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January 29, 2018 

SPRINT  

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

Emissions Analysis for Site:  CT33XC589 – Burlington-Avon Landfill 

EBI Consulting was directed to analyze the proposed SPRINT facility located at 277 Huckleberry Road, 

Avon, CT, for the purpose of determining whether the emissions from the Proposed SPRINT Antenna 

Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 

Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 

FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (W/cm2). 

The number of W/cm2 calculated at each sample point is called the power density. The exposure limit 

for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 

Services use different frequency bands each with different exposure limits, therefore it is necessary to 

report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 

rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 

(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general population may 

be exposed or in which persons who are exposed as a consequence of their employment may not be made 

fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 

members of the general population would always be considered under this category when exposure is not 

employment related, for example, in the case of a telecommunications tower that exposes persons in a 

nearby residential area. 

General population exposure to radio frequencies is regulated and enforced in units of microwatts per 

square centimeter (μW/cm2). The general population exposure limits for the 850 MHz Band is 

approximately 567 μW/cm2. The general population exposure limit for the 1900 MHz (PCS) and 2500 

MHz (BRS) bands is 1000 μW/cm2. Because each carrier will be using different frequency bands, and 

each frequency band has different exposure limits, it is necessary to report percent of MPE rather than 

power density.  



EBI Consulting 
environmental | engineering | due diligence 

21 B Street  .  Burlington, MA   01803    .   Tel: (781) 273.2500    .      Fax:  (781) 273.3311 

Occupational/controlled exposure limits apply to situations in which persons are exposed as a 

consequence of their employment and in which those persons who are exposed have been made fully 

aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 

exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 

a location where exposure levels may be above general population/uncontrolled limits (see below), as 

long as the exposed person has been made fully aware of the potential for exposure and can exercise 

control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed SPRINT Wireless antenna facility located at 277 Huckleberry 

Road, Avon, CT, using the equipment information listed below. All calculations were performed per the 

specifications under FCC OET 65. Since SPRINT is proposing highly focused directional panel antennas, 

which project most of the emitted energy out toward the horizon, all calculations were performed 

assuming a lobe representing the maximum gain of the antenna per the antenna manufactures supplied 

specifications, minus 10 dB, was focused at the base of the tower. For this report the sample point is the 

top of a 6-foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 1 CDMA channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

2) 2 LTE channels (850 MHz) were considered for each sector of the proposed installation.

These Channels have a transmit power of 20 Watts per Channel.

3) 5 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation.  These Channels have a transmit power of 16 Watts per Channel.

4) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 40 Watts per Channel.

5) 8 LTE channels (2500 MHz (BRS)) were considered for each sector of the proposed

installation. These Channels have a transmit power of 20 Watts per Channel.
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6) All radios at the proposed installation were considered to be running at full power and were

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC

OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated

value at each sample point, all power levels emitting from the proposed antenna installation

are increased by a factor of 2.56 to account for possible in-phase reflections from the

surrounding environment. This is rarely the case, and if so, is never continuous.

7) For the following calculations, the sample point was the top of a 6-foot person standing at the

base of the tower. The maximum gain of the antenna per the antenna manufactures supplied

specifications minus 10 dB was used in this direction.  This value is a very conservative

estimate as gain reductions for these particular antennas are typically much higher in this

direction.

8) The antennas used in this modeling are the Commscope DHHTT65B-3XR frequency bands.

This is based on feedback from the carrier with regards to anticipated antenna selection.

Maximum gain values for all antennas are listed in the Inventory and Power Data table

below. The maximum gain of the antenna per the antenna manufactures supplied

specifications, minus 10 dB, was used for all calculations.  This value is a very conservative

estimate as gain reductions for these particular antennas are typically much higher in this

direction.

9) The antenna mounting height centerlines of the proposed antennas are 99 feet above ground

level (AGL) for Sector A, 99 feet above ground level (AGL) for Sector B and 99 feet above

ground level (AGL) for Sector C.

10) Emissions values for additional carriers were taken from the Connecticut Siting Council

active database. Values in this database are provided by the individual carriers themselves.

