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Introduction 

The purpose of this report is to summarize results of a structural analysis performed on the 150 ft guyed 
monopole to reflect the change in loading by AT&T Mobility.   
 
Supporting Documents 

Tower Drawings  SpectraSite Site #CT‐0012, Rev 1, dated November 18, 2004
Foundation Drawing  Girard & Co. Engineers Job #38926, dated July 10, 1984
 
Analysis 

The tower was analyzed using tnxTower version 7.0.7.0 analysis software. This program considers an 
elastic three‐dimensional model and second‐order effects per ANSI/EIA‐222. 
 
Basic Wind Speed:  97 mph (3‐Second Gust Vasd) / 125mph (3‐Second Gust Vult)
Basic Wind Speed w/ Ice:  50 mph (3‐Second Gust) w/ 3/4" radial ice concurrent
Code:  ANSI/TIA‐222‐G / 2012 IBC w/ 2016 Connecticut State Building Code 

Structure Class:  II 

Exposure Category:  B 

Topographic Category:  1 

Crest Height:  0 ft 

 
Conclusion 

Based on the analysis results, the structure meets the requirements per the applicable codes listed above.  
The tower and foundation can support the equipment as described in this report. 
 

If you have any questions or require additional information, please contact American Tower via email at 
Engineering@americantower.com.  Please include the American Tower site name, site number, and 
engineering number in the subject line for any questions. 
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Existing and Reserved Equipment 

Elevation¹ (ft) 
Qty  Antenna  Mount Type  Lines  Carrier 

Mount  RAD 

150.0  154.0 

3  CCI DTMABP7819VG12A

Platform w/ Handrails 
(12) 1 1/4" Coax 
(6) 0.78" 8 AWG 6 
(2) 0.39" Fiber Trunk 

AT&T Mobility 

2  Raycap DC6‐48‐60‐18‐8F

3  ADC DD1900 

3  Ericsson RRUS 32

3  Ericsson RRUS 11 B5

3  Ericsson RRUS‐32

3  Powerwave 7770.00

1  Quintel QS66512‐3

1  CCI OPA‐65R‐LCUU‐H6

2  CCI OPA‐65R‐LCUU‐H8

2  CCI TPA‐65R‐LCUUUU‐H8

129.0  129.0 

6  RFS FD9R6004/2C‐3L

Platform w/ Handrails 
(15) 1 5/8" Coax 

(1) 1 5/8" Hybriflex 
Verizon Wireless 

3  Andrew DB948F85E‐M

3  Antel BXA‐80063‐4CF‐EDIN‐X

1  RFS DB‐T1‐6Z‐8AB‐0Z

1  Commscope LNX‐4514DS‐A1M

2  Commscope LNX‐6514DS‐A1M

3  Alcatel‐Lucent RRH2X60‐1900

3  Alcatel‐Lucent B66 RRH4x45

4  Commscope SBNHH‐1D65B

2  Commscope SBNHH‐1D45B

 
Equipment to be Removed 

Elevation¹ (ft) 
Qty  Antenna  Mount Type  Lines  Carrier 

Mount  RAD 

150.0  154.0 
3  ADC DD1900 

‐  ‐  AT&T Mobility 
3  CCI DTMABP7819VG12A

 

Proposed Equipment 

Elevation¹ (ft) 
Qty  Antenna  Mount Type  Lines  Carrier 

Mount  RAD 

150.0  154.0  6  CCI TPX‐070821  Platform w/ Handrails ‐  AT&T Mobility
 1Mount elevation is defined as height above bottom of steel structure to the bottom of mount, RAD elevation is defined as center of 
antenna above ground level (AGL). 
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Structure Usages 

Structural Component  Controlling Usage  Pass/Fail 

Anchor Bolts  20%  Pass

Shaft  86%  Pass

Base Plate  12%  Pass

Flanges  56%  Pass 

Guys  71%  Pass 
 
Foundations  
 

Reaction Component  Analysis Reactions 

Moment (Kips‐Ft)  320.3 

Axial (Kips)  74.1 

Shear (Kips)  7.5 

Anchor Uplift (Kips)  24.5 

Anchor Shear (Kips)  23.3 

 

The structure base reactions resulting from this analysis were found to be acceptable through analysis based on 
geotechnical and foundation information, therefore no modification or reinforcement of the foundation will be 
required.  

 
Deflection, Twist and Sway* 

Antenna 
Elevation 

(ft) 
Antenna  Carrier 

Deflection 
(in) 

Sway 
(Rotation) (°) 

Twist (°) 

154.0 

CCI DTMABP7819VG12A 

AT&T Mobility  5.108  0.7850  0.0121 

Raycap DC6‐48‐60‐18‐8F 

ADC DD1900 

Ericsson RRUS 32 

Ericsson RRUS 11 B5 

Ericsson RRUS‐32 

Powerwave 7770.00 

Quintel QS66512‐3 

CCI OPA‐65R‐LCUU‐H6 

CCI OPA‐65R‐LCUU‐H8 

CCI TPA‐65R‐LCUUUU‐H8 

CCI TPX‐070821 

*Deflection, Twist and Sway was evaluated considering a design wind speed of 60 mph (3‐Second Gust) per ANSI/TIA‐222‐G. 
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Standard Conditions  
 

All engineering services are performed on the basis that the information used is current and correct. This 
information may consist of, but is not necessary limited, to: 
 
‐‐  Information supplied by the client regarding the structure itself, antenna, mounts and feed line 

loading on the structure and its components, or other relevant information. 
 
‐‐  Information from drawings in the possession of American Tower Corporation, or generated by 

field inspections or measurements of the structure. 
 
It is the responsibility of the client to ensure that the information provided to ATC Tower Services LLC and 
used in the performance of our engineering services is correct and complete.  In the absence of 
information to the contrary, we assume that all structures were constructed in accordance with the 
drawings and specifications and that their capacity has not significantly changed from the "as new" 
condition. 
 
Unless explicitly agreed by both the client and American Tower Corporation, all services will be performed 
in accordance with the current revision of ANSI/TIA ‐222. The design basic wind speed will be determined 
based on the minimum basic wind speed as prescribed in ANSI/TIA‐222. Although every effort is taken to 
ensure that the loading considered is adequate to meet the requirements of all applicable regulatory 
entities, we can provide no assurance to meet any other local and state codes or requirements. If wind 
and ice loads or other relevant parameters are to be different from the minimum values recommended by 
the codes, the client shall specify the exact requirement. 
 
All services are performed, results obtained, and recommendations made in accordance with generally 
accepted engineering principles and practices.  ATC Tower Services LLC is not responsible for the 
conclusions, opinions and recommendations made by others based on the information we supply. 
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 Project: OAA692335_C3_01
 Client:  Verizon Wireless  Drawn by: Blake.Bartok  App'd: 

 Code:  TIA-222-G  Date: 12/30/16  Scale: NTS 
 Path: 
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 7770.00  150

 7770.00  150

 7770.00  150

 DC6-48-60-18-8F  150

 DC6-48-60-18-8F  150

 DTMABP7819VG12A  150

 DTMABP7819VG12A  150

 DTMABP7819VG12A  150

 DD1900  150

 DD1900  150

 DD1900  150

 RRUS-32  150

 RRUS-32  150

 RRUS-32  150

 OPA-65R-LCUU-H6  150

 OPA-65R-LCUU-H8 (92.7")  150

 OPA-65R-LCUU-H8 (92.7")  150

 RRUS 32  150

 RRUS 32  150

 RRUS 32  150

 RRUS 11 B5  150

 RRUS 11 B5  150

 RRUS 11 B5  150

 QS66512-3 (112 lbs.)  150

 TPA-65R-LCUUUU-H8  150

 TPA-65R-LCUUUU-H8  150

 (2) TPX-070821  150

 (2) TPX-070821  150

 (2) TPX-070821  150

 Flat Platform w/ Handrails  150

 Flat Platform w/ Handrails  129

 (2) FD9R6004/2C-3L (3.1 lbs)  129

 (2) FD9R6004/2C-3L (3.1 lbs)  129

 (2) FD9R6004/2C-3L (3.1 lbs)  129

 DB948F85E-M  129

 DB948F85E-M  129

 DB948F85E-M  129

 BXA-80063-4CF-EDIN-X  129

 BXA-80063-4CF-EDIN-X  129

 BXA-80063-4CF-EDIN-X  129

 DB-T1-6Z-8AB-0Z  129

 LNX-4514DS-A1M  129

 LNX-6514DS-A1M  129

 LNX-6514DS-A1M  129

 (2) SBNHH-1D45B  129

 (2) SBNHH-1D65B  129

 (2) SBNHH-1D65B  129

 B66 RRH4x45  129

 B66 RRH4x45  129

 B66 RRH4x45  129

 RRH2x60-1900  129

 RRH2x60-1900  129

 RRH2x60-1900  129

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

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

 
There is a pole section. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in New Haven County, Connecticut. 
 Basic wind speed of 97 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. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1. 
 Safety factor used in guy 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     

