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SCOPE OF WORK: 

 

Hudson Design Group LLC (HDG) has been authorized by AT&T to conduct a structural 

evaluation of the 120’ flagpole supporting the proposed AT&T antennas located at 

elevation 88’-98’ and at elevation 98’-108’ above the ground level.    

 

This report represents this office’s findings, conclusions and recommendations pertaining 

to the support of AT&T’s existing and proposed antennas listed below. 

 

Record drawings of the existing flagpole and foundation prepared by Engineered 

Endeavors Inc., dated August 12, 2004, were available for our use. Geotechnical study 

prepared by Dr. Clarence Welti, PE, P.C., dated July 18, 2003, was also available and 

obtained for our use.  

  

The previous structural analysis report prepared by this office, dated November 26, 2013, 

was available for our use.  

 

 

 

 

CONCLUSION SUMMARY:   

 

HDG performed structural analysis of the existing flagpole with the following proposed 

modifications: 
  

1. Replace existing support pipes with new pipes from El.88’ to El.118’.   

2. Add (4) anchor bolts.   

3. Add (8) steel stiffener plates to the base plate of the flagpole.  

Based on our evaluation, we have determined that the existing flagpole with proposed 

modifications and foundation are in conformance with the ANSI/TIA-222-F Standard for 

the loading considered under the criteria listed in this report. The flagpole structure is 

rated at 86.3% - (Pole section from EL.1.5’ to EL.48.7’ Controlling).       

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

 

   



                                                                                                      
 

 

APPURTENANCES CONFIGURATION: 

Tenant Appurtenances Elev. Mount 

 Flag 118’  

Sprint 36” dia. x 10.0’ Fiberglass Shroud 108’-118’  

AT&T 36” dia. x 10.0’ Fiberglass Shroud 98’-108’  

AT&T 36” dia. x 10.0’ Fiberglass Shroud 88’-98’  
 

*Proposed AT&T Appurtenances shown in Bold. 

 

 

 

 

AT&T EXISTING/PROPOSED COAX CABLES: 

Tenant Coax Cables Elev. Mount 

AT&T (6) 1 5/8” Cables   113’ Inside Flagpole 

AT&T (6) 1 5/8” Cables   103’ Inside Flagpole 
 

*Proposed AT&T Coax Cables shown in Bold. 

 

 

 

 

ANALYSIS RESULTS SUMMARY: 

Component Max. Stress 

Ratio 

Elev. of Component 

(ft) 

Pass/Fail Comments 

Pole Section-L1 73.6 % 108.0 – 118.0 PASS  

Pole Section-L2 82.5 % 98.0 – 108.0 PASS  

Pole Section-L3 83.4 % 88.0 – 98.0 PASS  

Pole Section-L4 54.6 % 48.7 – 88.0 PASS  

Pole Section-L5 86.3 % 1.5 – 48.7 PASS Controlling 

Base Plate 74.7 % 1.5 PASS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                      
 

DESIGN CRITERIA:   

 

1. EIA/TIA-222-F Structural Standards for Steel Antenna Towers and Antenna 

Supporting Structures 

 

County:  Hartford 

Wind Load:  80 mph (fastest mile) 

                                             100 mph (3 second gust) 

Nominal Ice Thickness:  1/2 inch 

 

2. Approximate height above grade to proposed antennas:  88’-98’ & 98’-108’ 

        

*Calculations and referenced documents are attached. 

 

 

 

 

ASSUMPTIONS:   

 

1. HDG did not perform any mapping of the flag pole or the spinal pipes within the 

flag pole shroud. Pipe size and material strength within the flag pole shroud are 

assumed and should be field verified.  

 

2. The appurtenances configuration is as stated in this report. All antennas, coax 

cables and waveguide cables are assumed to be properly installed and 

supported as per the manufacturer requirements. 

 

3. The flagpole and foundation are properly constructed and maintained. All 

structural members and their connections are assumed to be in good condition 

and are free from defects with no deterioration to its member capacities.  

 

4. The support mounts and platforms are not analyzed and are considered 

adequate to support the loading.  The analysis is limited to the primary support 

structure itself. 

