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Introduction 

We have completed our structural analysis of the proposed 120 foot ballasted monopole with the proposed 

loading configuration. The objective of the analysis was to determine if the new proposed tower with the 

proposed loading meets the current structural codes and standards with the proposed equipment installation.    

 

 

Existing Structural Information 

The following documents for the existing structure were made available for our structural analysis. 

Tower Information Ambor Tower Drawings dated June 18, 2015 

Foundation Information TBD 

Geotechnical Information Presumptive Soil Conditions 

Design Equipment Information BlueSky Collocation Application dated June 4, 2015 

Tower Reinforcement Information Tower has not been previously reinforced 

 

 

Tower Design Equipment Loading Configuration 

The following proposed loading was obtained from the BlueSky Collocation Application: 

Antenna/Equipment   Coax  

Mount RAD Qty. Antenna Type Qty. Size/Type 

116.0 

- 1 12’ Low Profile Mount 

12 
LDF-50A (1 5/8 

FOAM) 116.0 
6 OPA-65R-LCUU-H4 Panel 

12 TMABPDB7823 TMA 

106.0 

- 1 12' Low Profile Mount 

24 
LDF-50A (1 5/8 

FOAM) 106.0 
12 OPA-65R-LCUU-H4 Panel 

12 TMABPDB7823 TMA 

76.0 

- 1 12’ Low Profile Mount 

24 
LDF-50A (1 5/8 

FOAM) 80.0 
12 OPA-65R-LCUU-H4 Panel 

12 TMABPDB7823 TMA 

Note: Proposed feed lines to be placed inside the pole. 

 

  



 

Design Criteria   

The tower was analyzed using tnxTower (Version 6.1.4.1) tower analysis software using the following design 

criteria.   

State Building Code Connecticut (IBC 2012) 

TIA/EIA Standard Code Rev G 

Basic Wind Speed 123 MPH (Ultimate)/95 MPH (3 Second Gust) 

Basic Wind Speed w/ Ice 50 MPH w/ 0.75” Ice 

Steel Grade 65 ksi Pole 

Exposure Category B 

Topographic Category (height) 1 (0.0 ft) 

Structure Class II 

 

Analysis Results 

Based on the foregoing information, our structural analysis determined that the proposed tower is structurally 

capable of supporting the proposed equipment loads without modification. 

 

The proposed foundation will be a ballasted foundation system. The foundation system will be designed to meet 

or exceed the required moment capacity with appropriate safety factors. 

 

Assumptions 

1. Foundations are considered to have been properly designed for the original design loads. 

2. All member connections are considered to have been designed to meet the load carrying capacity of the 

connected member. 

3. Antenna mount loads have been estimated based on generally accepted industry standards. 

4. The mounts for the proposed antennas have been analyzed and designed by others. 

5. See additional assumptions contained in the report attached. 

Conclusions 

The proposed tower described above has sufficient capacity to support the proposed loading based on the 

governing Building Code. The foundation will be addressed at a later date. 

We appreciate the opportunity of providing our continuing professional services to you.  If you have any 

questions or need further assistance please call us anytime at 605-540-4620. 

Yours Very Truly,  

Analysis by: 

 

 

 

 

Chunhui Song, EIT 

Design Engineer 

 

 

 

Reviewed by: 

Michael T. De Boer, PE 

Senior Technical Director 
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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 not necessarily limited, to: 

 

- Information supplied by the client regarding the structure itself, the antenna and transmission line loading 

on the structure and it components, or relevant information. 

 

- Information from drawings in possession of Bennett & Pless, or generated by field inspections or 

measurements of the structure. 

 

It is the responsibility of the client to ensure that the information provided to Bennett & Pless and used in the 

performance of our engineering services is correct and complete.  In the absence of information contrary, we 

consider that all structures were constructed in accordance with the drawings and specifications and are in a un- 

corroded condition and have not deteriorated; and we, therefore consider that their capacity has not significantly 

changed from the original design condition. 

 

All services will be performed to the codes and standards specified by the client, and we do not imply to meet any 

other code and standard requirements unless explicitly agreed to in writing.  If wind and ice loads or other 

relevant parameters are to be different from the minimum values recommended by the codes and standards, the 

client shall specify the exact requirements.  In the absence of information to the contrary, all work will be 

performed in accordance with the revision of ANSI/TIA/EIA-222 requested. 

 

All services are performed, results obtained and recommendations made in accordance with the generally 

accepted engineering principles and practices.  Bennett & Pless is not responsible for the conclusions, opinions 

and recommendations made by others based on the information we supply. 

 

 

Disclaimer of Warranties 
 

Bennett & Pless Inc. makes no warranties, expressed or implied, in connection with this report, and disclaims any 

liability arising from the ability of the existing structure to support the design loads for which it was originally 

designed.  Bennett & Pless Inc. will not be responsible whatsoever for or on account of, consequential or 

incidental damages sustained by any person, firm, or organization as a result of any data or conclusions contained 

in this report. The maximum liability of Bennett & Pless pursuant to this report will be limited to the total fee 

received for preparation of this report. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 1: 

Calculations 

 

  



 Experience Structural Expertise 

 Bennett & Pless 

 550 River Drive 

 North Sioux City, SD 57049 
 Phone: 605-540-4621 

 FAX: 678-990-8701 

Job: 
120FT CP

 Project: Evergreen Street
 Client:  BlueSky Tower  Drawn by: Chunhui Song  App'd: 

 Code:  TIA-222-G  Date: 06/26/15  Scale:  NTS 
 Path: 

C:\Users\csong\ShareFile\Shared Folders\15700-15799 - SD\15700.xxx - Ambor Projects\15700.042 - PO No 338   (Project BlueSky Tower - CT)\AMBOR_120Ft_Evergreen_CT_061815.eri

 Dwg No. E-1

120.0 ft

110.0 ft

100.0 ft

80.0 ft

68.3 ft

33.6 ft

0.0 ft

REACTIONS - 95 mph WIND

16 K

SHEAR

1358 kip-ft

MOMENT

26 K

AXIAL

50 mph WIND - 0.75 in ICE

5 K

SHEAR

393 kip-ft

MOMENT

44 K

AXIAL

ARE FACTORED
ALL REACTIONS

  
S

e
c
ti
o

n
1

2
3

4
5

6

  
L

e
n

g
th

 (
ft

)
1

0
'

1
0

'
2

0
'1

/8
"

1
1

'8
-5

/3
2

"
3

8
'8

-1
7

/3
2

"
3

8
'8

-9
/3

2
"

  
N

u
m

b
e

r 
o

f 
S

id
e

s
1

8
1

8
1

8
1

8
1

8
1

8

  
T

h
ic

k
n

e
s
s
 (

in
)

0
.1

6
0

.1
6

0
.2

0
0

.2
4

0
.2

8
0

.3
1

  
S

o
c
k
e

t 
L

e
n

g
th

 (
ft

)
4

'2
7

/3
2

"
5

'1
9

/3
2

"

  
T

o
p

 D
ia

 (
in

)
1

7
.7

2
1

7
.7

2
1

7
.7

2
2

3
.6

2
2

5
.2

0
3

3
.6

9

  
B

o
t 

D
ia

 (
in

)
1

7
.7

2
1

7
.7

2
2

3
.6

2
2

6
.7

6
3

5
.6

0
4

4
.0

9

  
G

ra
d

e
A

5
7

2
-6

5

  
W

e
ig

h
t 

(K
)

0
.3

0
.3

0
.9

0
.7

3
.5

5
.1

1
0

.8
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TYPE TYPEELEVATION ELEVATION

 12' Low Profile  116

 (2) OPA-65R-LCUU-H4  116

 (2) OPA-65R-LCUU-H4  116

 (2) OPA-65R-LCUU-H4  116

 (4) TMABPDB7823  116

 (4) TMABPDB7823  116

 (4) TMABPDB7823  116

 12' Low Profile  106

 (4) OPA-65R-LCUU-H4  106

 (4) OPA-65R-LCUU-H4  106

 (4) OPA-65R-LCUU-H4  106

 (4) TMABPDB7823  106

 (4) TMABPDB7823  106

 (4) TMABPDB7823  106

 (4) TMABPDB7823  80

 (4) TMABPDB7823  80

 (4) TMABPDB7823  80

 (4) OPA-65R-LCUU-H4  80

 (4) OPA-65R-LCUU-H4  80

 (4) OPA-65R-LCUU-H4  80

 12' Low Profile  76

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-65  65 ksi  80 ksi

TOWER DESIGN NOTES
1.   Tower is located in Fairfield County, Connecticut.
2.   Tower designed for Exposure B to the TIA-222-G Standard.
3.   Tower designed for a 95 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'
8.   Connections use galvanized A325 bolts, nuts and locking devices. Installation per 

 TIA/EIA-222 and AISC Specifications.
9.   Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153

 Standards.