 
 
 

  Tapered Pole Section Geometry    
 
 Section Elevation  

 
ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides 

Top 
Diameter

in 

Bottom 
Diameter

in 

Wall 
Thickness

in 

Bend 
Radius 

in 

Pole Grade 

L1 150.00-110.00 40.00 0.00 12 15.0000 21.2500 0.1875 4.0000 A572-65 
(65 ksi) 

L2 110.00-70.00 40.00 3.50 12 21.2500 27.6100 0.2500 4.0000 A572-65 
(65 ksi) 
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 Section Elevation  
 

ft 

Section 
Length 

ft 

Splice 
 Length 

ft 

Number
of 

Sides 

Top 
Diameter

in 

Bottom 
Diameter

in 

Wall 
Thickness

in 

Bend 
Radius 

in 

Pole Grade 

L3 70.00-31.50 42.00 4.17 12 26.5535 33.1000 0.3125 4.0000 A572-65 
(65 ksi) 

L4 31.50-0.00 35.67   12 31.8255 37.3800 0.3750 4.0000 A572-65 
(65 ksi) 

 
 
 

 Tapered Pole Properties    
 
 Section Tip Dia. 

in 
Area 
in2 

I 
in4 

r 
in 

C  
in 

I/C 
in3 

J 
in4 

It/Q 
in2 

w 
in 

w/t 

L1 15.5291 8.9430 250.4541 5.3029 7.7700 32.2335 507.4880 4.4015 3.5175 18.76 
  21.9996 12.7165 720.0669 7.5404 11.0075 65.4160 1459.0508 6.2587 5.1925 27.693 

L2 21.9996 16.9050 951.5678 7.5180 11.0075 86.4472 1928.1342 8.3201 5.0250 20.1 
  28.5840 22.0248 2104.4088 9.7949 14.3020 147.1411 4264.1028 10.8399 6.7295 26.918 

L3 28.0550 26.4050 2320.7747 9.3943 13.7547 168.7258 4702.5188 12.9957 6.2788 20.092 
  34.2676 32.9924 4527.0653 11.7379 17.1458 264.0335 9173.0615 16.2379 8.0333 25.707 

L4 33.6200 37.9765 4794.6345 11.2593 16.4856 290.8376 9715.2293 18.6909 7.5242 20.065 
  38.6986 44.6835 7810.0590 13.2478 19.3628 403.3530 15825.2970 21.9919 9.0128 24.034 

 
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 

L1 
150.00-110.00 

      1 1 1       

L2 
110.00-70.00 

      1 1 1       

L3 70.00-31.50       1 1 1       
L4 31.50-0.00       1 1 1       

 
 

 

 Guy Data   
 

Guy 
 Elevation 

 
ft 

Guy 
Grade 

 Guy 
Size 

 

Initial 
Tension 

 
K 

% 
 

Guy 
Modulus

 
ksi 

Guy 
Weight 

 
plf 

Lu 
 
 

ft 

Anchor  
Radius 

 
ft 

Anchor  
Azimuth 

Adj. 
° 

Anchor 
Elevation 

 
ft 

End 
Fitting

Efficiency
% 

122 EHS A 
B 
C 

7/8 
7/8 
7/8 

7.97 
7.97 
7.97 

10%
10%
10%

19000 
19000 
19000 

1.581 
1.581 
1.581 

166.95 
166.95 
166.95 

115.00 
115.00 
115.00 

0.0000 
0.0000 
0.0000 

0.00 
0.00 
0.00 

100% 
100% 
100% 

 
 
 

 Guy Data(cont’d)   
 

Guy 
 Elevation 

ft 

Mount 
Type 

Torque-Arm 
Spread 

 
ft 

Torque-Arm 
Leg Angle 

 
° 

Torque-Arm 
Style 

Torque-Arm 
Grade 

Torque-Arm 
Type 

Torque-Arm Size 

122 Corner             
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 Guy Data (cont’d)   
 

Guy 
 Elevation 

ft 

Diagonal 
Grade 

Diagonal 
Type 

Upper Diagonal 
Size 

Lower Diagonal 
Size 

Is 
Strap. 

Pull-Off 
Grade 

Pull-Off Type Pull-Off Size 

122.00 A572-50 
(50 ksi) 

Solid Round   No A572-50 
(50 ksi) 

Solid Round 1 1/4 
 

 
 
 

 Guy Data (cont’d)   
 

Guy 
 Elevation 

 
ft 

Cable 
Weight 

A 
K 

Cable 
Weight 

B 
K 

Cable 
Weight 

C 
K 

Cable 
Weight 

D 
K 

Tower 
Intercept 

A 
ft 

Tower 
Intercept 

B 
ft 

Tower 
Intercept 

C 
ft 

Tower 
Intercept 

D 
ft 

122 0.26 0.26 0.26   2.73 
2.9 sec/pulse 

2.73 
2.9 sec/pulse 

2.73 
2.9 sec/pulse 

  

 
 

 Guy Data (cont’d)   
 

   Torque Arm Pull Off Diagonal
Guy 

 Elevation 
ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Kx Ky Kx Ky Kx Ky 

122 No No     1 1 1 1 

 
 

 Guy Data (cont’d)   
 

 Torque-Arm Pull Off Diagonal 
Guy 

 Elevation 
ft 

Bolt Size 
in 

Number Net Width 
Deduct 

in 

U 
 

Bolt Size
in 

Number Net Width
Deduct 

in 

U 
 

Bolt Size
in 

Number Net Width
Deduct 

in 

U 
 

122 0.6250 
A325N 

0 0.0000 0.75 0.6250 
A325N 

0 0.0000 0.75 0.6250 
A325N 

0 0.0000 0.75 

 
 
 

 Guy Pressures   
 

Guy 
 Elevation 

ft 

Guy 
Location 

z 
 

ft 

qz 

 
psf 

qz 
Ice 
psf 

Ice 
Thickness 

in 
122 A 

B 
C 

61.00 
61.00 
61.00 

20 
20 
20 

5 
5 
5 

1.5950 
1.5950 
1.5950 
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 Guy-Tensioning Information   
 

    Temperature At Time Of Tensioning 
     

0 F 
 

20 F 
 

40 F 
 

60 F 
 

80 F 
 

100 F 
 

120 F 
Guy 

 Elevation 
ft 

 H 
 

ft 

V 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 

Initial 
Tension 

K 

Intercept 
 

ft 
122 A 

B 
C 

114.19 
114.19 
114.19 

122.00 
122.00 
122.00 

9.507 
9.507 
9.507 

2.30 
2.30 
2.30 

8.992 
8.992 
8.992 

2.43 
2.43 
2.43 

8.479 
8.479 
8.479 

2.57 
2.57 
2.57 

7.970 
7.970 
7.970 

2.73 
2.73 
2.73 

7.465 
7.465 
7.465 

2.92 
2.92 
2.92 

6.966 
6.966 
6.966 

3.12 
3.12 
3.12 

6.473 
6.473 
6.473 

3.36 
3.36 
3.36 

 
 
 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Sector Component 
Type 

Placement 
 

ft 

Total 
Number 

Number 
Per Row 

Start/End
Position 

 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

plf 
0.78'' (19.7 mm) 8 AWG 6 A Surface Ar 

(CaAa) 
150.00 - 7.00 2 2 -0.200 

0.200 
0.7800  0.59 

0.39'' (10mm) Fiber Trunk A Surface Ar 
(CaAa) 

150.00 - 7.00 1 1 0.200 
0.250 

0.3900  0.07 

**                   
1 5/8'' Coax C Surface Ar 

(CaAa) 
129.00 - 7.00 15 6 -0.250 

0.250 
1.9800  0.82 

1 5/8'' Hybriflex C Surface Ar 
(CaAa) 

129.00 - 7.00 1 1 0.250 
0.260 

1.9800  1.30 

***                   

 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
1 1/4'' Coax A No Inside Pole 150.00 - 7.00 12 No Ice 

1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.63 
0.63 
0.63 

0.39'' (10mm) Fiber 
Trunk 

A No Inside Pole 150.00 - 7.00 1 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.07 
0.07 
0.07 

0.78'' (19.7 mm) 8 AWG 
6 

A No Inside Pole 150.00 - 7.00 4 No Ice 
1/2'' Ice 
1'' Ice 

0.00 
0.00 
0.00 

0.59 
0.59 
0.59 

***                 

 
 

 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 
 

K 
L1 150.00-110.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.800 
0.000 

26.334 

0.000 
0.000 
0.000 

0.45 
0.00 
0.26 
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Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