All calculations were done with respect to uncontrolled / general population threshold limits. 
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SPRINT Site Inventory and Power Data by Antenna

Sector: A Sector: B Sector: C 

Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: 
Commscope 

DHHTT65B-3XR 
Make / Model: 

Commscope 

DHHTT65B-3XR 
Make / Model: 

Commscope 

DHHTT65B-3XR 

Gain: 
13.35 / 15.25 / 15.05 

dBd 
Gain: 

13.35 / 15.25 / 15.05 

dBd 
Gain: 

13.35 / 15.25 / 15.05 

dBd 

Height (AGL): 99 feet Height (AGL): 99 feet Height (AGL): 99 feet 

Frequency Bands 

850 MHz /     

1900 MHz (PCS) / 

2500 MHz (BRS) 

Frequency Bands 

850 MHz /     

1900 MHz (PCS) / 

2500 MHz (BRS) 

Frequency Bands 

850 MHz /     

1900 MHz (PCS) / 

2500 MHz (BRS) 

Channel Count 18 Channel Count 18 Channel Count 18 

Total TX 

Power(W): 
380 Watts 

Total TX 

Power(W): 
380 Watts 

Total TX 

Power(W): 
380 Watts 

ERP (W): 11,775.31 ERP (W): 11,775.31 ERP (W): 11,775.31 

Antenna A1 MPE% 5.31 % Antenna B1 MPE% 5.31 % Antenna C1 MPE% 5.31 % 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Max per sector 5.31 % 

T-Mobile 0.07 % 

AT&T 7.96 % 

Site Total MPE %: 13.34 % 

SPRINT Sector A Total: 5.31 % 

SPRINT Sector B Total: 5.31 % 

SPRINT Sector C Total: 5.31 % 

Site Total: 13.34 % 

SPRINT _ Frequency Band / 

Technology      

(All Sectors) 

# 

Channels 

Watts ERP 

(Per Channel) 

Height 

(feet) 

Total Power 

Density 

(W/cm2) 

Frequency 

(MHz) 

Allowable 

MPE 

(W/cm2) 

Calculated 

% MPE 

Sprint 850 MHz CDMA 1 432.54 99 1.80 850 MHz 567 0.32% 

Sprint 850 MHz LTE 2 432.54 99 3.60 850 MHz 567 0.64% 

Sprint 1900 MHz (PCS) CDMA 5 535.94 99 11.14 1900 MHz (PCS) 1000 1.11% 

Sprint 1900 MHz (PCS) LTE 2 1,339.86 99 11.14 1900 MHz (PCS) 1000 1.11% 

Sprint 2500 MHz (BRS) LTE 8 639.78 99 21.27 2500 MHz (BRS) 1000 2.13% 

Total: 5.31% 



EBI Consulting 
environmental | engineering | due diligence 

21 B Street  .  Burlington, MA   01803    .   Tel: (781) 273.2500    .      Fax:  (781) 273.3311 

Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 

general population exposure to RF Emissions.  

The anticipated maximum composite contributions from the SPRINT facility as well as the site composite 

emissions value with regards to compliance with FCC’s allowable limits for general population exposure 

to RF Emissions are shown here: 

SPRINT Sector Power Density Value (%) 

Sector A: 5.31 % 

Sector B: 5.31 % 

Sector C: 5.31 % 

SPRINT Maximum 

Total (per sector): 
5.31 % 

Site Total: 13.34 % 

Site Compliance Status: COMPLIANT 

The anticipated composite MPE value for this site assuming all carriers present is 13.34 % of the 

allowable FCC established general population limit sampled at the ground level. This is based upon 

values listed in the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 

carriers over a 5% contribution to the composite value will require measures to bring the site into 

compliance. For this facility, the composite values calculated were well within the allowable 100% 

threshold standard per the federal government.  
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Introduction 

The purpose of this report is to summarize the analysis results on the 100 ft Guyed Laminated Wood Pole to 
support the proposed antennas and transmission lines in addition to those currently installed.  Any existing 
modification listed under Sources of Information was assumed completed and was included in this analysis. 
 
The proposed modification by TES listed under Sources of Information was considered completed and was 
included in this analysis. 
 