10.   Tower will meet 123 mph (Ultimate) wind speed per ASCE7-10
11.   TOWER RATING: 57.3%
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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 Fairfield County, Connecticut. 

 Basic wind speed of 95 mph. 

 Structure Class II. 

 Exposure Category B. 

 Topographic Category 1. 

 Crest Height 0'. 

 Nominal ice thickness of 0.75 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. 

 Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC 

Specifications.. 

 Tower members are ''hot dipped'' galvanized in accordance with ASTM A123 and ASTM A153 Standards.. 

 Tower will meet 123 mph (Ultimate) wind speed per ASCE7-10. 

 A non-linear (P-delta) analysis was used. 

 Pressures are calculated at each section. 

 Stress ratio used in pole 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   Treat Feedline Bundles As Cylinder 
  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 

  Consider Moments - Diagonals √ Assume Rigid Index Plate   Calculate Redundant Bracing Forces 
  Use Moment Magnification √ Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 

√ Use Code Stress Ratios   Use Clear Spans For KL/r   SR Leg Bolts Resist Compression 

√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   All Leg Panels Have Same Allowable 
  Escalate Ice   Bypass Mast Stability Checks   Offset Girt At Foundation 

  Always Use Max Kz √ Use Azimuth Dish Coefficients   Consider Feedline Torque 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Include Angle Block Shear Check 

  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 

  Leg Bolts Are At Top Of Section   SR Members Have Cut Ends √ Include Shear-Torsion Interaction 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Always Use Sub-Critical Flow 

  Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 
  Add IBC .6D+W Combination √ Use TIA-222-G Tension Splice Capacity 

Exemption 

  

 

 

 

  Tapered Pole Section Geometry    
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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 

L1 119'11-3/4''-109'
11-3/4'' 

10' 0' 18 17.72 17.72 0.16 0.63 A572-65 
(65 ksi) 

L2 109'11-3/4''-99'1
1-3/4'' 

10' 0' 18 17.72 17.72 0.16 0.63 A572-65 
(65 ksi) 

L3 99'11-3/4''-79'11

-5/8'' 

20'1/8'' 0' 18 17.72 23.62 0.20 0.79 A572-65 

(65 ksi) 
L4 79'11-5/8''-68'3-

15/32'' 

11'8-5/32'' 4'27/32'' 18 23.62 26.76 0.24 0.94 A572-65 

(65 ksi) 
L5 68'3-15/32''-33'7

-11/16'' 

38'8-17/32'' 5'19/32'' 18 25.20 35.60 0.28 1.10 A572-65 

(65 ksi) 

L6 33'7-11/16''-0' 38'8-9/32''   18 33.69 44.09 0.31 1.26 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 17.99 8.78 341.88 6.23 9.00 37.99 684.21 4.39 2.84 18.04 

  17.99 8.78 341.88 6.23 9.00 37.99 684.21 4.39 2.84 18.04 
L2 17.99 8.78 341.88 6.23 9.00 37.99 684.21 4.39 2.84 18.04 

  17.99 8.78 341.88 6.23 9.00 37.99 684.21 4.39 2.84 18.04 

L3 17.99 10.95 424.48 6.22 9.00 47.16 849.52 5.47 2.77 14.08 
  23.99 14.64 1014.68 8.32 12.00 84.56 2030.70 7.32 3.81 19.36 

L4 23.99 17.53 1211.49 8.30 12.00 100.96 2424.57 8.77 3.74 15.84 
  27.18 19.89 1768.29 9.42 13.60 130.06 3538.90 9.95 4.29 18.181 

L5 26.70 21.80 1710.52 8.85 12.80 133.63 3423.29 10.90 3.95 14.332 

  36.15 30.90 4872.16 12.54 18.09 269.39 9750.72 15.45 5.78 20.977 
L6 35.59 33.37 4696.68 11.85 17.12 274.40 9399.55 16.69 5.38 17.068 

  44.77 43.77 10597.77 15.54 22.40 473.11 21209.48 21.89 7.21 22.88 

 
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 

L1 
119'11-3/4''-10

9'11-3/4'' 

      1 1 1     

L2 

109'11-3/4''-99'

11-3/4'' 

      1 1 1     

L3 

99'11-3/4''-79'1
1-5/8'' 

      1 1 1     

L4 

79'11-5/8''-68'3
-15/32'' 

      1 1 1     

L5 
68'3-15/32''-33'

7-11/16'' 

      1 1 1     

L6 
33'7-11/16''-0' 

      1 1 1     
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 Monopole Base Plate Data   
 

 Base Plate Data 
 Base plate is square   

 Base plate is grouted √ 
 Anchor bolt grade A615-75 

 Anchor bolt size 2.25 in 

 Number of bolts 8 
 Embedment length 86.61 in 

 f'c 5.08 ksi 
 Grout space 2.00 in 

 Base plate grade A572-50 

 Base plate thickness 2.76 in 
 Bolt circle diameter 51.97 in 

 Outer diameter 57.87 in 
 Inner diameter 40.16 in 

 Base plate type Plain Plate 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

LDF-50A (1 5/8 FOAM) C No Inside Pole 5' - 116' 12 No Ice 
1/2'' Ice 

1'' Ice 

0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

LDF-50A (1 5/8 FOAM) C No Inside Pole 5' - 106' 24 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
LDF-50A (1 5/8 FOAM) C No Inside Pole 5' - 80' 24 No Ice 

1/2'' Ice 

1'' Ice 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

 

 

 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 119'11-3/4''-109'1

1-3/4'' 

A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.00 

0.00 
0.06 

L2 109'11-3/4''-99'11-

3/4'' 

A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00 

0.00 

0.22 

L3 99'11-3/4''-79'11-5
/8'' 

A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.00 
0.00 

0.59 

L4 79'11-5/8''-68'3-15
/32'' 

A 
B 

C 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.00 
0.00 

0.57 
L5 68'3-15/32''-33'7-1

1/16'' 

A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00 

0.00 

1.70 
L6 33'7-11/16''-0' A 

B 
C 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.00 

0.00 
1.41 
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 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 119'11-3/4''-109'1
1-3/4'' 

A 
B 

C 

1.699 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.00 
0.00 

0.06 

L2 109'11-3/4''-99'11-
3/4'' 

A 
B 

C 

1.684 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.00 
0.00 

0.22 
L3 99'11-3/4''-79'11-5

/8'' 

A 

B 

C 

1.657 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.00 

0.00 

0.59 
L4 79'11-5/8''-68'3-15

/32'' 

A 

B 
C 

1.626 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.00 

0.00 
0.57 

L5 68'3-15/32''-33'7-1

1/16'' 

A 

B 
C 

1.565 0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.00 

0.00 
1.70 

L6 33'7-11/16''-0' A 
B 

C 

1.397 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

0.00 
0.00 

1.41 

 

 

 

 

 Shielding Factor Ka 
 

Tower 

Section 

Feed Line 

Record No. 

Description Feed Line 

Segment Elev. 

Ka 

No Ice 

Ka 

Ice 

 

   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 

12' Low Profile C None   0.00 116' No Ice 
1/2'' Ice 

1'' Ice 

20.02 
26.54 

33.06 

18.00 
18.20 

18.40 

1.50 
1.73 

1.96 
(2) OPA-65R-LCUU-H4 A None   0.00 116' No Ice 

1/2'' Ice 

1'' Ice 

6.90 

7.31 

7.73 

4.32 

4.92 

5.54 

0.05 

0.10 

0.16 
(2) OPA-65R-LCUU-H4 B None   0.00 116' No Ice 

1/2'' Ice 
1'' Ice 

6.90 

7.31 
7.73 

4.32 

4.92 
5.54 

0.05 

0.10 
0.16 

(2) OPA-65R-LCUU-H4 C None   0.00 116' No Ice 

1/2'' Ice 
1'' Ice 

6.90 

7.31 
7.73 

4.32 

4.92 
5.54 

0.05 

0.10 
0.16 

(4) TMABPDB7823 A None   0.00 116' No Ice 
1/2'' Ice 

1'' Ice 

1.23 
1.38 

1.53 

0.42 
0.52 

0.63 

0.02 
0.03 

0.04 

(4) TMABPDB7823 B None   0.00 116' No Ice 
1/2'' Ice 

1.23 
1.38 

0.42 
0.52 

0.02 
0.03 
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Project 

Evergreen Street 

Date 
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North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