K 
L2 110.00-70.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.800 
0.000 

55.440 

0.000 
0.000 
0.000 

0.45 
0.00 
0.54 

L3 70.00-31.50 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

7.507 
0.000 

53.361 

0.000 
0.000 
0.000 

0.43 
0.00 
0.52 

L4 31.50-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.777 
0.000 

33.957 

0.000 
0.000 
0.000 

0.28 
0.00 
0.33 

 
 

 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 
 

K 
L1 150.00-110.00 A 

B 
C 

1.719 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.305 
0.000 

46.676 

0.000 
0.000 
0.000 

0.88 
0.00 
0.98 

L2 110.00-70.00 A 
B 
C 

1.657 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

39.191 
0.000 

97.151 

0.000 
0.000 
0.000 

0.86 
0.00 
2.01 

L3 70.00-31.50 A 
B 
C 

1.566 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

37.722 
0.000 

93.508 

0.000 
0.000 
0.000 

0.82 
0.00 
1.93 

L4 31.50-0.00 A 
B 
C 

1.390 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

22.994 
0.000 

58.495 

0.000 
0.000 
0.000 

0.50 
0.00 
1.18 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 150.00-110.00 -0.2063 0.7336 -0.4344 0.4193 
L2 110.00-70.00 -0.2235 1.2810 -0.4563 0.9748 
L3 70.00-31.50 -0.2409 1.3427 -0.5213 1.0763 
L4 31.50-0.00 -0.2098 1.1507 -0.4904 1.0256 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

L1 4 0.78" (19.7 mm) 8 AWG 6 110.00 -
150.00

1.0000 1.0000

L1 5 0.39" (10mm) Fiber Trunk 110.00 -
150.00

1.0000 1.0000

L1 7 1 5/8" Coax 110.00 -
129.00

1.0000 1.0000
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

L1 8 1 5/8" Hybriflex 110.00 -
129.00

1.0000 1.0000

L2 4 0.78" (19.7 mm) 8 AWG 6 70.00 - 110.00 1.0000 1.0000
L2 5 0.39" (10mm) Fiber Trunk 70.00 - 110.00 1.0000 1.0000
L2 7 1 5/8" Coax 70.00 - 110.00 1.0000 1.0000
L2 8 1 5/8" Hybriflex 70.00 - 110.00 1.0000 1.0000
L3 4 0.78" (19.7 mm) 8 AWG 6 31.50 - 70.00 1.0000 1.0000
L3 5 0.39" (10mm) Fiber Trunk 31.50 - 70.00 1.0000 1.0000
L3 7 1 5/8" Coax 31.50 - 70.00 1.0000 1.0000
L3 8 1 5/8" Hybriflex 31.50 - 70.00 1.0000 1.0000

 
 
 
 
 

   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 
 
 
 

K 

7770.00 A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.

3.63 

0.04 
0.07 
0.11 

7770.00 B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.27 
3.63 

0.04 
0.07 
0.11 

7770.00 C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

5.51 
5.87 
6.23 

2.93 
3.27 
3.63 

0.04 
0.07 
0.11 

DC6-48-60-18-8F B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

1.11 
1.67 
1.88 

1.47 
1.67 
1.88 

0.03 
0.05 
0.07 

DC6-48-60-18-8F C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

1.11 
1.67 
1.88 

1.47 
1.67 
1.88 

0.03 
0.05 
0.07 

DTMABP7819VG12A A From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.97 
0.00 
1.43 

0.39 
0.49 
0.60 

0.02 
0.03 
0.04 

DTMABP7819VG12A B From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.97 
0.00 
1.43 

0.39 
0.49 
0.60 

0.02 
0.03 
0.04 

DTMABP7819VG12A C From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.97 
0.00 
1.43 

0.39 
0.49 
0.60 

0.02 
0.03 
0.04 

DD1900 A From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

1.09 
1.43 
1.59 

0.30 
0.40 
0.51 

0.01 
0.02 
0.03 

DD1900 B From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

1.09 
1.43 
1.59 

0.30 
0.40 
0.51 

0.01 
0.02 
0.03 

DD1900 C From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

1.09 
1.43 
1.59 

0.30 
0.40 
0.51 

0.01 
0.02 
0.03 

RRUS-32 A From Leg 5.00 
0.00 

0.0000 150.00 No Ice 
1/2'' Ice

3.31 
4.15 

2.76 
3.02 

0.08 
0.10 
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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 
 
 
 

K 

3.00 1'' Ice 4.44 3.29 0.14 
RRUS-32 B From Leg 5.00 

0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

3.31 
4.15 
4.44 

2.76 
3.02 
3.29 

0.08 
0.10 
0.14 

RRUS-32 C From Leg 5.00 
0.00 
3.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

3.31 
4.15 
4.44 

2.76 
3.02 
3.29 

0.08 
0.10 
0.14 

OPA-65R-LCUU-H6 A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

9.66 
10.13 
10.61 

5.52 
5.97 
6.43 

0.07 
0.13 
0.20 

OPA-65R-LCUU-H8 (92.7'') B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

12.75 
13.33 
13.92 

7.25 
7.82 
8.40 

0.09 
0.16 
0.24 

OPA-65R-LCUU-H8 (92.7'') C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

12.75 
13.33 
13.92 

7.25 
7.82 
8.40 

0.09 
0.16 
0.24 

RRUS 32 A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.69 
2.91 
3.14 

1.57 
1.76 
1.95 

0.05 
0.07 
0.09 

RRUS 32 B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.69 
2.91 
3.14 

1.57 
1.76 
1.95 

0.05 
0.07 
0.09 

RRUS 32 C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.69 
2.91 
3.14 

1.57 
1.76 
1.95 

0.05 
0.07 
0.09 

RRUS 11 B5 A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 B5 B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

RRUS 11 B5 C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

2.79 
3.00 
3.21 

1.19 
1.34 
1.50 

0.05 
0.07 
0.10 

QS66512-3 (112 lbs.) A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

8.13 
8.59 
9.05 

6.80 
7.27 
7.72 

0.11 
0.17 
0.23 

TPA-65R-LCUUUU-H8 B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

13.30 
13.90 
14.50 

8.82 
9.42 
10.03 

0.08 
0.16 
0.25 

TPA-65R-LCUUUU-H8 C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

13.30 
13.90 
14.50 

8.82 
9.42 
10.03 

0.08 
0.16 
0.25 

(2) TPX-070821 A From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.47 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

(2) TPX-070821 B From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.47 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

(2) TPX-070821 C From Leg 5.00 
0.00 
4.00 

0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

0.47 
0.56 
0.66 

0.18 
0.25 
0.32 

0.01 
0.01 
0.02 

Flat Platform w/ Handrails A None   0.0000 150.00 No Ice 
1/2'' Ice
1'' Ice 

42.40 
48.40 
54.40 

42.40 
48.40 
54.40 

2.00 
2.45 
2.90 

***                   
Flat Platform w/ Handrails B None   0.0000 129.00 No Ice 42.40 42.40 2.00 
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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 
 
 
 

K 

1/2'' Ice
1'' Ice 

48.40 
54.40 

48.40 
54.40 

2.45 
2.90 

(2) FD9R6004/2C-3L (3.1 
lbs) 

A From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

(2) FD9R6004/2C-3L (3.1 
lbs) 

B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

(2) FD9R6004/2C-3L (3.1 
lbs) 

C From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

0.31 
0.39 
0.47 

0.08 
0.12 
0.17 

0.00 
0.01 
0.01 

DB948F85E-M A From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

3.25 
2.19 
2.50 

3.27 
3.63 
4.00 

0.01 
0.03 
0.05 

DB948F85E-M B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

3.25 
2.19 
2.50 

3.27 
3.63 
4.00 

0.01 
0.03 
0.05 

DB948F85E-M C From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

3.25 
2.19 
2.50 

3.27 
3.63 
4.00 

0.01 
0.03 
0.05 

BXA-80063-4CF-EDIN-X A From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

4.71 
5.55 
5.94 

2.25 
2.55 
2.85 

0.01 
0.04 
0.07 

BXA-80063-4CF-EDIN-X B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

4.71 
5.55 
5.94 

2.25 
2.55 
2.85 

0.01 
0.04 
0.07 

BXA-80063-4CF-EDIN-X C From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

4.71 
5.55 
5.94 

2.25 
2.55 
2.85 

0.01 
0.04 
0.07 

DB-T1-6Z-8AB-0Z B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

4.80 
5.92 
6.24 

2.33 
2.56 
2.79 

0.04 
0.08 
0.12 

LNX-4514DS-A1M A From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

6.78 
8.96 
9.52 

5.41 
5.86 
6.33 

0.04 
0.09 
0.15 

LNX-6514DS-A1M B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

8.17 
8.96 
9.52 

5.41 
5.86 
6.33 

0.04 
0.09 
0.15 

LNX-6514DS-A1M C From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

8.17 
8.96 
9.52 

5.41 
5.86 
6.33 

0.04 
0.09 
0.15 

(2) SBNHH-1D45B A From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

11.40 
13.19 
13.78 

5.28 
5.74 
6.20 

0.06 
0.13 
0.20 

(2) SBNHH-1D65B B From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

8.17 
8.96 
9.52 

5.41 
5.86 
6.33 

0.05 
0.10 
0.16 

(2) SBNHH-1D65B C From Leg 5.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