 

Sources of Information 

Tower Drawings Laminated Wood Systems, Inc. (DWG No. SPSM-0079) original design drawings 
dated April 7, 2005 

Foundation Drawing Laminated Wood Systems, Inc. (DWG No. SPSM-0079) original design drawings 
dated April 7, 2005 

Geotechnical Report Dr. Clarence Welti, P.E., P.C. Geotechnical Engineering (Project Name Avon Landfill 
Sprint Site) geotechnical report dated March 25, 2005 

Existing Modification FDH, Project # 1309511400, Dated 6/28/2013 
FDH, Project # 146EW81400, Dated 10/23/2014 

Proposed Modification TES Job # 36667 
 
 

Analysis Criteria 
 

The rigorous analysis was performed in accordance with the requirements and stipulations of the 
ANSI/TIA/EIA 222-G.   In accordance with this standard, the structure was analyzed using tnxTower. The 
program considers the structure as an elastic 3-D model with second-order effects and temperature effects 
incorporated in the analysis.  The analysis was performed using multiple wind directions. 
 

Wind Speed Used in the Analysis: 
      

Ultimate Design Wind Speed Vult = 125.0 mph (3-Sec. Gust)/  
Nominal Design Wind Speed Vasd = 97.0 mph (3-Sec. Gust)  

Basic Wind Speed with Ice: 50 mph (3-Sec. Gust) with 1” radial ice concurrent 

Operational Wind Speed: 60 mph + 0” Radial ice 

Standard/Codes: ANSI/TIA/EIA 222-G / 2012 IBC / 2016 Connecticut State 
Building Code 

Exposure Category: C 

Structure Class: II 

Topographic Category: 1 

Crest Height: 0 ft 

Seismic Parameters: SS = 0.181, S1 = 0.064 
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Existing Antennas, Mounts and Transmission Lines 
 

The table below summarizes the antennas, mounts and transmission lines that were considered in the 
analysis as existing on the tower. 
 

 

 

 
Proposed Carrier’s Final Configuration of Antennas, Mounts and Transmission Lines 
 

Information pertaining to the proposed carrier’s final configuration of antennas and transmission lines 
was provided by SBA Communications Corp. The proposed antennas and lines are listed below. 
 

 

See the attached coax layout for the line placement considered in the analysis. 
 

 

 

 

 

 

 

 

Items 
Elevation 

(ft) 
Qty. Antenna Descriptions Mount Type & Qty. 

Transmission 
Lines 

Owner 

- 
99.0 

3 EMS RR65-18-00DPL2-R - Panel 
(3) Flush Mounts   (6) 1-5/8”   

Sprint 
Nextel - 3 EMS 36-2.5 EXT 

7 

90.0 

1 KMW AM-X-CD-16-65-00T-RET - Panel 

(3) Flush Mounts  
(1) 7/16” Fiber 

(2) 3/4” DC 
(6) 1 5/8”  

AT&T 

8 1 Andrew SBNH-1D6565C - Panel 

9 1 Powerwave P65-17-XLH-RR - Panel 

10 3 Andrew APTDC-BDFDM-DBW 

11 3 Powerwave LGP21401 - TMA 

12 6 Ericsson RRUS 11-700 – RRU 

13 3 CCI DTMABP7819VG12A- TMA 

14 
80.0 

3 RFS APXV16DWV-16DWVS-C - Panel 
(3) Flush Mounts (12) 7/8” T-Mobile 

15 6 RFS ATMAA1412D-1A20 - TMA 

Items 
Elevation 

(ft) 
Qty. Antenna Descriptions Mount Type & Qty. 

Transmission 
Lines 

Owner 

1 

99.0 

3 Andrew DHHTT65B-3XR - Panel 

(3) Flush Mounts  (4) 1-1/4”  Sprint 
Nextel 

2 4 RFS ACU-A20-N RET 

3 3 ALU 1900MHz RRH 

4 3 ALU 800 MHz RRH 

5 3 ALU TD-RRH8x20-25 

6 3 ALU 800 MHz Filter 
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Analysis Results 

The results of the structural analysis, performed for the wind and ice loading and antenna equipment as 
defined above, are summarized as the following: 

Pole shafts Guy Wires 

Max. Usage: 70.0% 93.9% 

Pass/Fail Pass Pass 

Foundations 

Base Reactions Anchors 

Moment (Kip-Ft) Shear (Kips) Axial (Kips) Uplift (Kips) Shear (Kips) 

Analysis Reactions 149 5.2 99.9 42.7 17.8 

The foundation has been investigated using the supplied documents and soils report and was found 
adequate. Therefore, no modification to the foundation will be required. 
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Operational Condition (Rigidity): 
 

Operational characteristics of the tower are found to be within the limits prescribed by ANSI/TIA/EIA 
222-G for the installed antennas. The maximum twist/sway at the elevation of the proposed 
equipment is 0.3007 degrees under the operational wind speed as specified in the Analysis Criteria. 
 