 

5. All prior structural modification, if any, are assumed to be as per the data 

supplied (if available), and installed properly.  

 

 

 

 

SUPPORT RECOMMENDATIONS:   

 

HDG recommends that the proposed antennas be mounted on the inside of the 

fiberglass shroud supported by the flagpole.   

 

 

 

 

 



                                                                                                      
 

 
Photo 1:   Photo illustrating the Flagpole with Appurtenances shown.  

 

 

 

 

 

 

 

 

 



                                                                                                      
 

 

 

 

 

 

 
 

 

 

 

CALCULATIONS 
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 93DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Flag  118

 36"x10' Shroud I (CT 1171)  113

 36"x10' Shroud II (CT 1171) (ATT - 
 proposed)

 103

 36"x10' Shroud II (CT 1171) (ATT - 
 proposed)

 93

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A500-42  42 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for a 80.0 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 69.3 mph basic wind with 0.50 in ice.
4.   Deflections are based upon a 50.0 mph wind.
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  Tower Input Data    
 

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

 Tower is located in Hartford County, Connecticut. 
 Basic wind speed of 80.0 mph. 
 Nominal ice thickness of 0.5000 in. 
 Ice density of 56.0 pcf. 
 A wind speed of 69.3 mph  is used in combination with ice. 
 Temperature drop of 50.0 °F. 
 Deflections calculated using a wind speed of 50.0 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.333. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
 

   Pole Section Geometry   
 

 Section Elevation  
 

ft 

Section 
Length 

ft 

Pole  
Size 

 

Pole  
Grade 

Socket Length 
ft 

L1 118.00-108.00 10.00 P4x.337 A500-42 
(42 ksi) 

  

L2 108.00-98.00 10.00 P6x.432 A500-42 
(42 ksi) 

  

L3 98.00-88.00 10.00 P8x.5 A500-42 
(42 ksi) 

  

 
 

 

 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 5/8 A No Inside Pole 113.00 - 88.00 6 No Ice 

1/2'' Ice 
0.00 
0.00 

1.04 
1.04 

1 5/8 
(AT&T - existing) 

A No Inside Pole 103.00 - 88.00 6 No Ice 
1/2'' Ice 

0.00 
0.00 

1.04 
1.04 

1 5/8 
(AT&T - existing) 

A No Inside Pole 93.00 - 88.00 6 No Ice 
1/2'' Ice 

0.00 
0.00 

1.04 
1.04 

 
 

   User Defined Loads    
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Description Elevation  
 
 

ft 

Offset 
From 

Centroid
ft 

Azimuth 
Angle 

 
° 

 Weight 
 
 

lb 

Fx 

 
 

lb 

Fz 

 
 

lb 

Wind Force
 
 

lb 

CAAC 
 
 

ft2 
Flag 118.00 0.00 0.0000 No Ice 

Ice 
Service 

40.00
40.00
40.00

0.00
0.00
0.00

0.00 
0.00 
0.00 

350.00
253.00
126.00

8.78 
8.47 
8.09 

 
 

   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 

36''x10' Shroud I (CT 1171) A None   0.0000 113.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1400.00 
1657.81 

36''x10' Shroud II (CT 1171) 
(AT&T - proposed) 

A None   0.0000 103.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1800.00 
2057.81 

36''x10' Shroud II (CT 1171) 
(AT&T - proposed) 

A None   0.0000 93.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1800.00 
2057.81 

 
 

 Load Combinations   
 
Comb. 

No. 
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 
10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 



 
 
 

ttnnxxTToowweerr  
Job 

CT 1171 LTE - Top Modifications    Simsbury, CT  

Page  

3 of 4 

Hudson Design Group, LLC 
1600 Osgood Street, Building 20 North, 

Suite 3090 

Project 

120 ft Flagpole 
Date 

11:32:11 02/11/14  

North Andover, MA 01845 
Phone: (978) 557-5553 
FAX: (978) 226-5586 

Client 
AT&T 

Designed by 

kw 

Comb. 
No. 