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'' Ice 1.53 0.63 0.04 

(4) TMABPDB7823 C None   0.00 116' No Ice 
1/2'' Ice 

1'' Ice 

1.23 
1.38 

1.53 

0.42 
0.52 

0.63 

0.02 
0.03 

0.04 
***                   

12' Low Profile C None   0.00 106' No Ice 

1/2'' Ice 
1'' Ice 

20.02 

26.54 
33.06 

18.00 

18.20 
18.40 

1.50 

1.73 
1.96 

(4) OPA-65R-LCUU-H4 A None   0.00 106' No Ice 
1/2'' Ice 

1'' Ice 

6.90 
7.31 

7.73 

4.32 
4.92 

5.54 

0.05 
0.10 

0.16 

(4) OPA-65R-LCUU-H4 B None   0.00 106' No Ice 
1/2'' Ice 

1'' Ice 

6.90 
7.31 

7.73 

4.32 
4.92 

5.54 

0.05 
0.10 

0.16 
(4) OPA-65R-LCUU-H4 C None   0.00 106' No Ice 

1/2'' Ice 

1'' Ice 

6.90 

7.31 

7.73 

4.32 

4.92 

5.54 

0.05 

0.10 

0.16 
(4) TMABPDB7823 A None   0.00 106' No Ice 

1/2'' Ice 
1'' Ice 

1.23 

1.38 
1.53 

0.42 

0.52 
0.63 

0.02 

0.03 
0.04 

(4) TMABPDB7823 B None   0.00 106' No Ice 

1/2'' Ice 
1'' Ice 

1.23 

1.38 
1.53 

0.42 

0.52 
0.63 

0.02 

0.03 
0.04 

(4) TMABPDB7823 C None   0.00 106' No Ice 

1/2'' Ice 

1'' Ice 

1.23 

1.38 

1.53 

0.42 

0.52 

0.63 

0.02 

0.03 

0.04 

***                   
12' Low Profile C None   0.00 76' No Ice 

1/2'' Ice 
1'' Ice 

20.02 

26.54 
33.06 

18.00 

18.20 
18.40 

1.50 

1.73 
1.96 

(4) TMABPDB7823 A None   0.00 80' No Ice 

1/2'' Ice 
1'' Ice 

1.23 

1.38 
1.53 

0.42 

0.52 
0.63 

0.02 

0.03 
0.04 

(4) TMABPDB7823 B None   0.00 80' No Ice 
1/2'' Ice 

1'' Ice 

1.23 
1.38 

1.53 

0.42 
0.52 

0.63 

0.02 
0.03 

0.04 

(4) TMABPDB7823 C None   0.00 80' No Ice 
1/2'' Ice 

1'' Ice 

1.23 
1.38 

1.53 

0.42 
0.52 

0.63 

0.02 
0.03 

0.04 
(4) OPA-65R-LCUU-H4 A None   0.00 80' No Ice 

1/2'' Ice 

1'' Ice 

6.90 

7.31 

7.73 

4.32 

4.92 

5.54 

0.05 

0.10 

0.16 
(4) OPA-65R-LCUU-H4 B None   0.00 80' No Ice 

1/2'' Ice 
1'' Ice 

6.90 

7.31 
7.73 

4.32 

4.92 
5.54 

0.05 

0.10 
0.16 

(4) OPA-65R-LCUU-H4 C None   0.00 80' No Ice 

1/2'' Ice 
1'' Ice 

6.90 

7.31 
7.73 

4.32 

4.92 
5.54 

0.05 

0.10 
0.16 

 

 
 

 

   Tower Pressures - No Ice     
 



 

 

 

ttnnxxTToowweerr  
Job 

120FT CP  

Page  

6 of 18 

Bennett & Pless 

550 River Drive 
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Date 

09:20:52 06/26/15  

North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

ksf 

AG 

 

 

ft2 

F 

a 
c 

e 

AF 

 

 

ft2 

AR 

 

 

ft2 

Aleg 

 

 

ft2 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2 

CAAA 

Out 
Face 

ft2 

L1 
119'11-3/4''-10

9'11-3/4'' 

114'11-3/4'
' 

1.028 0 14.992 A 
B 

C 

0.000 
0.000 

0.000 

14.992 
14.992 

14.992 

14.992 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

L2 
109'11-3/4''-99'

11-3/4'' 

104'11-3/4'
' 

1.002 0 14.992 A 
B 

C 

0.000 
0.000 

0.000 

14.992 
14.992 

14.992 

14.992 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
L3 

99'11-3/4''-79'1

1-5/8'' 

89'6'' 0.957 0 35.003 A 

B 

C 

0.000 

0.000 

0.000 

35.003 

35.003 

35.003 

35.003 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
L4 

79'11-5/8''-68'3
-15/32'' 

74' 0.907 0 24.899 A 

B 
C 

0.000 

0.000 
0.000 

24.899 

24.899 
24.899 

24.899 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L5 

68'3-15/32''-33'
7-11/16'' 

50'6-1/4'' 0.813 0 90.725 A 

B 
C 

0.000 

0.000 
0.000 

90.725 

90.725 
90.725 

90.725 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L6 
33'7-11/16''-0' 

16'2-5/32'' 0.7 0 112.649 A 
B 

C 

0.000 
0.000 

0.000 

112.649 
112.649 

112.649 

112.649 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

 

 

   Tower Pressure - With Ice    
 

GH = 1.100 

 
Section 

Elevation 
 

ft 

z  

 
 

ft 

KZ 

 

qz 

 

 

ksf 

tZ 

 

 

in 

AG 

 

 

ft2 

F 

a 
c 

e 

AF 

 

 

ft2 

AR 

 

 

ft2 

Aleg 

 

 

ft2 

Leg 

 % 

 

 

CAAA 

In 
Face 

ft2 

CAAA 

Out 
Face 

ft2 

L1 
119'11-3/4''-109'

11-3/4'' 

114'11-3/4'' 1.028 0 1.70 17.824 A 
B 

C 

0.000 
0.000 

0.000 

17.824 
17.824 

17.824 

17.824 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
L2 

109'11-3/4''-99'1

1-3/4'' 

104'11-3/4'' 1.002 0 1.68 17.798 A 

B 

C 

0.000 

0.000 

0.000 

17.798 

17.798 

17.798 

17.798 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
L3 

99'11-3/4''-79'11
-5/8'' 

89'6'' 0.957 0 1.66 40.531 A 

B 
C 

0.000 

0.000 
0.000 

40.531 

40.531 
40.531 

40.531 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L4 

79'11-5/8''-68'3-
15/32'' 

74' 0.907 0 1.63 28.064 A 

B 
C 

0.000 

0.000 
0.000 

28.064 

28.064 
28.064 

28.064 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L5 

68'3-15/32''-33'7

-11/16'' 

50'6-1/4'' 0.813 0 1.57 100.115 A 

B 

C 

0.000 

0.000 

0.000 

100.115 

100.115 

100.115 

100.115 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

L6 
33'7-11/16''-0' 

16'2-5/32'' 0.7 0 1.40 121.425 A 
B 

C 

0.000 
0.000 

0.000 

121.425 
121.425 

121.425 

121.425 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

 

 

 

   Tower Pressure - Service    
 

GH = 1.100 
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550 River Drive 

Project 

Evergreen Street 

Date 

09:20:52 06/26/15  

North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

 
Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

ksf 

AG 

 

 
ft2 

F 

a 

c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2 

CAAA 

Out 

Face 
ft2 

L1 

119'11-3/4''-10
9'11-3/4'' 

114'11-3/4'

' 

1.028 0 14.992 A 

B 
C 

0.000 

0.000 
0.000 

14.992 

14.992 
14.992 

14.992 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L2 
109'11-3/4''-99'

11-3/4'' 

104'11-3/4'
' 

1.002 0 14.992 A 
B 

C 

0.000 
0.000 

0.000 

14.992 
14.992 

14.992 

14.992 100.00 
100.00 

100.00 

0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

L3 

99'11-3/4''-79'1

1-5/8'' 

89'6'' 0.957 0 35.003 A 

B 

C 

0.000 

0.000 

0.000 

35.003 

35.003 

35.003 

35.003 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
L4 

79'11-5/8''-68'3

-15/32'' 

74' 0.907 0 24.899 A 

B 

C 

0.000 

0.000 

0.000 

24.899 

24.899 

24.899 

24.899 100.00 

100.00 

100.00 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
L5 

68'3-15/32''-33'
7-11/16'' 

50'6-1/4'' 0.813 0 90.725 A 

B 
C 

0.000 

0.000 
0.000 

90.725 

90.725 
90.725 

90.725 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

0.000 

0.000 
0.000 

L6 

33'7-11/16''-0' 

16'2-5/32'' 0.7 0 112.649 A 

B 
C 

0.000 

0.000 
0.000 

112.649 

112.649 
112.649 

112.649 100.00 

100.00 
100.00 

0.000 

0.000 
0.000 

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 
 

ksf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

klf 

Ctrl. 
Face 

L1 

119'11-3/4''-1

09'11-3/4'' 