 

 
 
 

Conclusions 
 

Based on the analysis results, the structure and its foundation will be adequate to safely support the 
existing and proposed equipment and meet the minimum requirements per the design ANSI/TIA/EIA 
222-G standards under a basic wind speed of 97 mph no ice and 50 mph with 1” radial ice after the 
following proposed modification is successfully completed. 
 

- Proposed modification design drawing by TES Job # 36667 
 
 
Pre-Mod Installation Determination 
  
We have also checked this tower to determine if the proposed Sprint Nextel equipment loading can be installed 
prior to the completion of the required modifications. We ran a reduced wind loading case as required by TIA-322 
considering a construction period of no more than 6 months. 
 
The tower and foundations passed, so the Carrier can proceed and install their proposed loading prior to the mods 
completion. Please be aware that this approval is being provided and is based on the method outlined in TIA-322. 
This approval is not a blanket approval and there is still a risk that the tower will experience a wind event that 
cannot be predicted by TIA-322 or our Engineers. In the event of an unforeseen wind event, Tower Engineering 
Solutions will not be liable nor responsible for damage to the tower or the Carriers equipment. Additionally, the 
tower cannot go beyond the 6 month construction period without the modifications being completed. If the 
modifications cannot be completed within 6 months from the completed installation of the Carrier’s proposed 
equipment, TES must be notified immediately for further review. 
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Standard Conditions 
 
 
1. This analysis was performed based on the information supplied to (TES) Tower Engineering Solutions, 

LLC. Verification of the information provided was not included in the Scope of Work for TES. The 
accuracy of the analysis is dependent on the accuracy of the information provided. 
 

2. The analysis is based on the presumption that the tower members and components along with any 
existing reinforcement items have been correctly and properly designed, manufactured, installed 
and maintained. 
 

3. All the existing structural members were assumed to be in good condition with no physical damage 
or deterioration associated with corrosion. 
 

4. An initial tension of 10% of the break strength on all the existing guy wires was assumed in all the 
structural analyses of guyed towers unless different values were provided by the client. TES cannot 
take responsibility for the deviations in the analysis results because of differences in the initial 
tension forces of the existing guy wires.      

 
5. Secondary component or connection secondary components, welds and bolts are assumed to be 

able to carry their intended original design loads.  TES cannot take responsibility for verification of 
the adequacy on the connections, bolts and welds present in the structure. 
 

6. The analyses will be performed based on the codes as specified by the client or based on the best 
knowledge of the engineering staff of TES. In the absence of information to the contrary, all work will 
be performed in accordance with the latest relevant revision of ANSI/TIA-222. If wind speed or/and ice 
loads are different from the minimum values recommended by the EIA/TIA-222 standard or other 
codes, TES should be notified in writing and the applicable minimum values provided by the client. 

 
7. The configuration of the existing mounts, antennas, coax and other appurtenances were supplied by 

the customer for the current structural analysis. TES has not visited the tower site to verify the adequacy 
of the information provided. If there is any discrepancy found in the report regarding the existing 
conditions, TES should be notified immediately to evaluate the effect of the discrepancy on the analysis 
results.     

 
8. The client will assume responsibility for rework associated with the differences in initially provided 

information, including tower and foundation information, existing and/or proposed equipment and 
transmission lines.  

 
9. If a feasibility analysis was performed, final acceptance of changed conditions shall be based upon a 

rigorous structural analysis. 
 
 



  

 Tower Engineering Solutions 
 8445 Freeport Parkway, Suite 375 

 Irving, TX 75063 
 Phone: (972) 483-0607 

 FAX: (972) 975-9615 

Job: 
CT46143-A

 Project: 

 Client:  Sprint Nextel  Drawn by: JC  App'd: 

 Code:  TIA-222-G  Date: 10/02/17  Scale: NTS 
 Path: 

R:\CT46143-A-SBA\Miscellaneous\36667\tnxTower\CT46143-A-SBA_36667_Guyed Wood Pole (26.25).eri
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 Wood Grade  1 ksi  2 ksi

TOWER DESIGN NOTES
1.   Tower is located in Hartford County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 97 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 50 mph basic wind with 1.00 in ice. Ice is considered to increase

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

    Temperature At Time Of Tensioning 
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   Tower Pressures - No Ice     
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0.000 