8.17 
8.96 
9.52 

5.41 
5.86 
6.33 

0.05 
0.10 
0.16 

B66 RRH4x45 A From Leg 0.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

2.58 
2.88 
3.10 

1.59 
1.77 
1.96 

0.07 
0.09 
0.11 

B66 RRH4x45 B From Leg 0.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

2.58 
2.88 
3.10 

1.59 
1.77 
1.96 

0.07 
0.09 
0.11 

B66 RRH4x45 C From Leg 0.00 0.0000 129.00 No Ice 2.58 1.59 0.07 



 
 
 

ttnnxxTToowweerr  
Job 

302476 - Wtbr-Waterbury, CT  

Page  

9 of 23 

ATC Engineering 
3500 Regency Parkway 

Project 

OAA692335_C3_01 
Date 

11:53:14 12/29/16  
Cary, NC 27518 

Phone: 919-466-5277 
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Verizon Wireless 

Designed by 
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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 
 
 
 

K 

0.00 
0.00 

1/2'' Ice
1'' Ice 

2.88 
3.10 

1.77 
1.96 

0.09 
0.11 

RRH2x60-1900 A From Leg 0.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

1.88 
2.20 
2.52 

1.61 
1.79 
1.97 

0.06 
0.08 
0.10 

RRH2x60-1900 B From Leg 0.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

1.88 
2.20 
2.52 

1.61 
1.79 
1.97 

0.06 
0.08 
0.10 

RRH2x60-1900 C From Leg 0.00 
0.00 
0.00 

0.0000 129.00 No Ice 
1/2'' Ice
1'' Ice 

1.88 
2.20 
2.52 

1.61 
1.79 
1.97 

0.06 
0.08 
0.10 

 
 
 
 

   Tower Pressures - No Ice     
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft2 

F
a
c
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
L1 

150.00-110.00 
129.07 1.063 24 62.548 A 

B 
C 

0.000
0.000
0.000

62.548
62.548
62.548

62.548 100.00
100.00
100.00

7.800 
0.000 

26.334 

0.000
0.000
0.000

L2 
110.00-70.00 

89.45 0.957 22 84.306 A 
B 
C 

0.000
0.000
0.000

84.306
84.306
84.306

84.306 100.00
100.00
100.00

7.800 
0.000 

55.440 

0.000
0.000
0.000

L3 70.00-31.50 50.64 0.814 18 99.976 A 
B 
C 

0.000
0.000
0.000

99.976
99.976
99.976

99.976 100.00
100.00
100.00

7.507 
0.000 

53.361 

0.000
0.000
0.000

L4 31.50-0.00 15.38 0.7 16 94.918 A 
B 
C 

0.000
0.000
0.000

94.918
94.918
94.918

94.918 100.00
100.00
100.00

4.777 
0.000 

33.957 

0.000
0.000
0.000

 
 

   Tower Pressure - With Ice    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F
a
c
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
L1 

150.00-110.00 
129.07 1.063 6 1.7192 74.009 A 

B 
C 

0.000
0.000
0.000

74.009
74.009
74.009

74.009 100.00 
100.00 
100.00 

40.305
0.000

46.676

0.000
0.000
0.000

L2 110.00-70.00 89.45 0.957 6 1.6573 95.355 A 
B 
C 

0.000
0.000
0.000

95.355
95.355
95.355

95.355 100.00 
100.00 
100.00 

39.191
0.000

97.151

0.000
0.000
0.000
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Section 
Elevation 

 
ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F
a
c
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
L3 70.00-31.50 50.64 0.814 5 1.5656 110.610 A 

B 
C 

0.000
0.000
0.000

110.610
110.610
110.610

110.610 100.00 
100.00 
100.00 

37.722
0.000

93.508

0.000
0.000
0.000

L4 31.50-0.00 15.38 0.7 4 1.3898 103.138 A 
B 
C 

0.000
0.000
0.000

103.138
103.138
103.138

103.138 100.00 
100.00 
100.00 

22.994
0.000

58.495

0.000
0.000
0.000

 
 
 

   Tower Pressure - Service    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  
 
 

ft 

KZ 
 

qz 

 

 

psf 

AG 

 

 
ft2 

F
a
c
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 
ft2 

CAAA 
Out 
Face 

ft2 
L1 

150.00-110.00 
129.07 1.063 8 62.548 A 

B 
C 

0.000
0.000
0.000

62.548
62.548
62.548

62.548 100.00
100.00
100.00

7.800 
0.000 

26.334 

0.000
0.000
0.000

L2 
110.00-70.00 

89.45 0.957 7 84.306 A 
B 
C 

0.000
0.000
0.000

84.306
84.306
84.306

84.306 100.00
100.00
100.00

7.800 
0.000 

55.440 

0.000
0.000
0.000

L3 70.00-31.50 50.64 0.814 6 99.976 A 
B 
C 

0.000
0.000
0.000

99.976
99.976
99.976

99.976 100.00
100.00
100.00

7.507 
0.000 

53.361 

0.000
0.000
0.000

L4 31.50-0.00 15.38 0.7 5 94.918 A 
B 
C 

0.000
0.000
0.000

94.918
94.918
94.918

94.918 100.00
100.00
100.00

4.777 
0.000 

33.957 

0.000
0.000
0.000

 
 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 
C 

1 
1 
1 

1.2
1.2

1

24 1
1
1

1
1
1

62.548
62.548
62.548

2.53 63.23 B 

L2 
110.00-70.00 

0.99 2.65 A 
B 
C 

1 
1 
1 

1.2
1.2

1

22 1
1
1

1
1
1

84.306
84.306
84.306

3.38 84.60 A 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1.2
1.2

1

18 1
1
1

1
1
1

99.976
99.976
99.976

3.22 83.53 A 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1.2
1.154

1

16 1
1
1

1
1
1

94.918
94.918
94.918

2.01 63.71 A 

Sum Weight: 3.27 13.38          11.14     
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   Tower Forces - No Ice - Wind 60 To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 
C 

1 
1 
1 

1
1.2
1.2

24 1
1
1

1
1
1

62.548
62.548
62.548

2.53 63.23 C 

L2 
110.00-70.00 

0.99 2.65 A 
B 
C 

1 
1 
1 

1
1.2
1.2

22 1
1
1

1
1
1

84.306
84.306
84.306

3.38 84.60 B 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1
1.2
1.2

18 1
1
1

1
1
1

99.976
99.976
99.976

3.22 83.53 B 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1
1.2

1.154

16 1
1
1

1
1
1

94.918
94.918
94.918

2.01 63.71 B 

Sum Weight: 3.27 13.38          11.14     

 
 
 
 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 
C 

1 
1 
1 

1.076
1

1.151

24 1
1
1

1
1
1

62.548
62.548
62.548

1.92 48.11 C 

L2 
110.00-70.00 

0.99 2.65 A 
B 
C 

1 
1 
1 

1.185
1.097

1.2

22 1
1
1

1
1
1

84.306
84.306
84.306

3.15 78.65 C 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1.094
1.022

1.2

18 1
1
1

1
1
1

99.976
99.976
99.976

2.44 63.39 C 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1
1

1.083

16 1
1
1

1
1
1

94.918
94.918
94.918

1.81 57.52 C 

Sum Weight: 3.27 13.38          9.32     

 
 
 
 

   Tower Forces - With Ice - Wind Normal To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

1.86 3.18 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

74.009
74.009
74.009

0.92 23.01 B 

L2 
110.00-70.00 

2.86 4.81 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

95.355
95.355
95.355

1.11 27.85 B 
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Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L3 
70.00-31.50 

2.76 6.63 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

5 1
1
1

1
1
1

110.610
110.610
110.610

1.03 26.74 B 

L4 31.50-0.00 1.68 7.01 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

4 1
1
1

1
1
1

103.138
103.138
103.138

0.75 23.73 B 

Sum Weight: 9.16 21.64          3.81     

 
 
 
 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

1.86 3.18 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

74.009
74.009
74.009

0.92 23.01 C 

L2 
110.00-70.00 

2.86 4.81 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

95.355
95.355
95.355

1.11 27.85 C 

L3 
70.00-31.50 

2.76 6.63 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

5 1
1
1

1
1
1

110.610
110.610
110.610

1.03 26.74 C 

L4 31.50-0.00 1.68 7.01 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

4 1
1
1

1
1
1

103.138
103.138
103.138

0.75 23.73 C 

Sum Weight: 9.16 21.64          3.81     

 
 
 
 