0.06 0.30 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

14.992 

14.992 

14.992 

0.24 0.02 C 

L2 

109'11-3/4''-9
9'11-3/4'' 

0.22 0.30 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

14.992 

14.992 
14.992 

0.24 0.02 C 

L3 

99'11-3/4''-79'
11-5/8'' 

0.59 0.87 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

35.003 

35.003 
35.003 

0.53 0.03 C 

L4 
79'11-5/8''-68'

3-15/32'' 

0.57 0.74 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

24.899 
24.899 

24.899 

0.35 0.03 C 

L5 
68'3-15/32''-3

3'7-11/16'' 

1.70 3.47 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

90.725 
90.725 

90.725 

1.15 0.03 C 

L6 

33'7-11/16''-0' 

1.41 5.08 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

112.649 

112.649 

112.649 

1.24 0.04 C 

Sum Weight: 4.56 10.76           OTM 204.05 

kip-ft 

3.75     

 

 

 

 

   Tower Forces - No Ice - Wind 60 To Face    
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550 River Drive 

Project 

Evergreen Street 

Date 

09:20:52 06/26/15  

North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 

c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 

 
ft2 

F 
 

 
K 

w 
 

 
klf 

Ctrl. 
Face 

L1 

119'11-3/4''-1
09'11-3/4'' 

0.06 0.30 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

14.992 

14.992 
14.992 

0.24 0.02 C 

L2 

109'11-3/4''-9
9'11-3/4'' 

0.22 0.30 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

14.992 

14.992 
14.992 

0.24 0.02 C 

L3 
99'11-3/4''-79'

11-5/8'' 

0.59 0.87 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

35.003 
35.003 

35.003 

0.53 0.03 C 

L4 
79'11-5/8''-68'

3-15/32'' 

0.57 0.74 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

24.899 
24.899 

24.899 

0.35 0.03 C 

L5 

68'3-15/32''-3

3'7-11/16'' 

1.70 3.47 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

90.725 

90.725 

90.725 

1.15 0.03 C 

L6 

33'7-11/16''-0' 

1.41 5.08 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

112.649 

112.649 
112.649 

1.24 0.04 C 

Sum Weight: 4.56 10.76           OTM 204.05 

kip-ft 

3.75     

 

 

 

 

   Tower Forces - No Ice - Wind 90 To Face     
 

Section 
Elevation 

 
ft 

Add 
Weight 

 
K 

Self 
Weight 

 
K 

F 
a 

c 
e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 

 
ft2 

F 
 

 
K 

w 
 

 
klf 

Ctrl. 
Face 

L1 

119'11-3/4''-1

09'11-3/4'' 

0.06 0.30 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

14.992 

14.992 

14.992 

0.24 0.02 C 

L2 

109'11-3/4''-9
9'11-3/4'' 

0.22 0.30 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

14.992 

14.992 
14.992 

0.24 0.02 C 

L3 

99'11-3/4''-79'
11-5/8'' 

0.59 0.87 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

35.003 

35.003 
35.003 

0.53 0.03 C 

L4 
79'11-5/8''-68'

3-15/32'' 

0.57 0.74 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

24.899 
24.899 

24.899 

0.35 0.03 C 

L5 

68'3-15/32''-3

3'7-11/16'' 

1.70 3.47 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

90.725 

90.725 

90.725 

1.15 0.03 C 

L6 

33'7-11/16''-0' 

1.41 5.08 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

112.649 

112.649 

112.649 

1.24 0.04 C 

Sum Weight: 4.56 10.76           OTM 204.05 

kip-ft 

3.75     

 

 

 

 

   Tower Forces - With Ice - Wind Normal To Face     
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Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 

qz 

 
ksf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

klf 

Ctrl. 

Face 

L1 
119'11-3/4''-1

09'11-3/4'' 

0.06 0.71 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

17.824 
17.824 

17.824 

0.15 0.01 C 

L2 
109'11-3/4''-9

9'11-3/4'' 

0.22 0.70 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

17.798 
17.798 

17.798 

0.14 0.01 C 

L3 

99'11-3/4''-79'

11-5/8'' 

0.59 1.79 A 

B 

C 

1 

1 

1 

1.2 

1.2 

1.2 

0 1 

1 

1 

1 

1 

1 

40.531 

40.531 

40.531 

0.31 0.02 C 

L4 

79'11-5/8''-68'
3-15/32'' 

0.57 1.37 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

28.064 

28.064 
28.064 

0.20 0.02 C 

L5 

68'3-15/32''-3
3'7-11/16'' 

1.70 5.65 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

100.115 

100.115 
100.115 

0.65 0.02 C 

L6 
33'7-11/16''-0' 

1.41 7.45 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

121.425 
121.425 

121.425 

0.68 0.02 C 

Sum Weight: 4.56 17.67           OTM 118.79 
kip-ft 

2.14     

 

 

 

 

   Tower Forces - With Ice - Wind 60 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 

qz 

 
ksf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

klf 

Ctrl. 

Face 

L1 

119'11-3/4''-1
09'11-3/4'' 

0.06 0.71 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

17.824 

17.824 
17.824 

0.15 0.01 C 

L2 
109'11-3/4''-9

9'11-3/4'' 

0.22 0.70 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

17.798 
17.798 

17.798 

0.14 0.01 C 

L3 
99'11-3/4''-79'

11-5/8'' 

0.59 1.79 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

40.531 
40.531 

40.531 

0.31 0.02 C 

L4 

79'11-5/8''-68'

3-15/32'' 

0.57 1.37 A 

B 

C 

1 

1 

1 

1.2 

1.2 

1.2 

0 1 

1 

1 

1 

1 

1 

28.064 

28.064 

28.064 

0.20 0.02 C 

L5 

68'3-15/32''-3
3'7-11/16'' 

1.70 5.65 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

100.115 

100.115 
100.115 

0.65 0.02 C 

L6 

33'7-11/16''-0' 

1.41 7.45 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

121.425 

121.425 
121.425 

0.68 0.02 C 

Sum Weight: 4.56 17.67           OTM 118.79 
kip-ft 

2.14     
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   Tower Forces - With Ice - Wind 90 To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 

qz 

 
ksf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

klf 

Ctrl. 

Face 

L1 
119'11-3/4''-1

09'11-3/4'' 

0.06 0.71 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

17.824 
17.824 

17.824 

0.15 0.01 C 

L2 

109'11-3/4''-9

9'11-3/4'' 

0.22 0.70 A 

B 

C 

1 

1 

1 

1.2 

1.2 

1.2 

0 1 

1 

1 

1 

1 

1 

17.798 

17.798 

17.798 

0.14 0.01 C 

L3 

99'11-3/4''-79'
11-5/8'' 

0.59 1.79 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

40.531 

40.531 
40.531 

0.31 0.02 C 

L4 

79'11-5/8''-68'
3-15/32'' 

0.57 1.37 A 

B 
C 

1 

1 
1 

1.2 

1.2 
1.2 

0 1 

1 
1 

1 

1 
1 

28.064 

28.064 
28.064 

0.20 0.02 C 

L5 
68'3-15/32''-3

3'7-11/16'' 

1.70 5.65 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

100.115 
100.115 

100.115 

0.65 0.02 C 

L6 
33'7-11/16''-0' 

1.41 7.45 A 
B 

C 

1 
1 

1 

1.2 
1.2 

1.2 

0 1 
1 

1 

1 
1 

1 

121.425 
121.425 

121.425 

0.68 0.02 C 

Sum Weight: 4.56 17.67           OTM 118.79 

kip-ft 

2.14     

 

 

 

 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

K 

Self 

Weight 
 

K 

F 

a 
c 

e 

e CF 

 

qz 

 
ksf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

K 

w 

 
 

klf 

Ctrl. 