Description 

29 Dead+Wind 60 deg - Service 
30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
 

 Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 15 7094.31 0.00 2876.79 
  Max. Hx 11 6191.07 3604.82 0.00 
  Max. Hz 2 6191.07 0.00 3604.82 
  Max. Mx 2 61858.49 0.00 3604.82 
  Max. Mz 5 61858.49 -3604.82 0.00 
  Max. Torsion 4 0.00 -3121.86 1802.41 
  Min. Vert 1 6191.07 0.00 0.00 
  Min. Hx 5 6191.07 -3604.82 0.00 
  Min. Hz 8 6191.07 0.00 -3604.82 
  Min. Mx 8 -61858.49 0.00 -3604.82 
  Min. Mz 11 -61858.49 3604.82 0.00 
  Min. Torsion 6 -0.00 -3121.86 -1802.41 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead Only 6191.07 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg - No Ice 6191.07 0.00 -3604.82 -61858.49 0.00 0.00
Dead+Wind 30 deg - No Ice 6191.07 1802.41 -3121.86 -53571.03 -30929.25 0.00
Dead+Wind 60 deg - No Ice 6191.07 3121.86 -1802.41 -30929.25 -53571.03 -0.00
Dead+Wind 90 deg - No Ice 6191.07 3604.82 0.00 0.00 -61858.49 0.00
Dead+Wind 120 deg - No Ice 6191.07 3121.86 1802.41 30929.25 -53571.03 0.00
Dead+Wind 150 deg - No Ice 6191.07 1802.41 3121.86 53571.03 -30929.25 -0.00
Dead+Wind 180 deg - No Ice 6191.07 0.00 3604.82 61858.49 0.00 0.00
Dead+Wind 210 deg - No Ice 6191.07 -1802.41 3121.86 53571.03 30929.25 0.00
Dead+Wind 240 deg - No Ice 6191.07 -3121.86 1802.41 30929.25 53571.03 -0.00
Dead+Wind 270 deg - No Ice 6191.07 -3604.82 0.00 0.00 61858.49 0.00
Dead+Wind 300 deg - No Ice 6191.07 -3121.86 -1802.41 -30929.25 53571.03 0.00
Dead+Wind 330 deg - No Ice 6191.07 -1802.41 -3121.86 -53571.03 30929.25 -0.00
Dead+Ice+Temp 7094.31 0.00 0.00 0.00 0.00 0.00
Dead+Wind 0 deg+Ice+Temp 7094.31 0.00 -2876.79 -49171.35 0.00 0.00
Dead+Wind 30 deg+Ice+Temp 7094.31 1438.40 -2491.38 -42583.64 -24585.68 0.00
Dead+Wind 60 deg+Ice+Temp 7094.31 2491.38 -1438.40 -24585.68 -42583.64 -0.00
Dead+Wind 90 deg+Ice+Temp 7094.31 2876.79 0.00 0.00 -49171.35 0.00
Dead+Wind 120 deg+Ice+Temp 7094.31 2491.38 1438.40 24585.68 -42583.64 0.00
Dead+Wind 150 deg+Ice+Temp 7094.31 1438.40 2491.38 42583.64 -24585.68 -0.00
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Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead+Wind 180 deg+Ice+Temp 7094.31 0.00 2876.79 49171.35 0.00 0.00
Dead+Wind 210 deg+Ice+Temp 7094.31 -1438.40 2491.38 42583.64 24585.68 0.00
Dead+Wind 240 deg+Ice+Temp 7094.31 -2491.38 1438.40 24585.68 42583.64 -0.00
Dead+Wind 270 deg+Ice+Temp 7094.31 -2876.79 0.00 0.00 49171.35 0.00
Dead+Wind 300 deg+Ice+Temp 7094.31 -2491.38 -1438.40 -24585.68 42583.64 0.00
Dead+Wind 330 deg+Ice+Temp 7094.31 -1438.40 -2491.38 -42583.64 24585.68 -0.00
Dead+Wind 0 deg - Service 6191.07 0.00 -1478.23 -24617.88 0.00 0.00
Dead+Wind 30 deg - Service 6191.07 739.12 -1280.18 -21319.71 -12308.94 0.00
Dead+Wind 60 deg - Service 6191.07 1280.18 -739.12 -12308.94 -21319.71 -0.00
Dead+Wind 90 deg - Service 6191.07 1478.23 0.00 0.00 -24617.88 0.00
Dead+Wind 120 deg - Service 6191.07 1280.18 739.12 12308.94 -21319.71 0.00
Dead+Wind 150 deg - Service 6191.07 739.12 1280.18 21319.71 -12308.94 -0.00
Dead+Wind 180 deg - Service 6191.07 0.00 1478.23 24617.88 0.00 0.00
Dead+Wind 210 deg - Service 6191.07 -739.12 1280.18 21319.71 12308.94 0.00
Dead+Wind 240 deg - Service 6191.07 -1280.18 739.12 12308.94 21319.71 -0.00
Dead+Wind 270 deg - Service 6191.07 -1478.23 0.00 0.00 24617.88 0.00
Dead+Wind 300 deg - Service 6191.07 -1280.18 -739.12 -12308.94 21319.71 0.00
Dead+Wind 330 deg - Service 6191.07 -739.12 -1280.18 -21319.71 12308.94 -0.00

