




































Page 2 

TABLE OF CONTENTS 

1) INTRODUCTION

2) ANALYSIS CRITERIA
Table 2-1 – Proposed Final Antenna Configuration 

3) ANALYSIS PROCEDURE
Table 3-1 – Documents Provided 
3.1 Analysis Method 

4) ANALYSIS RESULTS
Table 4-1 – Critical Section Capacity (Summary) 

 4.1 Recommendations 

5) ASSUMPTIONS

6) APPENDIX A
Calculations 



Page 3 
1) INTRODUCTION

This structure is a 110’ self-support tower is located in Fairfield County, CT.  The proposed 
antennas will be mounted on the existing antenna mounts. 

2) ANALYSIS CRITERIA

This analysis has been performed in accordance with the 2015 International Building Code based 
upon an ultimate 3-second gust wind speed of 124 mph converted to a nominal 3-second gust wind 
speed of 96 mph per section 1609.3.1 as required for use in the TIA-222-G Standard per Exception 
#5 of Section 1609.1.1., Exposure Category B with topographic category 1, Risk Category II, and 
crest height of 0 feet were used in this analysis. 

Table 2-1 – Proposed Final Antenna Configuration  
(New antennas in bold) 

Center 
Line 

Elevation 
(ft) 

Sector Pos. Antenna Radio(s) Note 

110 Alpha 

1 (1) KMW ETCR-654L12H6 
(1) 36” Dish 

(1) 1900MHz RRH 
(1) 2500MHZ RRH 

2  (2) 800MHZ RRH 

3 (1) 24” Dish 

4 

110 Beta 

1 (1) KMW ETCR-654L12H6 (1) 1900MHz RRH 
(1) 2500MHZ RRH 

2  (2) 800MHZ RRH 

3  

4 

110 Gamma 

1 (1) KMW ETCR-654L12H6 (1) 1900MHz RRH 
(1) 2500MHZ RRH 

2  (2) 800MHZ RRH 

3  

4 

See attached tnxTower calculations for complete tower antenna loading. 
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3)  ANALYSIS PROCEDURE 
 
Table 3-1 – Documents Provided 

Document Remarks Reference Date Source 

Construction 
Drawings 

- WSLLC 10/05/2017 WSLLC 

Field Mapping - WSLLC 08/31/2017 WSLLC 
Structural Analysis - CHA 03/01/2010 AT&T 

 
3.1) Analysis Method 
 

tnxTower (version 7.0.8.5) is a finite element analysis software program was used for 
modeling and analyzing this tower.  The output from the analysis can be found in Appendix 
A.     

 
4)  ANALYSIS RESULTS 
 

  Table 4-1 – Critical Section Capacity (Summary) 
Member Type Elevation (ft) % Capacity Pass/Fail 

Leg 40 – 20 84.7 Pass 
Diagonal 40 – 20 31.4 Pass 
Top Girt 110 - 100 3.4 Pass 
Overall 40 – 20 84.7 Pass 

     
    

4.1)  Recommendations 
 

The existing structure has sufficient capacity to carry the existing and proposed loads. 
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5)  ASSUMPTIONS 
 

 The analysis performed is to the theoretical capacity of the members and connections.  No 
accommodations are taken for any damaged, rusted, deteriorated, or otherwise compromised member 
conditions.  To this, the tower or structure is assumed to be properly maintained and monitored and 
this analysis cannot be considered to be a condition assessment of the structure.  

 
 The analysis is performed to the minimum design wind, ice, and other environmental loading 

prescribed by the governing building codes and standards.  Any higher loading conditions required by 
the local jurisdiction or structure owner should be made known to Westchester immediately for 
analysis.  No lesser conditions will be accommodated.   

 
 Member sizes are assumed to be of standard AISC or manufacturer designations unless explicitly 

specified otherwise.  The geometry of the tower or structure is assumed as schematic. Steel grade and 
concrete strength are assumed to be conservative standard and fully developed unless otherwise 
specified.   

 
 The information provided to Westchester for analysis is assumed accurate and up to date as supplied.  

No independent efforts were taken by Westchester to verify the validity of the information supplied.  
If any additional information is presented at any time that contradicts what is referenced in the 
analysis, the analysis is invalid and must be performed again with the new information.   

 
 Any reinforcement or modifications are assumed to be fully installed and functional.   

 
 All welds are assumed to have been performed to current welding standards and are assumed to 

develop their full capacity and to be in good condition.  In addition, all bolts and bolt-like anchors are 
assumed to be fully tightened, fastened, or bonded to the manufacturers' specifications and are 
assumed to have full capacity. 