Face 

L1 
119'11-3/4''-1

09'11-3/4'' 

0.06 0.30 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

14.992 
14.992 

14.992 

0.09 0.01 C 

L2 
109'11-3/4''-9

9'11-3/4'' 

0.22 0.30 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

14.992 
14.992 

14.992 

0.08 0.01 C 

L3 

99'11-3/4''-79'

11-5/8'' 

0.59 0.87 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

35.003 

35.003 

35.003 

0.19 0.01 C 

L4 

79'11-5/8''-68'
3-15/32'' 

0.57 0.74 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

24.899 

24.899 
24.899 

0.13 0.01 C 

L5 

68'3-15/32''-3
3'7-11/16'' 

1.70 3.47 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

90.725 

90.725 
90.725 

0.41 0.01 C 

L6 
33'7-11/16''-0' 

1.41 5.08 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

112.649 
112.649 

112.649 

0.44 0.01 C 

Sum Weight: 4.56 10.76           OTM 72.82 
kip-ft 

1.34     
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   Tower Forces - Service - Wind 60 To Face    
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

klf 

Ctrl. 
Face 

L1 

119'11-3/4''-1

09'11-3/4'' 

0.06 0.30 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

14.992 

14.992 

14.992 

0.09 0.01 C 

L2 

109'11-3/4''-9
9'11-3/4'' 

0.22 0.30 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

14.992 

14.992 
14.992 

0.08 0.01 C 

L3 

99'11-3/4''-79'
11-5/8'' 

0.59 0.87 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

35.003 

35.003 
35.003 

0.19 0.01 C 

L4 
79'11-5/8''-68'

3-15/32'' 

0.57 0.74 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

24.899 
24.899 

24.899 

0.13 0.01 C 

L5 
68'3-15/32''-3

3'7-11/16'' 

1.70 3.47 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

90.725 
90.725 

90.725 

0.41 0.01 C 

L6 

33'7-11/16''-0' 

1.41 5.08 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

112.649 

112.649 

112.649 

0.44 0.01 C 

Sum Weight: 4.56 10.76           OTM 72.82 

kip-ft 

1.34     

 

 

 

 

   Tower Forces - Service - Wind 90 To Face     
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

K 

Self 
Weight 

 

K 

F 
a 

c 

e 

e CF 
 

qz 
 

ksf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

K 

w 
 

 

klf 

Ctrl. 
Face 

L1 
119'11-3/4''-1

09'11-3/4'' 

0.06 0.30 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

14.992 
14.992 

14.992 

0.09 0.01 C 

L2 

109'11-3/4''-9

9'11-3/4'' 

0.22 0.30 A 

B 

C 

1 

1 

1 

0.65 

0.65 

0.65 

0 1 

1 

1 

1 

1 

1 

14.992 

14.992 

14.992 

0.08 0.01 C 

L3 

99'11-3/4''-79'
11-5/8'' 

0.59 0.87 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

35.003 

35.003 
35.003 

0.19 0.01 C 

L4 

79'11-5/8''-68'
3-15/32'' 

0.57 0.74 A 

B 
C 

1 

1 
1 

0.65 

0.65 
0.65 

0 1 

1 
1 

1 

1 
1 

24.899 

24.899 
24.899 

0.13 0.01 C 

L5 
68'3-15/32''-3

3'7-11/16'' 

1.70 3.47 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

90.725 
90.725 

90.725 

0.41 0.01 C 

L6 
33'7-11/16''-0' 

1.41 5.08 A 
B 

C 

1 
1 

1 

0.65 
0.65 

0.65 

0 1 
1 

1 

1 
1 

1 

112.649 
112.649 

112.649 

0.44 0.01 C 

Sum Weight: 4.56 10.76           OTM 72.82 

kip-ft 

1.34     
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 Force Totals      
 

Load 
Case 

Vertical 
Forces 

 
K 

Sum of 
Forces 

X 
K 

Sum of 
Forces 

Z 
K 

 Sum of 
Overturning 

Moments, Mx 

kip-ft 

 Sum of 
Overturning 

Moments, Mz 

kip-ft 

Sum of Torques 
 

 
kip-ft 

Leg Weight 10.76      

Bracing Weight 0.00      

Total Member Self-Weight 10.76   0.00 0.00  

Total Weight 22.04   0.00 0.00  

Wind 0 deg - No Ice  0.00 -9.93 -816.92 0.00 0.00 
Wind 90 deg - No Ice  9.93 0.00 0.00 -816.92 0.00 

Wind 180 deg - No Ice  0.00 9.93 816.92 0.00 0.00 
Member Ice 6.91      

Total Weight Ice 38.49   0.00 0.00  

Wind 0 deg - Ice  0.00 -4.61 -364.13 0.00 0.00 
Wind 90 deg - Ice  4.61 0.00 0.00 -364.13 0.00 

Wind 180 deg - Ice  0.00 4.61 364.13 0.00 0.00 
Total Weight 22.04   0.00 0.00  

Wind 0 deg - Service  0.00 -3.54 -291.56 0.00 0.00 

Wind 90 deg - Service  3.54 0.00 0.00 -291.56 0.00 
Wind 180 deg - Service  0.00 3.54 291.56 0.00 0.00 

 

 

 

 Load Combinations    
 

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 90 deg - No Ice 
5 0.9 Dead+1.6 Wind 90 deg - No Ice 

6 1.2 Dead+1.6 Wind 180 deg - No Ice 

7 0.9 Dead+1.6 Wind 180 deg - No Ice 
8 1.2 Dead+1.0 Ice+1.0 Temp 

9 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
10 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 

11 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 

12 Dead+Wind 0 deg - Service 
13 Dead+Wind 90 deg - Service 

14 Dead+Wind 180 deg - Service 

 

 

  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 119.979 - 

109.979 

Pole Max Tension 13 0.00 0.00 0.00 

      Max. Compression 8 -5.73 0.00 0.00 
      Max. Mx 4 -2.59 -19.00 0.00 

      Max. My 2 -2.59 0.00 19.00 
      Max. Vy 4 3.23 -19.00 0.00 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Max. Vx 2 -3.23 0.00 19.00 
L2 109.979 - 

99.9792 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 8 -13.17 0.00 0.00 

      Max. Mx 4 -5.66 -77.68 0.00 

      Max. My 2 -5.66 0.00 77.68 
      Max. Vy 4 7.68 -77.68 0.00 

      Max. Vx 2 -7.68 0.00 77.68 
L3 99.9792 - 

79.966 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 8 -19.59 0.00 0.00 
      Max. Mx 4 -8.35 -239.32 0.00 

      Max. My 2 -8.35 0.00 239.32 
      Max. Vy 4 11.36 -239.32 0.00 

      Max. Vx 2 -11.36 0.00 239.32 

L4 79.966 - 
68.2863 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 8 -23.57 0.00 0.00 
      Max. Mx 4 -11.19 -330.00 0.00 

      Max. My 2 -11.19 0.00 330.00 

      Max. Vy 4 12.52 -330.00 0.00 
      Max. Vx 2 -12.52 0.00 330.00 

L5 68.2863 - 
33.6406 

Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 8 -31.75 0.00 0.00 

      Max. Mx 4 -17.36 -778.27 0.00 
      Max. My 2 -17.36 0.00 778.27 

      Max. Vy 4 14.09 -778.27 0.00 

      Max. Vx 2 -14.09 0.00 778.27 

L6 33.6406 - 0 Pole Max Tension 1 0.00 0.00 0.00 

      Max. Compression 8 -43.51 0.00 0.00 
      Max. Mx 4 -26.44 -1358.39 0.00 

      Max. My 2 -26.44 0.00 1358.39 
      Max. Vy 4 15.90 -1358.39 0.00 

      Max. Vx 2 -15.90 0.00 1358.39 

        

  

 

   Maximum Reactions    
 

Location Condition Gov. 

Load 
Comb. 

Vertical 

K 

Horizontal, X 

K 

Horizontal, Z 

K 

Pole Max. Vert 9 43.51 0.00 4.61 

  Max. Hx 14 22.04 0.00 -3.54 

  Max. Hz 2 26.44 0.00 15.89 

  Max. Mx 2 1358.39 0.00 15.89 

  Max. Mz 4 1358.39 -15.89 0.00 
  Max. Torsion 1 0.00 0.00 0.00 

  Min. Vert 5 19.83 -15.89 0.00 
  Min. Hx 4 26.44 -15.89 0.00 

  Min. Hz 6 26.44 0.00 -15.89 

  Min. Mx 6 -1358.39 0.00 -15.89 
  Min. Mz 1 0.00 0.00 0.00 

  Min. Torsion 1 0.00 0.00 0.00 
      

 

 



 

 

 

ttnnxxTToowweerr  
Job 

120FT CP  

Page  

14 of 18 

Bennett & Pless 

550 River Drive 

Project 

Evergreen Street 

Date 

09:20:52 06/26/15  

North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

 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 22.04 0.00 0.00 0.00 0.00 0.00 