   Tower Forces - With Ice - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

1.86 3.18 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

74.009
74.009
74.009

0.83 20.71 A 

L2 
110.00-70.00 

2.86 4.81 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

6 1
1
1

1
1
1

95.355
95.355
95.355

1.02 25.40 C 

L3 
70.00-31.50 

2.76 6.63 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

5 1
1
1

1
1
1

110.610
110.610
110.610

0.95 24.66 C 

L4 31.50-0.00 1.68 7.01 A 
B 
C 

1 
1 
1 

1.2
1.2
1.2

4 1
1
1

1
1
1

103.138
103.138
103.138

0.58 18.39 C 

Sum Weight: 9.16 21.64          3.37     
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   Tower Forces - Service - Wind Normal To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 
C 

1 
1 
1 

1.2
1.2

1

8 1
1
1

1
1
1

62.548
62.548
62.548

0.87 21.65 B 

L2 
110.00-70.00 

0.99 2.65 A 
B 
C 

1 
1 
1 

1.2
1.2

1

7 1
1
1

1
1
1

84.306
84.306
84.306

1.16 28.96 A 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1.2
1.2

1

6 1
1
1

1
1
1

99.976
99.976
99.976

1.10 28.59 A 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1.2
1.154

1

5 1
1
1

1
1
1

94.918
94.918
94.918

0.69 21.81 A 

Sum Weight: 3.27 13.38          3.81     

 
 
 
 

   Tower Forces - Service - Wind 60 To Face    
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 
C 

1 
1 
1 

1
1.2
1.2

8 1
1
1

1
1
1

62.548
62.548
62.548

0.87 21.65 C 

L2 
110.00-70.00 

0.99 2.65 A 
B 
C 

1 
1 
1 

1
1.2
1.2

7 1
1
1

1
1
1

84.306
84.306
84.306

1.16 28.96 B 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1
1.2
1.2

6 1
1
1

1
1
1

99.976
99.976
99.976

1.10 28.59 B 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1
1.2

1.154

5 1
1
1

1
1
1

94.918
94.918
94.918

0.69 21.81 B 

Sum Weight: 3.27 13.38          3.81     

 
 
 
 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

L1 
150.00-110.00 

0.71 1.47 A 
B 

1 
1 

1.076
1

8 1
1

1
1

62.548
62.548

0.66 16.47 C 
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Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 
c 
e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 
 

ft2 

F 
 
 

K 

w 
 
 

plf 

Ctrl. 
Face 

C 1 1.151 1 1 62.548
L2 

110.00-70.00 
0.99 2.65 A 

B 
C 

1 
1 
1 

1.185
1.097

1.2

7 1
1
1

1
1
1

84.306
84.306
84.306

1.08 26.92 C 

L3 
70.00-31.50 

0.96 4.24 A 
B 
C 

1 
1 
1 

1.094
1.022

1.2

6 1
1
1

1
1
1

99.976
99.976
99.976

0.84 21.70 C 

L4 31.50-0.00 0.61 5.02 A 
B 
C 

1 
1 
1 

1
1

1.083

5 1
1
1

1
1
1

94.918
94.918
94.918

0.62 19.69 C 

Sum Weight: 3.27 13.38          3.19     

 
 
 
 

 Force Totals  (Does not include forces on guys)    
 

Load 
Case 

Vertical 
Forces 

 
K 

Sum of 
Forces 

X 
K 

Sum of 
Forces 

Z 
K 

Sum of Torques
 
 

kip-ft 
Leg Weight 13.38 
Bracing Weight 0.00 
Total Member Self-Weight 13.38 
Guy Weight 0.79 
Total Weight 23.74 
Wind 0 deg - No Ice  -0.02 -13.83 0.23
Wind 30 deg - No Ice  7.25 -12.57 0.59
Wind 60 deg - No Ice  14.97 -8.63 2.35
Wind 90 deg - No Ice  15.76 0.02 1.49
Wind 120 deg - No Ice  15.21 8.79 2.69
Wind 150 deg - No Ice  7.06 12.20 0.19
Wind 180 deg - No Ice  0.02 13.83 -0.23
Wind 210 deg - No Ice  -7.25 12.57 -0.59
Wind 240 deg - No Ice  -14.97 8.63 -2.35
Wind 270 deg - No Ice  -15.76 -0.02 -1.49
Wind 300 deg - No Ice  -15.21 -8.79 -2.69
Wind 330 deg - No Ice  -7.06 -12.20 -0.19
Member Ice 8.26 
Guy Ice 2.41 
Total Weight Ice 50.09 
Wind 0 deg - Ice  -0.01 -5.02 0.08
Wind 30 deg - Ice  2.82 -4.91 0.21
Wind 60 deg - Ice  5.33 -3.08 0.54
Wind 90 deg - Ice  5.52 0.01 0.41
Wind 120 deg - Ice  5.21 3.02 0.64
Wind 150 deg - Ice  2.61 4.52 0.06
Wind 180 deg - Ice  0.01 5.02 -0.08
Wind 210 deg - Ice  -2.82 4.91 -0.21
Wind 240 deg - Ice  -5.33 3.08 -0.54
Wind 270 deg - Ice  -5.52 -0.01 -0.41
Wind 300 deg - Ice  -5.21 -3.02 -0.64
Wind 330 deg - Ice  -2.61 -4.52 -0.06
Total Weight 23.74 
Wind 0 deg - Service  -0.01 -4.74 0.08
Wind 30 deg - Service  2.48 -4.30 0.20
Wind 60 deg - Service  5.13 -2.95 0.27
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Load 
Case 

Vertical 
Forces 

 
K 

Sum of 
Forces 

X 
K 

Sum of 
Forces 

Z 
K 

Sum of Torques
 
 

kip-ft 
Wind 90 deg - Service  5.39 0.01 0.27
Wind 120 deg - Service  5.21 3.01 0.19
Wind 150 deg - Service  2.42 4.18 0.06
Wind 180 deg - Service  0.01 4.74 -0.08
Wind 210 deg - Service  -2.48 4.30 -0.20
Wind 240 deg - Service  -5.13 2.95 -0.27
Wind 270 deg - Service  -5.39 -0.01 -0.27
Wind 300 deg - Service  -5.21 -3.01 -0.19
Wind 330 deg - Service  -2.42 -4.18 -0.06

 
 
 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.6 Wind 0 deg - No Ice+1.0 Guy 
3 1.2 Dead+1.6 Wind 30 deg - No Ice+1.0 Guy 
4 1.2 Dead+1.6 Wind 60 deg - No Ice+1.0 Guy 
5 1.2 Dead+1.6 Wind 90 deg - No Ice+1.0 Guy 
6 1.2 Dead+1.6 Wind 120 deg - No Ice+1.0 Guy 
7 1.2 Dead+1.6 Wind 150 deg - No Ice+1.0 Guy 
8 1.2 Dead+1.6 Wind 180 deg - No Ice+1.0 Guy 
9 1.2 Dead+1.6 Wind 210 deg - No Ice+1.0 Guy 
10 1.2 Dead+1.6 Wind 240 deg - No Ice+1.0 Guy 
11 1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy 
12 1.2 Dead+1.6 Wind 300 deg - No Ice+1.0 Guy 
13 1.2 Dead+1.6 Wind 330 deg - No Ice+1.0 Guy 
14 1.2 Dead+1.0 Ice+1.0 Temp+Guy 
15 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy 
16 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy 
17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy 
18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy 
19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy 
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy 
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy 
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy 
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy 
24 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy 
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy 
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy 
27 Dead+Wind 0 deg - Service+Guy 
28 Dead+Wind 30 deg - Service+Guy 
29 Dead+Wind 60 deg - Service+Guy 
30 Dead+Wind 90 deg - Service+Guy 
31 Dead+Wind 120 deg - Service+Guy 
32 Dead+Wind 150 deg - Service+Guy 
33 Dead+Wind 180 deg - Service+Guy 
34 Dead+Wind 210 deg - Service+Guy 
35 Dead+Wind 240 deg - Service+Guy 
36 Dead+Wind 270 deg - Service+Guy 
37 Dead+Wind 300 deg - Service+Guy 
38 Dead+Wind 330 deg - Service+Guy 
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  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
L1 150 - 110 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 6 -55.52 -140.45 -79.76 
      Max. Mx 5 -8.85 -234.22 -1.39 
      Max. My 2 -8.82 -0.00 226.88 
      Max. Vy 5 12.71 -234.22 -1.39 
      Max. Vx 2 -12.46 -0.00 226.88 
      Max. Torque 4     -1.68 
    Guy A Bottom Tension 9 32.30     
      Top Tension 9 32.49     
      Top Cable Vert 9 23.80     
      Top Cable Norm 9 22.11     
      Top Cable Tan 9 0.02     
      Bot Cable Vert 9 -23.36     
      Bot Cable Norm 9 22.30     
      Bot Cable Tan 9 0.23     
    Guy B Bottom Tension 12 33.81     
      Top Tension 12 34.00     
      Top Cable Vert 12 24.91     
      Top Cable Norm 12 23.14     
      Top Cable Tan 12 0.00     
      Bot Cable Vert 12 -24.46     
      Bot Cable Norm 12 23.34     
      Bot Cable Tan 12 0.00     
    Guy C Bottom Tension 5 33.77     
      Top Tension 5 33.96     
      Top Cable Vert 5 24.88     
      Top Cable Norm 5 23.13     
      Top Cable Tan 5 0.04     
      Bot Cable Vert 5 -24.44     
      Bot Cable Norm 5 23.31     
      Bot Cable Tan 5 0.24     