 
 Numerous connection details of large-scale structures are unobtainable and are omitted from the 

structural analysis.  This includes, but is not limited to:  bolts, welds, flanges, and plates.  These 
connections are considered adequate and are therefore neglected from the analysis.  In addition, in the 
absence of building plans, many wall, floor, and ceiling constructions can only be determined from 
observable field data and are supplemented by best judgment and experience.   

 
 Antennas, dishes, feedlines, and any other such appurtenances are assumed adequate through 

manufacturer testing.  No analysis is provided for the structural strength or stability of these items 
unless otherwise specified.   

 
 Equipment mounting systems are assumed structurally sound unless specifically called for in the 

analysis.   
 

 Soil conditions and foundations are not considered unless specified in the analysis and have no 
deterioration or defects.  For sites located on a building, only local effects of the equipment is 
considered unless otherwise specified.  The overall structure of the building and its foundation are 
assumed to be unaffected by the telecom equipment. 

 
 Any changes or differences to the site or site plans at any time prior to installation must be brought to 

the attention of Westchester immediately.   
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TYPE TYPEELEVATION ELEVATION

 ETCR-654L12H6 w/ pipe  110

 TD-RRH8X20-25 2.5GHz RRH  110

 RRH 1900 4X45 1900 MHz  110

 FD-RRH-2x50-800 800MHz  110

 Pirod 15' T-Frame Sector Mount (1)  110

 ETCR-654L12H6 w/ pipe  110

 TD-RRH8X20-25 2.5GHz RRH  110

 RRH 1900 4X45 1900 MHz  110

 FD-RRH-2x50-800 800MHz  110

 Pirod 15' T-Frame Sector Mount (1)  110

 ETCR-654L12H6 w/ pipe  110

 TD-RRH8X20-25 2.5GHz RRH  110

 RRH 1900 4X45 1900 MHz  110

 FD-RRH-2x50-800 800MHz  110

 Pirod 15' T-Frame Sector Mount (1)  110

 3' Dish  110

 2' Dish  110

 Pirod 15' T-Frame Sector Mount (1)  98

 (4) ALP-E-9011 w/Pipe Mount  98

 Pirod 15' T-Frame Sector Mount (1)  98

 (4) ALP-E-9011 w/Pipe Mount  98

 Pirod 15' T-Frame Sector Mount (1)  98

 (4) ALP-E-9011 w/Pipe Mount  98

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 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 96 mph basic wind in accordance with the TIA-222-G Standard.
4.  Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to increase

 in thickness with height.
5.  Deflections are based upon a 60 mph wind.
6.  Tower Structure Class II.
7.  Topographic Category 1 with Crest Height of 0.00 ft
8.  TOWER RATING: 84.7%
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Tower Input Data 

The main tower is a 3x free standing tower with an overall height of 110.00 ft above the ground line. 
The base of the tower is set at an elevation of 0.00 ft above the ground line. 
The face width of the tower is 1.55 ft at the top and 12.64 ft at the base. 
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 96 mph. 
Structure Class II. 
Exposure Category B. 
Topographic Category 1. 
Crest Height 0.00 ft. 
Nominal ice thickness of 0.7500 in. 
Ice thickness is considered to increase with height. 
Ice density of 56 pcf. 
A wind speed of 50 mph  is used in combination with ice. 
Temperature drop of 50 °F. 
Deflections calculated using a wind speed of 60 mph. 
A non-linear (P-delta) analysis was used. 
Pressures are calculated at each section. 
Stress ratio used in tower member design is 1. 
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 110.00-100.00   1.55 1 10.00 
T2 100.00-80.00   2.58 1 20.00 
T3 80.00-60.00   4.60 1 20.00 
T4 60.00-40.00   6.60 1 20.00 
T5 40.00-20.00   8.64 1 20.00 
T6 20.00-0.00   10.64 1 20.00 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 110.00-100.00 2.50 X Brace No No 0.0000 0.0000 
T2 100.00-80.00 4.00 X Brace No No 0.0000 0.0000 
T3 80.00-60.00 4.00 X Brace No No 0.0000 0.0000 
T4 60.00-40.00 5.00 X Brace No No 0.0000 0.0000 
T5 40.00-20.00 6.67 X Brace No Yes 0.0000 0.0000 
T6 20.00-0.00 6.67 X Brace No No 0.0000 0.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 110.00-100.00 Pipe P3x.3 A572-50 
(50 ksi) 