1.2 Dead+1.6 Wind 0 deg - No 
Ice 

26.44 0.00 -15.89 -1358.39 0.00 0.00 

0.9 Dead+1.6 Wind 0 deg - No 
Ice 

19.83 0.00 -15.89 -1344.73 0.00 0.00 

1.2 Dead+1.6 Wind 90 deg - No 

Ice 

26.44 15.89 0.00 0.00 -1358.39 0.00 

0.9 Dead+1.6 Wind 90 deg - No 

Ice 

19.83 15.89 0.00 0.00 -1344.73 0.00 

1.2 Dead+1.6 Wind 180 deg - 

No Ice 

26.44 0.00 15.89 1358.39 0.00 0.00 

0.9 Dead+1.6 Wind 180 deg - 
No Ice 

19.83 0.00 15.89 1344.73 0.00 0.00 

1.2 Dead+1.0 Ice+1.0 Temp 43.51 0.00 0.00 0.00 0.00 0.00 
1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp 

43.51 0.00 -4.61 -393.40 0.00 0.00 

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

43.51 4.61 0.00 0.00 -393.40 0.00 

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

43.51 0.00 4.61 393.40 0.00 0.00 

Dead+Wind 0 deg - Service 22.04 0.00 -3.54 -301.27 0.00 0.00 

Dead+Wind 90 deg - Service 22.04 3.54 0.00 0.00 -301.27 0.00 
Dead+Wind 180 deg - Service 22.04 0.00 3.54 301.27 0.00 0.00 

  

 

 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 -22.04 0.00 0.00 22.04 0.00 0.000% 
2 0.00 -26.44 -15.89 0.00 26.44 15.89 0.000% 

3 0.00 -19.83 -15.89 0.00 19.83 15.89 0.000% 

4 15.89 -26.44 0.00 -15.89 26.44 0.00 0.000% 
5 15.89 -19.83 0.00 -15.89 19.83 0.00 0.000% 

6 0.00 -26.44 15.89 0.00 26.44 -15.89 0.000% 
7 0.00 -19.83 15.89 0.00 19.83 -15.89 0.000% 

8 0.00 -43.51 0.00 0.00 43.51 0.00 0.000% 

9 0.00 -43.51 -4.61 0.00 43.51 4.61 0.000% 
10 4.61 -43.51 0.00 -4.61 43.51 0.00 0.000% 

11 0.00 -43.51 4.61 0.00 43.51 -4.61 0.000% 
12 0.00 -22.04 -3.54 0.00 22.04 3.54 0.000% 

13 3.54 -22.04 0.00 -3.54 22.04 0.00 0.000% 

14 0.00 -22.04 3.54 0.00 22.04 -3.54 0.000% 

 

 
 

 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 4 0.00000001 0.00000001 
2 Yes 5 0.00000001 0.00001039 
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3 Yes 5 0.00000001 0.00000001 

4 Yes 5 0.00000001 0.00001039 
5 Yes 5 0.00000001 0.00000001 

6 Yes 5 0.00000001 0.00001039 
7 Yes 5 0.00000001 0.00000001 

8 Yes 4 0.00000001 0.00000001 

9 Yes 6 0.00000001 0.00004718 
10 Yes 6 0.00000001 0.00004718 

11 Yes 6 0.00000001 0.00004718 
12 Yes 4 0.00000001 0.00004483 

13 Yes 4 0.00000001 0.00004483 

14 Yes 4 0.00000001 0.00004483 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 119.979 - 109.979 15.22 13 1.18 0.00 

L2 109.979 - 99.9792 12.75 13 1.17 0.00 
L3 99.9792 - 79.966 10.35 13 1.09 0.00 

L4 79.966 - 68.2863 6.33 13 0.81 0.00 

L5 72.3545 - 33.6406 5.12 13 0.71 0.00 
L6 38.6931 - 0 1.37 13 0.33 0.00 

      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

116' 12' Low Profile 13 14.23 1.19 0.00 44943 

106' 12' Low Profile 13 11.77 1.15 0.00 8502 

80' (4) TMABPDB7823 13 6.34 0.81 0.00 3987 
76' 12' Low Profile 13 5.68 0.76 0.00 4549 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

L1 119.979 - 109.979 68.71 4 5.35 0.00 
L2 109.979 - 99.9792 57.54 4 5.31 0.00 

L3 99.9792 - 79.966 46.73 4 4.95 0.00 
L4 79.966 - 68.2863 28.59 4 3.67 0.00 

L5 72.3545 - 33.6406 23.09 4 3.23 0.00 

L6 38.6931 - 0 6.19 4 1.50 0.00 
      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 



 

 

 

ttnnxxTToowweerr  
Job 

120FT CP  

Page  

16 of 18 

Bennett & Pless 

550 River Drive 

Project 

Evergreen Street 

Date 

09:20:52 06/26/15  

North Sioux City, SD 57049 

Phone: 605-540-4621 
FAX: 678-990-8701 

Client 

BlueSky Tower 
Designed by 

Chunhui Song 

 

Elevation 

 
ft 

Appurtenance Gov. 

Load 
Comb. 

Deflection 

 
in 

Tilt 

 
° 

Twist 

 
° 

Radius of 

Curvature 
ft 

116' 12' Low Profile 4 64.25 5.36 0.00 10080 

106' 12' Low Profile 4 53.15 5.20 0.00 1907 
80' (4) TMABPDB7823 4 28.62 3.67 0.00 888 

76' 12' Low Profile 4 25.64 3.43 0.00 1012 

  

 
 

 Base Plate Design Data    
 

Plate 

Thickness 

 
 

 
 

in 

Number 

of Anchor 

Bolts 

Anchor Bolt 

Size 

 
 

 
 

in 

Actual 

Allowable 
Ratio 

Bolt  
Tension 

K 

Actual 

Allowable 
Ratio 

Concrete 
Stress 

ksi 

Actual 

Allowable 
Ratio 

Plate 
Stress 

ksi 

Actual 

Allowable 
Ratio 

Stiffener 
Stress 

ksi 

Controlling 

Condition 

Critical 

Ratio 

 

2.76 8 2.25 114.94 

223.65 
0.51 

1.83 

5.18 
0.35 

22.90 

45.00 
0.51 

 

 
 

Bolt T 0.51  

 

 

 
 

 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 119.979 - 

109.979 (1) 

TP17.72x17.72x0.16 10' 119'11-3

/4'' 

231.0 8.78 -5.70 37.17 0.153  

L2 109.979 - 
99.9792 (2) 

TP17.72x17.72x0.16 10' 119'11-3
/4'' 

231.0 8.78 -5.66 37.17 0.152  

L3 99.9792 - 
79.966 (3) 

TP23.62x17.72x0.2 20'1/8'' 119'11-3
/4'' 

173.1 14.64 -8.35 110.31 0.076  

L4 79.966 - 

68.2863 (4) 

TP26.76x23.62x0.24 11'8-5/3

2'' 

119'11-3

/4'' 

159.5 19.07 -11.19 169.41 0.066  

L5 68.2863 - 

33.6406 (5) 

TP35.6x25.2x0.28 38'8-17/

32'' 

119'11-3

/4'' 

119.4 29.71 -17.36 470.91 0.037  

L6 33.6406 - 0 (6) TP44.09x33.69x0.31 38'8-9/3

2'' 

119'11-3

/4'' 

92.6 43.77 -26.44 1152.11 0.023  

                    

 

 

 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 

L1 119.979 - TP17.72x17.72x0.16 5.77 228.44 0.025 0.00 228.44 0.000 
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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 

109.979 (1) 

L2 109.979 - 
99.9792 (2) 

TP17.72x17.72x0.16 77.68 228.44 0.340 0.00 228.44 0.000 

L3 99.9792 - 

79.966 (3) 

TP23.62x17.72x0.2 239.32 498.65 0.480 0.00 498.65 0.000 

L4 79.966 - 

68.2863 (4) 

TP26.76x23.62x0.24 330.00 725.77 0.455 0.00 725.77 0.000 

L5 68.2863 - 

33.6406 (5) 

TP35.6x25.2x0.28 778.27 1451.94 0.536 0.00 1451.94 0.000 

L6 33.6406 - 0 (6) TP44.09x33.69x0.31 1358.39 2643.17 0.514 0.00 2643.17 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 119.979 - 
109.979 (1) 

TP17.72x17.72x0.16 0.99 316.68 0.003 0.00 457.44 0.000 

L2 109.979 - 
99.9792 (2) 

TP17.72x17.72x0.16 7.68 316.68 0.024 0.00 457.44 0.000 

L3 99.9792 - 

79.966 (3) 

TP23.62x17.72x0.2 11.36 517.88 0.022 0.00 998.52 0.000 

L4 79.966 - 

68.2863 (4) 

TP26.76x23.62x0.24 12.52 694.85 0.018 0.00 1453.33 0.000 

L5 68.2863 - 

33.6406 (5) 

TP35.6x25.2x0.28 14.09 1039.58 0.014 0.00 2907.43 0.000 

L6 33.6406 - 0 (6) TP44.09x33.69x0.31 15.90 1467.05 0.011 0.00 5292.79 0.000 
                  

 

 
 

 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 119.979 - 

109.979 (1) 

0.153 0.025 0.000 0.003 0.000 0.179  

 

1.000 
4.8.2  

L2 109.979 - 

99.9792 (2) 

0.152 0.340 0.000 0.024 0.000 0.493  

 

1.000 
4.8.2  

L3 99.9792 - 

79.966 (3) 