L2 110 - 70 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 6 -59.36 -42.09 -23.89 
      Max. Mx 5 -48.27 -154.69 -6.43 
      Max. My 2 -49.64 -0.01 166.25 
      Max. Vy 12 5.24 126.34 71.27 
      Max. Vx 8 -4.53 -0.50 -153.87 
      Max. Torque 12     2.76 

L3 70 - 31.5 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 6 -65.30 -95.91 -56.29 
      Max. Mx 6 -65.30 -95.91 -56.29 
      Max. My 2 -59.48 0.13 67.48 
      Max. Vy 6 3.54 -95.91 -56.29 
      Max. Vx 6 2.05 -95.91 -56.29 
      Max. Torque 12     4.14 

L4 31.5 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 23 -74.13 43.07 -23.79 
      Max. Mx 6 -72.75 -276.51 -161.68 
      Max. My 3 -63.84 -57.06 173.49 
      Max. Vy 6 6.50 -276.51 -161.68 
      Max. Vx 2 -4.43 0.17 173.28 
      Max. Torque 12     4.30 
        

  
 

   Maximum Reactions    
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Location Condition Gov. 

Load 
Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Mast Max. Vert 23 74.13 1.26 -0.65 
  Max. Hx 12 56.62 6.26 3.66 
  Max. Hz 2 66.92 -0.00 4.43 
  Max. Mx 3 173.49 -2.24 4.33 
  Max. Mz 6 276.51 -6.49 -3.76 
  Max. Torsion 12 4.30 6.26 3.66 
  Min. Vert 1 41.01 0.00 0.02 
  Min. Hx 6 72.75 -6.49 -3.76 
  Min. Hz 8 54.30 0.00 -4.13 
  Min. Mx 6 -161.68 -6.49 -3.76 
  Min. Mz 10 -266.49 6.21 -3.60 
  Min. Torsion 6 -4.24 -6.49 -3.76 

Guy C @ 115 ft 
Elev 0 ft 

Azimuth 240 deg 

Max. Vert 10 -0.17 -0.09 0.05 

  Max. Hx 10 -0.17 -0.09 0.05 
  Max. Hz 4 -24.33 -20.11 11.61 
  Min. Vert 5 -24.44 -20.31 11.45 
  Min. Hx 5 -24.44 -20.31 11.45 
  Min. Hz 10 -0.17 -0.09 0.05 

Guy B @ 115 ft 
Elev 0 ft 

Azimuth 120 deg 

Max. Vert 6 -0.17 0.09 0.05 

  Max. Hx 11 -24.44 20.31 11.45 
  Max. Hz 12 -24.46 20.21 11.67 
  Min. Vert 12 -24.46 20.21 11.67 
  Min. Hx 6 -0.17 0.09 0.05 
  Min. Hz 6 -0.17 0.09 0.05 

Guy A @ 115 ft 
Elev 0 ft 

Azimuth 0 deg 

Max. Vert 2 -0.19 0.00 -0.12 

  Max. Hx 10 -21.94 0.40 -20.90 
  Max. Hz 2 -0.19 0.00 -0.12 
  Min. Vert 9 -23.36 0.23 -22.30 
  Min. Hx 6 -22.10 -0.40 -21.05 
  Min. Hz 9 -23.36 0.23 -22.30 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 41.01 -0.00 -0.02 -0.00 0.19 -0.00
1.2 Dead+1.6 Wind 0 deg - No 
Ice+1.0 Guy 

66.92 0.00 -4.43 -173.28 0.17 0.36

1.2 Dead+1.6 Wind 30 deg - No 
Ice+1.0 Guy 

63.84 2.24 -4.33 -173.49 -57.06 1.00

1.2 Dead+1.6 Wind 60 deg - No 
Ice+1.0 Guy 

56.51 5.98 -3.50 -115.05 -198.75 3.74

1.2 Dead+1.6 Wind 90 deg - No 
Ice+1.0 Guy 

65.53 5.92 0.18 38.87 -229.70 2.31

1.2 Dead+1.6 Wind 120 deg - 
No Ice+1.0 Guy 

72.75 6.49 3.76 161.68 -276.51 4.24

1.2 Dead+1.6 Wind 150 deg - 
No Ice+1.0 Guy 

63.41 2.40 3.81 123.67 -109.51 0.33

1.2 Dead+1.6 Wind 180 deg - 54.30 -0.00 4.13 110.86 -0.30 -0.36
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
No Ice+1.0 Guy 
1.2 Dead+1.6 Wind 210 deg - 
No Ice+1.0 Guy 

63.92 -2.57 4.10 137.98 119.47 -0.96

1.2 Dead+1.6 Wind 240 deg - 
No Ice+1.0 Guy 

72.48 -6.21 3.60 155.67 266.49 -3.68

1.2 Dead+1.6 Wind 270 deg - 
No Ice+1.0 Guy 

65.46 -5.92 0.19 38.85 229.97 -2.31

1.2 Dead+1.6 Wind 300 deg - 
No Ice+1.0 Guy 

56.62 -6.26 -3.66 -121.30 208.64 -4.30

1.2 Dead+1.6 Wind 330 deg - 
No Ice+1.0 Guy 

63.25 -2.08 -4.04 -157.91 49.81 -0.37

1.2 Dead+1.0 Ice+1.0 
Temp+Guy 

72.74 0.00 -0.08 -0.74 0.88 0.00

1.2 Dead+1.0 Wind 0 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

73.75 0.00 -0.93 -24.19 0.91 0.08

1.2 Dead+1.0 Wind 30 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

73.74 0.57 -1.07 -33.66 -17.46 0.25

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

73.68 1.25 -0.81 -24.23 -39.38 0.55

1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

73.70 1.19 -0.08 -0.67 -38.17 0.40

1.2 Dead+1.0 Wind 120 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

74.06 1.23 0.64 22.89 -39.67 0.66

1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.69 0.47 0.75 24.46 -13.42 0.11

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.54 0.00 0.77 22.13 0.90 -0.08

1.2 Dead+1.0 Wind 210 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.80 -0.57 0.91 31.81 19.90 -0.24

1.2 Dead+1.0 Wind 240 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

74.13 -1.26 0.65 23.79 43.07 -0.55

1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.70 -1.18 -0.08 -0.68 40.00 -0.40

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.64 -1.22 -0.79 -23.52 39.94 -0.66