Single Angle L1 1/2x1 1/2x3/16 A36 
(36 ksi) 

T2 100.00-80.00 Pipe P3x.3 A572-50 
(50 ksi) 

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

T3 80.00-60.00 Pipe P3x.3 A572-50 
(50 ksi) 

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

T4 60.00-40.00 Arbitrary Shape P3XSx.3 w P3.5S strip A572-50 
(50 ksi) 

Single Angle L2x2x1/8 A36 
(36 ksi) 

T5 40.00-20.00 Arbitrary Shape P3XSx.3 w P3.5S strip A572-50 
(50 ksi) 

Single Angle L1 3/4x1 3/4x1/8 A36 
(36 ksi) 

T6 20.00-0.00 Arbitrary Shape P3.5XSx.318 w P5XXS strip A572-50 
(50 ksi) 

Single Angle L2 1/2x2 1/2x1/8 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 



 
 
 

ttnnxxTToowweerr  
Job 

CT52XC083-A Oronoque  

Page  

3 of 10 

 
 

Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 110.00-100.00 Single Angle L1 1/2x1 1/2x3/16 A36 
(36 ksi) 

Solid Round  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

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 

T1 
110.00-100.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 

T2 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 

T3 80.00-60.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 

T4 60.00-40.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 

T5 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.35 36.0000 36.0000 

T6 20.00-0.00 0.00 0.0000 A36 
(36 ksi) 

1 1 1.05 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1

Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 
110.00-100.00 

No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
100.00-80.00 

No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
80.00-60.00 

No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
60.00-40.00 

No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
40.00-20.00 

No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 20.00-0.00 No No 1 0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

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

 

 Tower Section Geometry (cont’d)   
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Tower 
 Elevation 

ft 

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

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 
110.00-100.00 

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

T2 
100.00-80.00 

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

T3 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T4 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T5 40.00-20.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T6 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter
 

in 

Weight 
 

plf 
LDF7-50A 

(1-5/8 FOAM) 
B No Ar (CaAa) 98.00 - 10.00 0.0000 0.35 12 6 1.9800 1.9800  0.82 

LDF4P-50A 
(1/2 FOAM) 

A No Ar (CaAa) 60.00 - 10.00 0.0000 0.5 1 1 0.6300 0.6300  0.15 

LDF4-50A 
(1/2 FOAM) 

A No Ar (CaAa) 110.00 - 10.00 0.0000 0.4 2 1 0.6300 0.6300  0.15 

1 1/2 
Hybriflex 

A No Ar (CaAa) 110.00 - 10.00 0.0000 0.45 3 3 1.9800 1.9800  1.04 

1 1/4 Hybrid A No Ar (CaAa) 110.00 - 10.00 0.0000 0.4 3 3 1.5500 1.5500  0.66 

 
 
 

 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 
T1 110.00-100.00 A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

11.850 
0.000 
0.000 

0.000 
0.000 
0.000 

0.05 
0.00 
0.00 

T2 100.00-80.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.700 
42.768 
0.000 

0.000 
0.000 
0.000 

0.11 
0.18 
0.00 

T3 80.00-60.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

23.700 
47.520 
0.000 

0.000 
0.000 
0.000 

0.11 
0.20 
0.00 

T4 60.00-40.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.960 
47.520 
0.000 

0.000 
0.000 
0.000 

0.11 
0.20 
0.00 

T5 40.00-20.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

24.960 
47.520 
0.000 

0.000 
0.000 
0.000 

0.11 
0.20 
0.00 

T6 20.00-0.00 A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

12.480 
23.760 
0.000 

0.000 
0.000 
0.000 

0.06 
0.10 
0.00 
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Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

 