  
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 118 - 108 4.8326 27 1.3565 0.0000 
L2 108 - 98 2.1936 27 0.9849 0.0000 
L3 98 - 88 0.5602 27 0.4779 0.0000 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
118.00 Flag 27 4.8326 1.3565 0.0000 2036 
113.00 36''x10' Shroud I (CT 1171) 27 3.4394 1.1849 0.0000 2036 
103.00 36''x10' Shroud II (CT 1171) 27 1.2210 0.7393 0.0000 962 
93.00 36''x10' Shroud II (CT 1171) 27 0.1979 0.2326 0.0000 1825 

  
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

SF*Pallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 118 - 108 Pole P4x.337 1 -1551.14 148052.30 73.6 Pass  
L2 108 - 98 Pole P6x.432 2 -3741.16 282336.05 82.5 Pass  
L3 98 - 88 Pole P8x.5 3 -6185.93 428720.78 83.4 Pass  

              Summary   
            Pole (L3) 83.4 Pass  
      RATING = 83.4 Pass  
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 Flag  118 36"x10' Shroud I (CT 1171)  113 36"x10' Shroud II (CT 1171) (ATT - 
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 93DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 Flag  118

 36"x10' Shroud I (CT 1171)  113

 36"x10' Shroud II (CT 1171) (ATT - 
 proposed)

 103

 36"x10' Shroud II (CT 1171) (ATT - 
 proposed)

 93

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for a 80.0 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 69.3 mph basic wind with 0.50 in ice.
4.   Deflections are based upon a 50.0 mph wind.
5.   TOWER RATING: 86.3%
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  Tower Input Data    
 

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

 Tower is located in Hartford County, Connecticut. 
 Basic wind speed of 80.0 mph. 
 Nominal ice thickness of 0.5000 in. 
 Ice density of 56.0 pcf. 
 A wind speed of 69.3 mph  is used in combination with ice. 
 Temperature drop of 50.0 °F. 
 Deflections calculated using a wind speed of 50.0 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.333. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 
 

  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 88.00-48.68 39.32 3.64 18 19.5000 25.0700 0.1875 0.7500 A572-65 
(65 ksi) 

L2 48.68-1.50 50.82   18 24.1794 31.2500 0.1875 0.7500 A572-65 
(65 ksi) 

 
 

 Monopole Base Plate Data   
 

 Base Plate Data 
 Base plate is square   
 Base plate is grouted √ 
 Anchor bolt grade A615-75 
 Anchor bolt size 2.2500 in 
 Number of bolts 8 
 Embedment length 72.0000 in 
 f'c 4.0 ksi 
 Grout space 3.2500 in 
 Base plate grade A572-60 
 Base plate thickness 1.5000 in 
 Bolt circle diameter 39.0000 in 
 Outer diameter 45.0000 in 
 Inner diameter 21.2500 in 
 Base plate type Stiffened Plate 
 Bolts per stiffener 1 
 Stiffener thickness 0.5000 in 
 Stiffener height 8.0000 in 
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 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 5/8 A No Inside Pole 88.00 - 8.00 6 No Ice 

