.04 %

Sliding Ratio: 35.59 %

Toe Pressure Ratio: 68.77 %

Overturning Ratio: 53.25 %

Concrete Strength Check Soil Stability Check

Loading Data Soil Data

ANSI/TIA‐222‐G

Column Data Footing Data
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