 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 
T1 110.00-100.00 A 

B 
C 

1.684 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

41.335 
0.000 
0.000 

0.000 
0.000 
0.000 

0.54 
0.00 
0.00 

T2 100.00-80.00 A 
B 
C 

1.658 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

82.153 
60.186 
0.000 

0.000 
0.000 
0.000 

1.05 
1.50 
0.00 

T3 80.00-60.00 A 
B 
C 

1.617 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

81.326 
66.609 
0.000 

0.000 
0.000 
0.000 

1.03 
1.65 
0.00 

T4 60.00-40.00 A 
B 
C 

1.564 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

87.767 
66.266 
0.000 

0.000 
0.000 
0.000 

1.08 
1.62 
0.00 

T5 40.00-20.00 A 
B 
C 

1.486 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

85.896 
65.767 
0.000 

0.000 
0.000 
0.000 

1.02 
1.58 
0.00 

T6 20.00-0.00 A 
B 
C 

1.331 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

41.096 
32.390 
0.000 

0.000 
0.000 
0.000 

0.46 
0.75 
0.00 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

T1 110.00-100.00 -0.2217 -1.7059 -0.0937 -0.6895 
T2 100.00-80.00 2.4182 -0.8356 1.0834 -1.0542 
T3 80.00-60.00 3.6501 -1.0168 1.7850 -1.5273 
T4 60.00-40.00 4.5154 -1.3738 2.2838 -2.4158 
T5 40.00-20.00 5.7656 -1.7215 2.9516 -3.0638 
T6 20.00-0.00 4.2383 -1.2531 2.4089 -2.4067 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 4 LDF4-50A (1/2 FOAM) 100.00 -
110.00

0.6000 0.2032

T1 13 1 1/2 Hybriflex 100.00 -
110.00

0.6000 0.2032

T1 14 1 1/4 Hybrid 100.00 -
110.00

0.6000 0.2032

T2 1 LDF7-50A (1-5/8 FOAM) 80.00 - 98.00 0.6000 0.4879
T2 4 LDF4-50A (1/2 FOAM) 80.00 - 100.00 0.6000 0.4879
T2 13 1 1/2 Hybriflex 80.00 - 100.00 0.6000 0.4879
T2 14 1 1/4 Hybrid 80.00 - 100.00 0.6000 0.4879
T3 1 LDF7-50A (1-5/8 FOAM) 60.00 - 80.00 0.6000 0.6000
T3 4 LDF4-50A (1/2 FOAM) 60.00 - 80.00 0.6000 0.6000
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Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T3 13 1 1/2 Hybriflex 60.00 - 80.00 0.6000 0.6000
T3 14 1 1/4 Hybrid 60.00 - 80.00 0.6000 0.6000
T4 1 LDF7-50A (1-5/8 FOAM) 40.00 - 60.00 0.6000 0.6000
T4 3 LDF4P-50A (1/2 FOAM) 40.00 - 60.00 0.6000 0.6000
T4 4 LDF4-50A (1/2 FOAM) 40.00 - 60.00 0.6000 0.6000
T4 13 1 1/2 Hybriflex 40.00 - 60.00 0.6000 0.6000
T4 14 1 1/4 Hybrid 40.00 - 60.00 0.6000 0.6000
T5 1 LDF7-50A (1-5/8 FOAM) 20.00 - 40.00 0.6000 0.6000
T5 3 LDF4P-50A (1/2 FOAM) 20.00 - 40.00 0.6000 0.6000
T5 4 LDF4-50A (1/2 FOAM) 20.00 - 40.00 0.6000 0.6000
T5 13 1 1/2 Hybriflex 20.00 - 40.00 0.6000 0.6000
T5 14 1 1/4 Hybrid 20.00 - 40.00 0.6000 0.6000
T6 1 LDF7-50A (1-5/8 FOAM) 10.00 - 20.00 0.6000 0.6000
T6 3 LDF4P-50A (1/2 FOAM) 10.00 - 20.00 0.6000 0.6000
T6 4 LDF4-50A (1/2 FOAM) 10.00 - 20.00 0.6000 0.6000
T6 13 1 1/2 Hybriflex 10.00 - 20.00 0.6000 0.6000
T6 14 1 1/4 Hybrid 10.00 - 20.00 0.6000 0.6000

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

(4) ALP-E-9011 w/Pipe 
Mount 

A From Leg 4.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

3.29 
3.82 
4.30 

4.77 
5.60 
6.32 

0.04 
0.08 
0.13 

Pirod 15' T-Frame Sector 
Mount (1) 

A From Leg 2.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

(4) ALP-E-9011 w/Pipe 
Mount 

B From Leg 4.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

3.29 
3.82 
4.30 

4.77 
5.60 
6.32 

0.04 
0.08 
0.13 

Pirod 15' T-Frame Sector 
Mount (1) 

B From Leg 2.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

(4) ALP-E-9011 w/Pipe 
Mount 

C From Leg 4.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

3.29 
3.82 
4.30 

4.77 
5.60 
6.32 

0.04 
0.08 
0.13 

Pirod 15' T-Frame Sector 
Mount (1) 