1/2'' Ice 
0.00 
0.00 

1.04 
1.04 

1 5/8 
(AT&T - existing) 

A No Inside Pole 88.00 - 8.00 6 No Ice 
1/2'' Ice 

0.00 
0.00 

1.04 
1.04 

1 5/8 
(AT&T - proposed) 

A No Inside Pole 88.00 - 8.00 6 No Ice 
1/2'' Ice 

0.00 
0.00 

1.04 
1.04 

 
 

   User Defined Loads    
 

Description Elevation  
 
 

ft 

Offset 
From 

Centroid
ft 

Azimuth 
Angle 

 
° 

 Weight 
 
 

lb 

Fx 

 
 

lb 

Fz 

 
 

lb 

Wind Force
 
 

lb 

CAAC 
 
 

ft2 
Flag 118.00 0.50 0.0000 No Ice 

Ice 
Service 

40.00
40.00
40.00

0.00
0.00
0.00

0.00 
0.00 
0.00 

350.00
253.00
126.00

8.78 
8.47 
8.09 

 
 

   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 

36''x10' Shroud I (CT 1171) A None   0.0000 113.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1400.00 
1657.81 

36''x10' Shroud II (CT 1171) 
(AT&T - proposed) 

A None   0.0000 103.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1800.00 
2057.81 

36''x10' Shroud II (CT 1171) 
(AT&T - proposed) 

A None   0.0000 93.00 No Ice 
1/2'' Ice

24.00 
24.87 

24.00 
24.87 

1800.00 
2057.81 

 
 

 Load Combinations   
 
Comb. 

No. 
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 
10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
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Comb. 
No. 

Description 

12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 
29 Dead+Wind 60 deg - Service 
30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
 

 Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

Pole Max. Vert 15 13285.38 0.00 5216.94 
  Max. Hx 11 11130.10 6724.36 0.00 
  Max. Hz 2 11130.10 0.00 6724.37 
  Max. Mx 2 500043.28 0.00 6724.37 
  Max. Mz 5 500027.39 -6724.36 0.00 
  Max. Torsion 5 175.14 -6724.36 0.00 
  Min. Vert 1 11130.10 0.00 0.00 
  Min. Hx 5 11130.10 -6724.36 0.00 
  Min. Hz 8 11130.10 0.00 -6724.37 
  Min. Mx 8 -499999.70 0.00 -6724.37 
  Min. Mz 11 -500027.39 6724.36 0.00 
  Min. Torsion 11 -175.14 6724.36 0.00 
      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead Only 11130.10 0.00 0.00 -20.00 0.00 0.00
Dead+Wind 0 deg - No Ice 11130.10 0.00 -6724.37 -500043.28 0.00 0.00
Dead+Wind 30 deg - No Ice 11130.10 3362.18 -5823.47 -433058.14 -250014.56 -87.57
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Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