0.076 0.480 0.000 0.022 0.000 0.556  

 

1.000 
4.8.2  

L4 79.966 - 

68.2863 (4) 

0.066 0.455 0.000 0.018 0.000 0.521  

 

1.000 
4.8.2  

L5 68.2863 - 
33.6406 (5) 

0.037 0.536 0.000 0.014 0.000 0.573  

 

1.000 
4.8.2  

L6 33.6406 - 0 (6) 0.023 0.514 0.000 0.011 0.000 0.537  

 

1.000 
4.8.2  
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 Section Capacity Table 
 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

L1 119.979 - 

109.979 

Pole TP17.72x17.72x0.16 1 -5.70 37.17 17.9 Pass  

L2 109.979 - 

99.9792 

Pole TP17.72x17.72x0.16 2 -5.66 37.17 49.3 Pass  

L3 99.9792 - 79.966 Pole TP23.62x17.72x0.2 3 -8.35 110.31 55.6 Pass  
L4 79.966 - 68.2863 Pole TP26.76x23.62x0.24 4 -11.19 169.41 52.1 Pass  

L5 68.2863 - 
33.6406 

Pole TP35.6x25.2x0.28 5 -17.36 470.91 57.3 Pass  

L6 33.6406 - 0 Pole TP44.09x33.69x0.31 6 -26.44 1152.11 53.7 Pass  

              Summary   
            Pole (L5) 57.3 Pass  

            Base Plate 51.4 Pass  
      RATING = 57.3 Pass  

 

 
 

 

                                                           
 Program Version 6.1.4.1 - 3/21/2014 File:C:/Users/csong/ShareFile/Shared Folders/15700-15799 - SD/15700.xxx - Ambor Projects/15700.042 - PO No 338   

(Project BlueSky Tower - CT)/AMBOR_120Ft_Evergreen_CT_061815.eri 



6/19/2015 Search Results for Map

http://windspeed.atcouncil.org/index.php?option=com_content&view=article&id=10&dec=1&latitude=41.1978&longitude=-73.1908&risk_category_i=112&risk_c… 1/1

Home Related Resources Sponsors About ATC Contact

Search Results

Latitude: 41.1978
Longitude: -73.1908

ASCE 7-10 Wind Speeds 
(3-sec peak gust MPH*):

Risk Category I: 112
Risk Category II: 123
Risk Category III-IV: 133
MRI** 10 Year: 76
MRI** 25 Year: 86
MRI** 50 Year: 93
MRI** 100 Year: 99

ASCE 7-05: 111
ASCE 7-93: 81

*MPH(Miles per hour)
**MRI Mean Recurrence Interval (years)

Users should consult with local building officials 
to determine if there are community-specific wind speed 
requirements that govern.

 Download a PDF of your results

 Print your results

 

WIND SPEED WEB SITE DISCLAIMER:
While the information presented on this web site is believed to be correct, ATC assumes no responsibility or
liability for its accuracy. The material presented in the wind speed report should not be used or relied upon for
any specific application without competent examination and verification of its accuracy, suitability and
applicability by engineers or other licensed professionals. ATC does not intend that the use of this information
replace the sound judgment of such competent professionals, having experience and knowledge in the field of
practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the
results of the wind speed report provided by this web site. Users of the information from this web site assume all
liability arising from such use. Use of the output of this web site does not imply approval by the governing
building code bodies responsible for building code approval and interpretation for the building site(s) described
by latitude/longitude location in the wind speed report.

 

Sponsored by the ATC Endowment Fund • Applied Technology Council • 201 Redwood Shores Parkway, Suite 240 • Redwood City, California 94065 • (650) 595-1542

Map data ©2015 Google, INEGI

http://windspeed.atcouncil.org/
http://windspeed.atcouncil.org/index.php/related-resources
http://windspeed.atcouncil.org/index.php/sponsors
http://www.atcouncil.org/
http://windspeed.atcouncil.org/index.php/contact
http://atcouncil.org/
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Antenna Model Specifications 
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Landscape Architects, Architects,  

Engineers, and Planners, P.C. 

 

 

 

   

SARATOGA SPRINGS > NEW YORK CITY > SYRACUSE   

Four Congress Park Center, 21 Congress Street, Saratoga Springs, NY 12866 

T 518 587 2550, F 518 587 2564, www.saratogaassociates.com  

 

July 1, 2015 

 

 

 

David Akerblom 

Director, Project Development 

IVI-Telecom Services, A CBRE Company 

55 West Red Oak Lane 

White Plains, NY 10604 

 

Re: Visibility Study 

CT-5020 

Temporary Tower Installation  

220 Evergreen Street, Bridgeport CT 06606 

  

Dear Mr. Akerblom: 

 

Blue Sky Towers, LLC is proposing to construct a temporary telecommunications tower at 220 

Evergreen Street, Bridgeport CT.  To address issues of potential visual impact, Saratoga 

Associates, Landscape Architects, Architects, Engineers, and Planners, P.C. ("Saratoga") was 

retained to provide viewshed analysis and photographic simulations to identify and illustrate 

Project visibility.   

The Project involves the construction of a 128 foot tall steel monopole tower with one antenna 

array at approximately 124 feet above grade. The monopole will be approximately 44” in diameter 

at the base tapering to approximately 18” in diameter at the top. The triangular antenna array will 

include two (2) multi-band antennas on each side (6 total) measuring approximately 15” x 8’ x 

48”each.  The proposed tower will be constructed within an approximately 60ft x 60 foot 

compound located at the northwest side of the property adjacent to Evergreen Street. Ancillary 

equipment includes one (1) 12’ x 20’ x 10’-9” temporary equipment shelter. The compound will be 

enclosed within an eight foot-tall chain link fence. One 14” diameter Ash tree will be removed 

from the site. The project Site Plan is provided as Attachment A. 
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Viewshed Analysis - Viewshed mapping was prepared to identify the geographic area within which 

the proposed tower would be theoretically visible. Viewshed mapping was conducted to a radius of 

½ mile from the project site.  The ½ mile limit is deemed sufficient for this analysis due to the 

presence of dense industrial, commercial and residential structures in this urban area which 

effectively screen Project visibility from more distant locations.  

Viewshed mapping includes the potential screening effect of existing topography, as well as 

existing vegetation and structures.  Viewshed Maps included in Appendix A.   

Global Mapper 13.0 GIS software was used to generate viewshed areas.  Topographic data was 

derived from the National Elevation Dataset (1/3 arc second)
1
.  Using Global Mapper's viewshed 

analysis tool, the proposed tower location and height were input and a conservative offset of six 

feet was applied to account for the observer's eye level. The resulting viewshed identifies grid cells 

with a direct line-of-sight to the tower high point. 

Existing forest vegetation and built structures were digitized from 1-meter resolution digital ortho-

photographs (2011) acquired from the USGS
2
.  The screening effect of vegetation was incorporated 

by adding 50 feet to digitized areas that are completely forested.  Existing built structures were 

assumed to be 24 feet tall. Select structures that are obviously taller than 24 feet (e.g., Hi-Ho silos) 

were assessed at an estimated taller height.   

Field Photography – Using the viewshed map as a guide, a visual analyst drove public streets and 

photographed existing views from multiple locations indicated by viewshed analysis to be 

potentially affected by the proposed project. Photographs were taken using a Nikon D3100 digital 

single lens reflex (“DSLR”) 14.2-mega pixel camera. The precise coordinates of each photo 

location were recorded in the field using a handheld global positioning system (GPS) unit. A photo 

log is provided as Attachment B.  

Photo Simulations – A photo simulation of the proposed Project was prepared from seven (7) 

locations to illustrate the visual characteristics of the Project from affected areas.   

Photo simulations were developed by superimposing a rendering of a three-dimensional computer 

model of the Project into the base photograph taken from each simulated location.  The three-

                                                 
1
 http://viewer.nationalmap.gov/viewer/ 

2
 http://viewer.nationalmap.gov/viewer/ 
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dimensional computer model was developed using 3D Studio Max Design 2015® software (3D 

Studio Max).    

Simulated perspectives (3D model camera views) were matched to the corresponding base 

photograph for each simulated view by replicating the precise coordinates of the field camera 

position (as recorded by GPS) and the focal length of the camera lens used (e.g. 50mm). The 

camera’s elevation (Z) value was derived from Digital Elevation Model (DEM) data plus the 

camera height above ground level.  The camera’s target position was set to match the bearing of the 

corresponding existing condition photograph as recorded in the field.  With the existing conditions 

photograph displayed as a “viewport background,” and the viewport properties set to match the 

photograph pixel dimensions, minor camera adjustments were made (horizontal and vertical 

positioning, and camera roll) to align the horizon in the background photograph with the 

corresponding features of the 3D model. To verify the camera alignment, the location and elevation 

of the study balloon was built into the 3D model and matched to the red balloon visible in the base 

photograph.  