C From Leg 2.00 
0.00 
0.00 

0.0000 98.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

******                   
ETCR-654L12H6 w/ pipe A From Leg 4.00 

0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

17.55 
18.34 
19.12 

7.90 
9.25 
10.46 

0.11 
0.22 
0.33 

TD-RRH8X20-25 2.5GHz 
RRH 

A From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

4.13 
4.41 
4.69 

1.39 
1.59 
1.80 

0.07 
0.09 
0.12 

RRH 1900 4X45 1900 MHz A From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.60 
2.84 
3.08 

2.70 
2.94 
3.18 

0.07 
0.09 
0.12 
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Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

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 

FD-RRH-2x50-800 800MHz A From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.43 
2.65 
2.87 

2.02 
2.22 
2.43 

0.06 
0.08 
0.10 

Pirod 15' T-Frame Sector 
Mount (1) 

A From Leg 2.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

ETCR-654L12H6 w/ pipe B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

17.55 
18.34 
19.12 

7.90 
9.25 
10.46 

0.11 
0.22 
0.33 

TD-RRH8X20-25 2.5GHz 
RRH 

B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

4.13 
4.41 
4.69 

1.39 
1.59 
1.80 

0.07 
0.09 
0.12 

RRH 1900 4X45 1900 MHz B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.60 
2.84 
3.08 

2.70 
2.94 
3.18 

0.07 
0.09 
0.12 

FD-RRH-2x50-800 800MHz B From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.43 
2.65 
2.87 

2.02 
2.22 
2.43 

0.06 
0.08 
0.10 

Pirod 15' T-Frame Sector 
Mount (1) 

B From Leg 2.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

ETCR-654L12H6 w/ pipe C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

17.55 
18.34 
19.12 

7.90 
9.25 
10.46 

0.11 
0.22 
0.33 

TD-RRH8X20-25 2.5GHz 
RRH 

C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

4.13 
4.41 
4.69 

1.39 
1.59 
1.80 

0.07 
0.09 
0.12 

RRH 1900 4X45 1900 MHz C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.60 
2.84 
3.08 

2.70 
2.94 
3.18 

0.07 
0.09 
0.12 

FD-RRH-2x50-800 800MHz C From Leg 4.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

2.43 
2.65 
2.87 

2.02 
2.22 
2.43 

0.06 
0.08 
0.10 

Pirod 15' T-Frame Sector 
Mount (1) 

C From Leg 2.00 
0.00 
0.00 

0.0000 110.00 No Ice 
1/2'' Ice
1'' Ice 

15.00 
20.60 
26.20 

15.00 
20.60 
26.20 

0.50 
0.65 
0.80 

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft 

Azimuth 
Adjustment

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K 
3' Dish A Paraboloid w/o 

Radome 
From 
Leg 

4.00 
-4.00 
0.00 

0.0000   110.00 3.00 No Ice 
1/2'' Ice 
1'' Ice 

7.07 
7.47 
7.86 

0.04 
0.08 
0.12 

2' Dish A Paraboloid w/o 
Radome 

From 
Leg 

4.00 
2.00 
0.00 

0.0000   110.00 2.00 No Ice 
1/2'' Ice 
1'' Ice 

3.14 
3.41 
3.68 

0.03 
0.05 
0.07 
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Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 P3x.3 10.02 2.50 26.4 

K=1.00 
3.0159 -13.73 128.95 0.106 1  

T2 100 - 80 P3x.3 20.03 4.01 42.3 
K=1.00 

3.0159 -38.64 119.06 0.325 1  

T3 80 - 60 P3x.3 20.03 4.01 42.3 
K=1.00 

3.0159 -56.61 119.07 0.475 1  

T4 60 - 40 P3XSx.3 w P3.5S strip 20.03 5.01 57.2 
K=1.00 

3.4474 -71.66 122.11 0.587 1  

T5 40 - 20 P3XSx.3 w P3.5S strip 20.03 6.68 76.3 
K=1.00 

3.4474 -85.86 101.38 0.847 1  

T6 20 - 0 P3.5XSx.318 w P5XXS strip 20.03 6.68 76.2 
K=1.00 

6.0241 -100.29 177.40 0.565 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 L1 1/2x1 1/2x3/16 3.01 1.41 28.9 