lb-ft 

 Overturning 
Moment, Mz 

lb-ft 

Torque 
 

lb-ft 
Dead+Wind 60 deg - No Ice 11130.10 5823.47 -3362.18 -250034.49 -433037.42 -151.67
Dead+Wind 90 deg - No Ice 11130.10 6724.36 -0.00 -20.23 -500027.39 -175.14
Dead+Wind 120 deg - No Ice 11130.10 5823.47 3362.18 249993.26 -433036.06 -151.67
Dead+Wind 150 deg - No Ice 11130.10 3362.18 5823.47 433015.34 -250013.20 -87.57
Dead+Wind 180 deg - No Ice 11130.10 0.00 6724.37 499999.70 0.00 0.00
Dead+Wind 210 deg - No Ice 11130.10 -3362.18 5823.47 433015.34 250013.20 87.57
Dead+Wind 240 deg - No Ice 11130.10 -5823.47 3362.18 249993.26 433036.06 151.67
Dead+Wind 270 deg - No Ice 11130.10 -6724.36 -0.00 -20.23 500027.39 175.14
Dead+Wind 300 deg - No Ice 11130.10 -5823.47 -3362.18 -250034.49 433037.42 151.67
Dead+Wind 330 deg - No Ice 11130.10 -3362.18 -5823.47 -433058.14 250014.56 87.57
Dead+Ice+Temp 13285.38 0.00 0.00 -20.00 0.00 0.00
Dead+Wind 0 deg+Ice+Temp 13285.38 0.00 -5216.94 -390935.50 0.00 0.00
Dead+Wind 30 deg+Ice+Temp 13285.38 2608.47 -4518.00 -338562.79 -195457.15 -63.47
Dead+Wind 60 deg+Ice+Temp 13285.38 4517.99 -2608.46 -195478.37 -338541.90 -109.94
Dead+Wind 90 deg+Ice+Temp 13285.38 5216.94 -0.00 -21.11 -390913.34 -126.95
Dead+Wind 120 deg+Ice+Temp 13285.38 4518.00 2608.47 195435.32 -338540.44 -109.94
Dead+Wind 150 deg+Ice+Temp 13285.38 2608.46 4517.99 338519.55 -195456.54 -63.48
Dead+Wind 180 deg+Ice+Temp 13285.38 0.00 5216.94 390891.18 0.00 0.00
Dead+Wind 210 deg+Ice+Temp 13285.38 -2608.46 4517.99 338519.55 195456.54 63.48
Dead+Wind 240 deg+Ice+Temp 13285.38 -4518.00 2608.47 195435.32 338540.44 109.94
Dead+Wind 270 deg+Ice+Temp 13285.38 -5216.94 -0.00 -21.11 390913.34 126.95
Dead+Wind 300 deg+Ice+Temp 13285.38 -4517.99 -2608.46 -195478.37 338541.90 109.94
Dead+Wind 330 deg+Ice+Temp 13285.38 -2608.47 -4518.00 -338562.79 195457.15 63.47
Dead+Wind 0 deg - Service 11130.10 0.00 -2615.99 -194169.33 0.00 0.00
Dead+Wind 30 deg - Service 11130.10 1307.99 -2265.51 -168160.62 -97075.09 -31.70
Dead+Wind 60 deg - Service 11130.10 2265.51 -1307.99 -97096.69 -168138.92 -54.90
Dead+Wind 90 deg - Service 11130.10 2615.99 -0.00 -21.63 -194147.47 -63.39
Dead+Wind 120 deg - Service 11130.10 2265.51 1307.99 97053.31 -168138.73 -54.90
Dead+Wind 150 deg - Service 11130.10 1307.99 2265.51 168117.03 -97074.90 -31.70
Dead+Wind 180 deg - Service 11130.10 0.00 2615.99 194125.62 0.00 0.00
Dead+Wind 210 deg - Service 11130.10 -1307.99 2265.51 168117.03 97074.90 31.70
Dead+Wind 240 deg - Service 11130.10 -2265.51 1307.99 97053.31 168138.73 54.90
Dead+Wind 270 deg - Service 11130.10 -2615.99 -0.00 -21.63 194147.47 63.39
Dead+Wind 300 deg - Service 11130.10 -2265.51 -1307.99 -97096.69 168138.92 54.90
Dead+Wind 330 deg - Service 11130.10 -1307.99 -2265.51 -168160.62 97075.09 31.70

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

1 0.00 -11130.10 0.00 0.00 11130.10 0.00 0.000% 
2 0.00 -11130.10 -6724.36 0.00 11130.10 6724.37 0.000% 
3 3362.18 -11130.10 -5823.47 -3362.18 11130.10 5823.47 0.000% 
4 5823.47 -11130.10 -3362.18 -5823.47 11130.10 3362.18 0.000% 
5 6724.36 -11130.10 0.00 -6724.36 11130.10 0.00 0.000% 
6 5823.47 -11130.10 3362.18 -5823.47 11130.10 -3362.18 0.000% 
7 3362.18 -11130.10 5823.47 -3362.18 11130.10 -5823.47 0.000% 
8 0.00 -11130.10 6724.36 0.00 11130.10 -6724.37 0.000% 
9 -3362.18 -11130.10 5823.47 3362.18 11130.10 -5823.47 0.000% 
10 -5823.47 -11130.10 3362.18 5823.47 11130.10 -3362.18 0.000% 
11 -6724.36 -11130.10 0.00 6724.36 11130.10 0.00 0.000% 
12 -5823.47 -11130.10 -3362.18 5823.47 11130.10 3362.18 0.000% 
13 -3362.18 -11130.10 -5823.47 3362.18 11130.10 5823.47 0.000% 
14 0.00 -13285.38 0.00 0.00 13285.38 0.00 0.000% 
15 0.00 -13285.38 -5216.93 0.00 13285.38 5216.94 0.000% 
16 2608.46 -13285.38 -4517.99 -2608.47 13285.38 4518.00 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 
PY 
lb 