Once the camera alignment was established, the 3D Model of the proposed Project was merged into 

the model space.  The 3D model was constructed in sufficient detail to accurately convey the 

proposed Project design.  A daylight system was created to match the date and time of the 

photograph.  The rendered view was then opened using Adobe Photoshop CS2 software for post-

production editing (i.e., airbrush out portion of Project that fall below foreground vegetation).  

Photo simulations are provided as Attachment B. 

Summary of Project Visibility – The proposed Project will be visible along road axis and in 

between local buildings and street trees generally within ¼ mile of the project site. Although select 

areas of visibility will exist beyond this distance visual impact will be limited to brief glimpses 

between and/or above intervening structures. The proposed Project will also be visible to 

southbound motorists from a portion of State Route 8/25 between Chopsey Hill Road and Lindley 

Avenue. Opportunity for views from the northbound lanes is brief due to the direction of travel. 

When visible the proposed project will be seen within the context of the existing industrial 

landscape. Existing manufacturing, warehousing, and commercial buildings dominate all views. 

Urban conditions including roadways, heavy traffic, overhead utility infrastructure, street lighting, 

road and commercial signage and other elements of the city landscape are common visual features.  

Within this setting the proposed telecommunications tower is visually consistent and does not 

create an adverse visual impact. 
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Potential Impact on Local Schools – Six (6) schools are located within a one-mile radius of the 

project site. These include: 

• Central High School   1.0 mile 

• Read School    0.52 miles 

• Madison School   1.0 mile 

• Luis Munoz Marin School  0.91 miles 

• Maplewood Annex Elementary  0.43miles 

• Beardsley School     0.47 miles 

 

All schools were visited during field analysis. No opportunity for a view of the proposed project 

was identified. The location of schools within ½ mile of the project site is identified on Figure 1 of 

Attachment B. 

If you have any questions concerning this summary report please give me a call.  

Very truly yours, 

SARATOGA ASSOCIATES 

Landscape Architects, Architects, Engineers, and Planners, P.C. 

 

Matthew W. Allen, RLA  

Principal 

 

Enclosures: Viewshed analysis, existing condition photographs and photo simulations. 
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Legend
  

Note: Viewshed areas are not defi nitive. Views-
hed mapping provides a general understanding 
of where the proposed project is theoretically 
visible.

Visibility Study

CT-5020
TEMPORARY TOWER INSTALLATION

220 EVERGFREEN STREET
BRIDGEPORT, CT 06606

128 ft. top of monopole
124 ft. antenna centerline

Temporary Monopole

Land Cover Viewshed Area
- Theoretical visibility including
   screening of existing structures
   and forest vegetation

1/
2 

m
ile

Proposed Tower (128 ft)VP 1

VP 2VP 3

VP 4

VP 5

VP 6

Photo Simulation Location

VP 7

Maplewood 
Elementary 
School

Beardsley 
School

Land Cover Viewshed Map - 1/2 Mile Radius
Figure 1



The above photograph is intended to be viewed 18 inches from the reader’s eye when printed on 11”x17” paper.

Visibility Study

CT-5020
TEMPORARY TOWER INSTALLATION

220 EVERGFREEN STREET
BRIDGEPORT, CT 06606

128 ft. top of monopole

Temporary Monopole

124 ft. antenna centerline

Photograph Information
Date:  June 17, 2015  
Time:  10:28am 
Focal Length:  28.8mm
Camera:  Nikon D3100 DLSR 

Photo  
Location:  41° 11.85368’ N
  73° 11.51330’ W

Distance: 175 feet

Existing View
Viewpoint 1 - Evergreen Street at River Street

Figure 2a
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Figure 3a
Existing View
Viewpoint 2 - Commercial Area South of Project Property
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Existing View
Viewpoint 3 - North Avenue near NAPA Auto Parts
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Existing View
Viewpoint 4 - Evergreen Street at Lindley Street
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Existing View
Viewpoint 5 - North Avenue near Housatonic Street
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Existing View
Viewpoint 6 - Roosevelt Street near Hill Street
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Existing View
Viewpoint 7 - River Street near Meriam Street



The above photograph is intended to be viewed 18 inches from the reader’s eye when printed on 11”x17” paper.

Visibility Study

CT-5020
TEMPORARY TOWER INSTALLATION

220 EVERGFREEN STREET
BRIDGEPORT, CT 06606

128 ft. top of monopole

Temporary Monopole

124 ft. antenna centerline

Photograph Information
Date:  June 17, 2015  
Time:  12:08am 
Focal Length:  48mm
Camera:  Nikon D3100 DLSR 

Photo  
Location:  41° 11.78810’ N
  73° 11.41658’ W

Distance: 530 feet

Figure 8b
Simulated View
Viewpoint 7 - River Street near Meriam Street



 

C&F: 2054143.1 

 

 

 

 

ATTACHMENT E 

 

  



July 01, 2015 

Connecticut Siting Council 
 
Subject:  New Cingular Wireless PCS, LLC (“AT&T”) – (CT5991) – 220 Evergreen Street, Bridgeport, CT 
 

Dear Connecticut Siting Council:  

C Squared Systems has been retained by New Cingular Wireless PCS, LLC (“AT&T”) to investigate RF Power Density levels for 
the AT&T antenna arrays, to be installed on a temporary tower, to be located at 220 Evergreen Street, Bridgeport, CT 
 
Calculations were done in accordance with FCC OET Bulletin 65.  These worst-case calculations assume that all transmitters are 
simultaneously operating at full power and that there is 0 dB of cable loss.  The calculation point is 6 feet above ground level to 
model the RF power density at the head of a person standing at the base of the tower. 
 
Due to the directional nature of the proposed AT&T antennas, the majority of the RF power is focused out towards the horizon.  As 
a result, there will be less RF power directed below the antennas relative to the horizon, and consequently lower power density 
levels around the base of the tower.  Please refer to the Attachment for the vertical patterns of the proposed AT&T antennas.  The 
calculated results below include a nominal 10 dB off-beam pattern loss to account for the lower relative gain directly below the 
antennas. 
 

Location Carrier

Vertical 
Distance to 

Antenna 
(Ft.)

Operating 
Frequency 

(MHz)

Number of 
Trans.

Effective 
Radiated 

Power (ERP) 
Per 

Transmitter 
(Watts)

Power 
Density 

(mw/cm2)
Limit %MPE

AT&T UMTS 124 880 2 527 0.0027 0.5867 0.46%
AT&T UMTS 124 1900 1 916 0.0024 1.0000 0.24%
AT&T LTE 124 710 1 689 0.0018 0.4733 0.38%
AT&T LTE 124 1900 1 1375 0.0036 1.0000 0.36%

1.43%

Ground 
Level

Total       
 
Summary:  Under worst-case assumptions, RF Power Density levels for the proposed AT&T antenna arrays will not exceed 
1.43%1 of the FCC MPE limit for General Public/Uncontrolled Environments. 
 
Sincerely, 

 
Daniel L. Goulet 
C Squared Systems, LLC 

1 The total %MPE is a summation of each unrounded contribution.  Therefore, summing each rounded value may not reflect the total value listed in 
the table. 

Daniel L. Goulet 
C Squared Systems, LLC 
65 Dartmouth Drive 
Auburn, NH 03032 
603-644-2800 
Dan.Goulet@csquaredsystems.com C Squared Systems, LLC 

 
 

                                                      



Attachment: AT&T’s Antenna Data Sheets and Electrical Patterns 

750 MHz  

 

Manufacturer: CCI Products 
Model #: OPA-65R-LCUU-H4 

Frequency Band: 698-787 MHz 
Gain: 10.6 dBd 

Vertical Beamwidth: 18.9° 
Horizontal Beamwidth: 65° 

Polarization: Dual Pol ± 45° 
Size L x W x D: 48” x 14.4” x 7.3” 

  

850 MHz  

 

Manufacturer: CCI Products 
Model #: OPA-65R-LCUU-H4 

Frequency Band: 824-894 MHz 
Gain: 11.2 dBd 

Vertical Beamwidth: 16.5° 
Horizontal Beamwidth: 63° 

Polarization: Dual Pol ± 45° 
Size L x W x D: 48” x 14.4” x 7.3” 

  

1900 MHz  

 

Manufacturer: CCI Products 
Model #: OPA-65R-LCUU-H4 

Frequency Band: 1850-1990 MHz 
Gain: 13.6 dBd 

Vertical Beamwidth: 8.9° 
Horizontal Beamwidth: 63° 

Polarization: Dual Pol ± 45° 
Size L x W x D: 48” x 14.4” x 7.3” 
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