K=0.50 
0.5273 -2.01 16.35 0.123 1  

T2 100 - 80 L1 1/2x1 1/2x1/8 5.12 2.52 51.1 
K=0.50 

0.3594 -2.16 10.15 0.213 1  

T3 80 - 60 L1 1/2x1 1/2x1/8 7.55 3.72 75.4 
K=0.50 

0.3594 -1.54 8.63 0.179 1  

T4 60 - 40 L2x2x1/8 9.76 4.86 73.3 
K=0.50 

0.4844 -1.86 11.53 0.161 1  

T5 40 - 20 L1 3/4x1 3/4x1/8 12.27 6.16 106.6 
K=0.50 

0.4219 -2.36 7.52 0.314 1  

T6 20 - 0 L2 1/2x2 1/2x1/8 13.99 7.00 84.1 
K=0.50 

0.6094 -2.73 11.34 0.240 1  

                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 



 
 
 

ttnnxxTToowweerr  
Job 

CT52XC083-A Oronoque  

Page  

9 of 10 

 
 

Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
 

Phone:  
FAX:  

Client 
Sprint 

Designed by 
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 L1 1/2x1 1/2x3/16 1.55 1.26 51.4 

K=1.00 
0.5273 -0.51 14.87 0.034 1  

                    

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 P3x.3 10.02 2.50 26.4 3.0159 11.73 135.72 0.086 1  

T2 100 - 80 P3x.3 20.03 4.01 42.3 3.0159 34.74 135.72 0.256 1  

T3 80 - 60 P3x.3 20.03 4.01 42.3 3.0159 51.58 135.72 0.380 1  

T4 60 - 40 P3XSx.3 w P3.5S strip 20.03 5.01 57.2 3.4474 65.02 155.13 0.419 1  

T5 40 - 20 P3XSx.3 w P3.5S strip 20.03 6.68 76.3 3.4474 77.19 155.13 0.498 1  

T6 20 - 0 P3.5XSx.318 w P5XXS strip 20.03 6.68 76.2 6.0241 89.01 271.08 0.328 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 L1 1/2x1 1/2x3/16 3.01 1.41 37.1 0.5273 2.00 17.09 0.117 1  

T2 100 - 80 L1 1/2x1 1/2x1/8 5.12 2.52 65.1 0.3594 2.26 11.64 0.194 1  

T3 80 - 60 L1 1/2x1 1/2x1/8 6.25 3.08 79.6 0.3594 1.57 11.64 0.135 1  

T4 60 - 40 L2x2x1/8 9.76 4.86 93.1 0.4844 1.86 15.69 0.118 1  

T5 40 - 20 L1 3/4x1 3/4x1/8 11.72 5.89 129.5 0.4219 2.18 13.67 0.159 1  

T6 20 - 0 L2 1/2x2 1/2x1/8 13.99 7.00 106.6 0.6094 2.44 19.74 0.124 1  
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Project 

110' Self-Support Tower 
Date 

09:42:31 11/15/17  
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FAX:  

Client 
Sprint 

Designed by 
 

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 110 - 100 L1 1/2x1 1/2x3/16 1.55 1.26 33.0 0.5273 0.47 17.09 0.028 1  

                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 110 - 100 Leg P3x.3 3 -13.73 128.95 10.6 Pass  
    Diagonal L1 1/2x1 1/2x3/16 30 -2.01 16.35 12.3 Pass  
    Top Girt L1 1/2x1 1/2x3/16 4 -0.51 14.87 3.4 Pass  

T2 100 - 80 Leg P3x.3 33 -38.64 119.06 32.5 Pass  
    Diagonal L1 1/2x1 1/2x1/8 56 -2.16 10.15 21.3 Pass  

T3 80 - 60 Leg P3x.3 66 -56.61 119.07 47.5 Pass  
    Diagonal L1 1/2x1 1/2x1/8 68 -1.54 8.63 17.9 Pass  

T4 60 - 40 Leg P3XSx.3 w P3.5S strip 99 -71.66 122.11 58.7 Pass  
    Diagonal L2x2x1/8 101 -1.86 11.53 16.1 Pass  

T5 40 - 20 Leg P3XSx.3 w P3.5S strip 126 -85.86 101.38 84.7 Pass  
    Diagonal L1 3/4x1 3/4x1/8 130 -2.36 7.52 31.4 Pass  

T6 20 - 0 Leg P3.5XSx.318 w P5XXS strip 147 -100.29 177.40 56.5 Pass  
    Diagonal L2 1/2x2 1/2x1/8 151 -2.73 11.34 24.0 Pass  
              Summary   
            Leg (T5) 84.7 Pass  
            Diagonal 

(T5) 
31.4 Pass  

            Top Girt 
(T1) 

3.4 Pass  

      RATING = 84.7 Pass  
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