PZ 
lb 

PX 
lb 

PY 
lb 

PZ 
lb 

17 4517.99 -13285.38 -2608.46 -4517.99 13285.38 2608.46 0.000% 
18 5216.93 -13285.38 0.00 -5216.94 13285.38 0.00 0.000% 
19 4517.99 -13285.38 2608.46 -4518.00 13285.38 -2608.47 0.000% 
20 2608.46 -13285.38 4517.99 -2608.46 13285.38 -4517.99 0.000% 
21 0.00 -13285.38 5216.93 0.00 13285.38 -5216.94 0.000% 
22 -2608.46 -13285.38 4517.99 2608.46 13285.38 -4517.99 0.000% 
23 -4517.99 -13285.38 2608.46 4518.00 13285.38 -2608.47 0.000% 
24 -5216.93 -13285.38 0.00 5216.94 13285.38 0.00 0.000% 
25 -4517.99 -13285.38 -2608.46 4517.99 13285.38 2608.46 0.000% 
26 -2608.46 -13285.38 -4517.99 2608.47 13285.38 4518.00 0.000% 
27 0.00 -11130.10 -2615.99 0.00 11130.10 2615.99 0.000% 
28 1307.99 -11130.10 -2265.51 -1307.99 11130.10 2265.51 0.000% 
29 2265.51 -11130.10 -1307.99 -2265.51 11130.10 1307.99 0.000% 
30 2615.99 -11130.10 0.00 -2615.99 11130.10 0.00 0.000% 
31 2265.51 -11130.10 1307.99 -2265.51 11130.10 -1307.99 0.000% 
32 1307.99 -11130.10 2265.51 -1307.99 11130.10 -2265.51 0.000% 
33 0.00 -11130.10 2615.99 0.00 11130.10 -2615.99 0.000% 
34 -1307.99 -11130.10 2265.51 1307.99 11130.10 -2265.51 0.000% 
35 -2265.51 -11130.10 1307.99 2265.51 11130.10 -1307.99 0.000% 
36 -2615.99 -11130.10 0.00 2615.99 11130.10 0.00 0.000% 
37 -2265.51 -11130.10 -1307.99 2265.51 11130.10 1307.99 0.000% 
38 -1307.99 -11130.10 -2265.51 1307.99 11130.10 2265.51 0.000% 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 88 - 48.68 17.6067 27 1.7517 0.0018 
L2 52.32 - 1.5 6.5075 27 1.1612 0.0007 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
118.00 Flag 27 17.6067 1.7517 0.0018 13507 
113.00 36''x10' Shroud I (CT 1171) 27 17.6067 1.7517 0.0018 13507 
103.00 36''x10' Shroud II (CT 1171) 27 17.6067 1.7517 0.0018 13507 
93.00 36''x10' Shroud II (CT 1171) 27 17.6067 1.7517 0.0018 13507 

  
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

SF*Pallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 88 - 48.68 Pole TP25.07x19.5x0.1875 1 -7033.69 753880.78 54.6 Pass  
L2 48.68 - 1.5 Pole TP31.25x24.1794x0.1875 2 -11120.80 918015.73 86.3 Pass  

              Summary   
            Pole (L2) 86.3 Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
lb 

SF*Pallow 

lb 
% 

Capacity 
Pass 
Fail 

            Base Plate 74.7 Pass  
      RATING = 86.3 Pass  
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