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

73.64 -0.47 -0.90 -25.96 15.25 -0.11

Dead+Wind 0 deg - 
Service+Guy 

41.12 -0.00 -0.90 -20.85 0.19 0.08

Dead+Wind 30 deg - 
Service+Guy 

41.11 0.49 -0.89 -23.00 -12.80 0.21

Dead+Wind 60 deg - 
Service+Guy 

41.12 1.27 -0.76 -23.04 -39.04 0.27

Dead+Wind 90 deg - 
Service+Guy 

41.12 1.22 -0.02 -0.07 -35.95 0.26

Dead+Wind 120 deg - 
Service+Guy 

41.18 1.33 0.76 24.24 -41.18 0.19

Dead+Wind 150 deg - 
Service+Guy 

41.11 0.46 0.79 20.19 -11.00 0.07

Dead+Wind 180 deg - 
Service+Guy 

41.10 -0.00 0.87 20.91 0.21 -0.08

Dead+Wind 210 deg - 
Service+Guy 

41.11 -0.50 0.85 23.05 13.07 -0.21

Dead+Wind 240 deg - 
Service+Guy 

41.17 -1.28 0.72 23.06 39.54 -0.27

Dead+Wind 270 deg - 
Service+Guy 

41.12 -1.22 -0.02 -0.06 36.36 -0.26

Dead+Wind 300 deg - 
Service+Guy 

41.13 -1.34 -0.79 -24.21 41.49 -0.19

Dead+Wind 330 deg - 
Service+Guy 

41.10 -0.46 -0.82 -20.14 11.55 -0.07
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 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.00 -23.74 0.00 0.00 23.74 0.00 0.000% 
2 -0.03 -28.38 -23.17 0.03 28.38 23.17 0.001% 
3 12.11 -28.33 -21.01 -12.11 28.33 21.01 0.000% 
4 24.85 -28.28 -14.32 -24.85 28.28 14.32 0.000% 
5 26.25 -28.33 0.03 -26.25 28.33 -0.03 0.000% 
6 25.23 -28.38 14.58 -25.23 28.38 -14.58 0.000% 
7 11.81 -28.33 20.42 -11.81 28.33 -20.42 0.000% 
8 0.03 -28.28 23.17 -0.03 28.28 -23.17 0.000% 
9 -12.11 -28.33 21.01 12.11 28.33 -21.01 0.000% 
10 -24.85 -28.38 14.32 24.85 28.38 -14.32 0.000% 
11 -26.25 -28.33 -0.03 26.25 28.33 0.03 0.000% 
12 -25.23 -28.28 -14.58 25.23 28.28 14.58 0.000% 
13 -11.81 -28.33 -20.42 11.81 28.33 20.42 0.000% 
14 0.00 -55.16 0.00 0.00 55.16 0.00 0.000% 
15 -0.01 -55.20 -5.82 0.01 55.20 5.82 0.001% 
16 3.22 -55.16 -5.60 -3.22 55.16 5.60 0.001% 
17 6.02 -55.12 -3.48 -6.02 55.12 3.48 0.000% 
18 6.32 -55.16 0.01 -6.32 55.16 -0.01 0.001% 
19 5.90 -55.20 3.42 -5.90 55.20 -3.42 0.000% 
20 3.01 -55.16 5.21 -3.01 55.16 -5.21 0.001% 
21 0.01 -55.12 5.82 -0.01 55.12 -5.82 0.000% 
22 -3.22 -55.16 5.60 3.22 55.16 -5.60 0.001% 
23 -6.02 -55.20 3.48 6.02 55.20 -3.48 0.000% 
24 -6.32 -55.16 -0.01 6.32 55.16 0.01 0.001% 
25 -5.90 -55.12 -3.42 5.90 55.12 3.42 0.000% 
26 -3.01 -55.16 -5.21 3.01 55.16 5.21 0.001% 
27 -0.01 -23.75 -4.96 0.01 23.75 4.96 0.000% 
28 2.59 -23.74 -4.49 -2.59 23.74 4.49 0.000% 
29 5.32 -23.73 -3.06 -5.32 23.73 3.06 0.000% 
30 5.62 -23.74 0.01 -5.62 23.74 -0.01 0.000% 
31 5.40 -23.75 3.12 -5.40 23.75 -3.12 0.001% 
32 2.53 -23.74 4.37 -2.53 23.74 -4.37 0.000% 
33 0.01 -23.73 4.96 -0.01 23.73 -4.96 0.000% 
34 -2.59 -23.74 4.49 2.59 23.74 -4.49 0.000% 
35 -5.32 -23.75 3.06 5.32 23.75 -3.06 0.001% 
36 -5.62 -23.74 -0.01 5.62 23.74 0.01 0.000% 
37 -5.40 -23.73 -3.12 5.40 23.73 3.12 0.000% 
38 -2.53 -23.74 -4.37 2.53 23.74 4.37 0.000% 

 
 
 

 Non-Linear Convergence Results   
 

Load 
Combination 

Converged? Number 
 of Cycles 

Displacement 
Tolerance 

Force 
Tolerance 

1 Yes 5 0.00000001 0.00000275 
2 Yes 8 0.00000001 0.00005163 
3 Yes 8 0.00000001 0.00007004 
4 Yes 7 0.00000001 0.00004081 
5 Yes 8 0.00000001 0.00006221 
6 Yes 9 0.00000001 0.00003190 
7 Yes 8 0.00000001 0.00006373 
8 Yes 6 0.00000001 0.00009199 
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9 Yes 8 0.00000001 0.00006874 
10 Yes 9 0.00000001 0.00003169 
11 Yes 8 0.00000001 0.00006155 
12 Yes 7 0.00000001 0.00004731 
13 Yes 8 0.00000001 0.00005998 
14 Yes 4 0.00000001 0.00005836 
15 Yes 6 0.00000001 0.00009177 
16 Yes 6 0.00000001 0.00009061 
17 Yes 6 0.00000001 0.00007429 
18 Yes 6 0.00000001 0.00008747 
19 Yes 7 0.00000001 0.00002719 
20 Yes 6 0.00000001 0.00009057 
21 Yes 6 0.00000001 0.00007620 
22 Yes 6 0.00000001 0.00009695 
23 Yes 7 0.00000001 0.00002814 
24 Yes 6 0.00000001 0.00008512 
25 Yes 6 0.00000001 0.00007144 
26 Yes 6 0.00000001 0.00008124 
27 Yes 5 0.00000001 0.00006174 
28 Yes 5 0.00000001 0.00007587 
29 Yes 5 0.00000001 0.00006735 
30 Yes 5 0.00000001 0.00007990 
31 Yes 5 0.00000001 0.00008505 
32 Yes 5 0.00000001 0.00005768 
33 Yes 5 0.00000001 0.00005429 
34 Yes 5 0.00000001 0.00006509 
35 Yes 5 0.00000001 0.00009628 
36 Yes 5 0.00000001 0.00007899 
37 Yes 5 0.00000001 0.00005685 
38 Yes 5 0.00000001 0.00006269 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 150 - 110 5.108 31 0.7850 0.0121 
L2 110 - 70 0.914 31 0.1557 0.0043 
L3 73.5 - 31.5 0.475 37 0.0337 0.0017 
L4 35.667 - 0 0.175 37 0.0379 0.0005 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
150.00 7770.00 31 5.108 0.7850 0.0121 24971 
129.00 Flat Platform w/ Handrails 31 2.516 0.4073 0.0074 5945 
122.00 Guy 31 1.806 0.3005 0.0061 4459 

  
 
 

 Maximum Tower Deflections - Design Wind   
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 150 - 110 36.134 6 4.3974 0.0812 
L2 110 - 70 10.641 6 1.2779 0.0415 
L3 73.5 - 31.5 4.713 6 0.5172 0.0224 
L4 35.667 - 0 1.335 6 0.3151 0.0084 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
150.00 7770.00 6 36.134 4.3974 0.0812 5015 
129.00 Flat Platform w/ Handrails 6 20.802 2.5367 0.0586 1192 
122.00 Guy 6 16.460 2.0045 0.0521 893 

  
 
 

 Guy Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Initial 
Tension 

K 

Breaking 
Load 

K 

Actual 
Tu 

K 

Allowable 
Tn 
K 

Required 
S.F. 

 

Actual 
S.F. 

 
L1 122.00 (A) (7) 7/8 EHS 7.97 79.70 32.49 47.82 1.000 1.472  

  122.00 (B) (6) 7/8 EHS 7.97 79.70 34.00 47.82 1.000 1.407  
  122.00 (C) (5) 7/8 EHS 7.97 79.70 33.96 47.82 1.000 1.408  
                  

  
 
 

 Compression Checks   
 

 

 Pole Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
L1 150 - 110 (1) TP21.25x15x0.1875 40.00 28.00 48.9 11.5845 -54.86 615.72 0.089  
L2 110 - 70 (2) TP27.61x21.25x0.25 40.00 122.00 194.7 16.9050 -55.61 100.71 0.552  
L3 70 - 31.5 (3) TP33.1x26.5535x0.3125 42.00 122.00 152.7 26.9540 -60.01 261.26 0.230  
L4 31.5 - 0 (4) TP37.38x31.8255x0.375 35.67 122.00 110.5 44.6835 -72.75 826.59 0.088  

                    

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
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Section 
No. 

Elevation 
 

ft 

Size 
 

Mux 

 
kip-ft 

Mnx 

 
kip-ft 

Ratio 
Mux 

Mnx 

Muy 

 
kip-ft 

Mny 

 
kip-ft 

Ratio 
Muy 

Mny 
L1 150 - 110 (1) TP21.25x15x0.1875 224.59 315.01 0.713 0.00 315.01 0.000 
L2 110 - 70 (2) TP27.61x21.25x0.25 161.52 531.00 0.304 0.00 531.00 0.000 
L3 70 - 31.5 (3) TP33.1x26.5535x0.3125 48.31 1080.20 0.045 0.00 1080.20 0.000 
L4 31.5 - 0 (4) TP37.38x31.8255x0.375 320.31 2374.80 0.135 0.00 2374.80 0.000 

                  

 
 

 Pole Shear Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Vu 

K 

Vn 

 
K 

Ratio 
Vu 

Vn 

Actual 
Tu 

kip-ft 

Tn 

 
kip-ft 

Ratio 
Tu 

Tn 
L1 150 - 110 (1) TP21.25x15x0.1875 5.47 403.66 0.014 1.25 638.74 0.002 
L2 110 - 70 (2) TP27.61x21.25x0.25 5.08 623.03 0.008 1.46 1076.71 0.001 
L3 70 - 31.5 (3) TP33.1x26.5535x0.3125 0.40 993.39 0.000 2.72 2190.30 0.001 
L4 31.5 - 0 (4) TP37.38x31.8255x0.375 7.51 1578.48 0.005 4.24 4815.34 0.001 

                  

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
Pu 

Pn 

Ratio 
Mux 

Mnx 

Ratio 
Muy 

Mny 

Ratio 
Vu 

Vn 

Ratio 
Tu 

Tn 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 150 - 110 (1) 0.089 0.713 0.000 0.014 0.002 0.802   1.000 4.8.2  
L2 110 - 70 (2) 0.552 0.304 0.000 0.008 0.001 0.856   1.000 4.8.2  
L3 70 - 31.5 (3) 0.230 0.045 0.000 0.000 0.001 0.274   1.000 4.8.2  
L4 31.5 - 0 (4) 0.088 0.135 0.000 0.005 0.001 0.223   1.000 4.8.2  

                    

 
 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 150 - 110 Pole TP21.25x15x0.1875 1 -54.86 615.72 80.2 Pass 
L2 110 - 70 Pole TP27.61x21.25x0.25 2 -55.61 100.71 85.6 Pass 
L3 70 - 31.5 Pole TP33.1x26.5535x0.3125 3 -60.01 261.26 27.4 Pass 
L4 31.5 - 0 Pole TP37.38x31.8255x0.375 4 -72.75 826.59 22.3 Pass 
L1 150 - 110 Guy A@122 7/8 7 32.49 47.82 67.9 Pass 
L1 150 - 110 Guy B@122 7/8 6 34.00 47.82 71.1 Pass 
L1 150 - 110 Guy C@122 7/8 5 33.96 47.82 71.0 Pass 

              Summary   
            Pole (L2) 85.6 Pass 
            Guy A (L1) 67.9 Pass 
            Guy B (L1) 71.1 Pass 
            Guy C (L1) 71.0 Pass 
      RATING = 85.6 Pass 
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Plate Type Baseplate @	10.0	ft Code Rev. G Date 

Pole Diameter 37.38 in A.S.I.	 1.00 Engineer 

Pole Thickness 0.375 in Site # 

Plate Length 44 in Moment 320 k-ft Carrier 

Plate Thickness 2.5 in Axial 74 k-ft
Plate Fy 60 ksi
Weld Length 0.3125 in Required	Flange	Thickness:
s Resistance 1382.37 k-in 0.88	in OK

Applied 170.15 k-in
# 0 Show

Thickness 0.375 in
Length 3 in
Height 6 in
Chamfer 0 in
Offset	Angle 45 °
Fy 36 ksi

# 8
Bolt Circle 44 in
(R)adial / (S)quare S  

Bolt Gap 6 in

 Diameter 2.25 in
Hole Diameter 2.75 in
Type A615-75
Fy 75 ksi
Fu 100 ksi
s Resistance 259.82 k
Applied 52.44 k

# 0

 DYW. Circle 20 in
Offset Angle 22.5 °
Type #20 Plate Stress Ratio:
Diameter 2.5 in 0.12 (Pass)
Fu 100 ksi
s Resistance k Bolt Stress Ratio:

Applied k 0.20 (Pass)
# 0

Bolt Circle 54 in Extra	Bolt	Stress	Ratio:
(R)adial / (S)quare R

o Bolt Gap 0 in
Offset Angle 45 ° Reinforcement Stress Ratio:
Diameter 1.75 in
Type DYWIDAG
Fy 150 ksi
Fu 170 ksi
s Resistance k
Applied k

E
x

tr
a

 B
o

lt
s

R
e

in
fo

rc
e

m
e

n
t

B
a

s
e

/F
la

n
g

e
 P

la
te

S
ti

ff
en

er
s

  
  

  
 B

o
lt

s
12/30/2016

BB
302476

Verizon Wireless



Plate Type Flange @ 110.0 ft Code Rev. G Date 

Pole Diameter 21.267 in A.S.I.	 1.00 Engineer 

Pole Thickness 0.1875 in Site # 

Plate Diameter 28.5 in Moment 225 k-ft Carrier 

Plate Thickness 1 in Axial 55 k-ft
Plate Fy 60 ksi
Weld Length 0.3125 in Required Flange Thickness:
Allowable 75.16 k-in 0.74 in OK
Applied 41.40 k-in

# 0 Show

Thickness 0.375 in
Length 3 in
Height 6 in
Chamfer 0 in
Offset	Angle 45 °
Fy 36 ksi

# 12
Bolt Circle 25.75 in

(R)adial / (S)quare R  

Bolt	Gap 6 in

 Diameter 1 in
Hole Diameter 1.125 in
Type A325
Fy 92 ksi
Fu 120 ksi
Allowable 54.52 k
Applied 30.30 k

# 0

 DYW. Circle 20 in
Offset Angle 22.5 °
Type #20 Plate Stress Ratio:
Diameter 2.5 in 0.55 (Pass)
Fu 100 ksi
Allowable k Bolt Stress Ratio:
Applied k 0.56 (Pass)

# 0
Bolt Circle 54 in Extra	Bolt	Stress	Ratio:
(R)adial / (S)quare R

o Bolt Gap 0 in
Offset Angle 45 ° Reinforcement Stress Ratio:
Diameter 1.75 in
Type DYWIDAG
Fy 150 ksi
Fu 170 ksi
Allowable k
Applied k
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Tower Number 302476 
Eng. Number OAA692335_C3_01 

December 30, 2016 
 

 

REF TIA‐G 4.9.6.4 
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4 ∗ 1.75 10 ∗ 3.5 .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4 ∗ 1.24 4 ∗ 2.47 4 ∗ 3.71 2 ∗ 4.95 .  
 
 



Tower Number 302476 
Eng. Number OAA692335_C3_01 

December 30, 2016 

CONTROLLING USAGE 

∗ 320 7.5 ∗ 6  

∗
# 	

 

365 ∗ 4.95
134.6

74
16

.  

∅
8.8

0.75 60
. 	  

GUY ANCHOR ROD CHECK 

Uplift 24k
Shear 23k

 Guy Anchor Reactions 

Tub = Tapplied 24 23 33.2   

1.5” Diameter Anchor Rod   
A36 Grade Assumed    Ant 	1.405	  

∅
33.2

0.9 36 ∗ 1.77
. 	  



The Assessor’s office is responsible for the maintenance of records on the ownership of
properties. Assessments are computed at 70% of the estimated market value of real

property at the time of the last revaluation which was 2012.

Information on the Property Records for the Municipality of Waterbury was last updated on
2/1/2017.

Parcel Information

Location: FARMDALE DR Property

Use:

Vacant Land Primary

Use:

Res Vac Land (5-1)

Unique ID: 016705590024 Map Block

Lot:

0167-0559-0024 Acres: 4.75

490 Acres: 0.00 Zone: RL Volume /

Page:

5156/ 333

Developers

Map / Lot:

Census:

Value Information

Appraised Value 70% Assessed Value

Land 321,578 225,100



Appraised Value 70% Assessed Value

Buildings 0 0

Detached Outbuildings 0 0

Total 321,578 225,100

Owner's Information

Owner's Data

SPRINGWICH CELLULAR TOWER HOLDINGS LLC

C/O AT&T MOBILITY LLC

909 CHESTNUT, RM 36-M-1

ST LOUIS MO 63101

Owner History - Sales

Owner Name Volume Page Sale Date

Deed

Type

Valid

Sale

Sale

Price

SPRINGWICH CELLULAR TOWER

HOLDINGS LLC

5156 333 10/29/2004 Quit

Claim

No $0

SOUTHERN NEW ENGLAND TELEPHONE

COMPANY

1710 182 08/23/1984 No $20,000

Building Permits

Permit

Number Permit Type

Date

Opened

Date

Closed

Permit

Status Reason

2016.1522 Comm

Renovations

05/26/2016 Closed ATT MOBILITY CELL SITE, REPLACE

ANTENNAS AND 3 REMOTE RADIO

UNITS



Permit

Number Permit Type

Date

Opened

Date

Closed

Permit

Status Reason

2015.2331 Comm

Renovations

08/26/2015 Closed V-7, ADD 3 NEW ANTENNAS & 3

RRU'S, 1 FIBER CABLE, 2DC CABLES IN

POLE

2015.0950 Comm

Renovations

04/28/2015 Closed CHANGE 3 ANTENNAS

2014.1587 Commercial

Addition

06/20/2014 Closed ADDING TOWER / ANTENNAES

EQUIPMENT MODIFICATION

2014.0177 Comm

Renovations

01/29/2014 Closed INSTALL HYBRID CABLEREPLACE 6

ANTENNAS

2013.2198 Comm

Renovations

08/09/2013 Closed INSTALL GENERATOR -

COMMUNICATIONS CELL SITE

Information Published With Permission From The Assessor
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