171.388 

171.388 
171.388 

171.388 

171.388 100.00 

100.00 
100.00 

100.00 

55.836 

0.000 
55.836 

0.000 

0.000 

0.000 
0.000 

0.000 

 

 

   Tower Pressure - With Ice    
 

GH = 1.100 

 
Section 

Elevation 

 
ft 

z  

 

 
ft 

KZ 

 

qz 

 

 

psf 

tZ 

 

 
in 

AG 

 

 
ft2 

F 

a 

c 
e 

AF 

 

 
ft2 

AR 

 

 
ft2 

Aleg 

 

 
ft2 

Leg 

 % 

 

 

CAAA 

In 

Face 
ft2 

CAAA 

Out 

Face 
ft2 

L1 100.00-47.00 74.01 1.188 7 2.1682 135.090 A 

B 

C 
D 

0.000 

0.000 

0.000 
0.000 

225.195 

225.195 

225.195 
225.195 

225.195 100.00 

100.00 

100.00 
100.00 

66.893 

0.000 

147.441 
28.187 

0.000 

0.000 

0.000 
0.000 

L2 47.00-0.00 24.55 0.942 6 1.9417 118.022 A 

B 
C 

D 

0.000 

0.000 
0.000 

0.000 

196.743 

196.743 
196.743 

196.743 

196.743 100.00 

100.00 
100.00 

100.00 

92.610 

0.000 
147.365 

22.815 

0.000 

0.000 
0.000 

0.000 
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   Tower Pressure - Service    
 

GH = 1.100 

 
Section 

Elevation 

 

ft 

z  
 

 

ft 

KZ 

 

qz 

 

 

psf 

AG 

 

 

ft2 

F 
a 

c 

e 

AF 

 

 

ft2 

AR 

 

 

ft2 

Aleg 

 

 

ft2 

Leg 
 % 

 

 

CAAA 
In 

Face 

ft2 

CAAA 
Out 

Face 

ft2 

L1 

100.00-47.00 

74.01 1.188 9 115.938 A 

B 

C 
D 

0.000 

0.000 

0.000 
0.000 

193.268 

193.268 

193.268 
193.268 

193.268 100.00 

100.00 

100.00 
100.00 

39.204 

0.000 

51.084 
0.000 

0.000 

0.000 

0.000 
0.000 

L2 47.00-0.00 24.55 0.942 7 102.813 A 

B 
C 

D 

0.000 

0.000 
0.000 

0.000 

171.388 

171.388 
171.388 

171.388 

171.388 100.00 

100.00 
100.00 

100.00 

55.836 

0.000 
55.836 

0.000 

0.000 

0.000 
0.000 

0.000 

 

 

   Tower Forces - No Ice - Wind Normal To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

plf 

Ctrl. 

Face 

L1 
100.00-47.00 

875.11 7967.50 A 
B 

C 

D 

1 
1 

1 

1 

0.6 
1.2 

0.6 

1.2 

27 1 
1 

1 

1 

1 
1 

1 

1 

193.268 
193.268 

193.268 

193.268 

7952.09 150.04 D 

L2 47.00-0.00 1064.55 7065.52 A 

B 

C 
D 

1 

1 

1 
1 

0.6 

1.2 

0.6 
1.2 

21 1 

1 

1 
1 

1 

1 

1 
1 

171.388 

171.388 

171.388 
171.388 

5923.25 126.03 D 

Sum Weight: 1939.66 15033.01               13875.34     

 

 

 

 

   Tower Forces - No Ice - Wind 45 To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 

100.00-47.00 

875.11 7967.50 A 

B 

C 
D 

1 

1 

1 
1 

0.6 

0.6 

0.6 
0.6 

27 1 

1 

1 
1 

1 

1 

1 
1 

193.268 

193.268 

193.268 
193.268 

3452.81 65.15 D 

L2 47.00-0.00 1064.55 7065.52 A 

B 
C 

D 

1 

1 
1 

1 

0.6 

0.6 
0.6 

0.6 

21 1 

1 
1 

1 

1 

1 
1 

1 

171.388 

171.388 
171.388 

171.388 

2415.21 51.39 D 

Sum Weight: 1939.66 15033.01               5868.02     
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   Tower Forces - With Ice - Wind Normal To Face     
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

plf 

Ctrl. 

Face 

L1 

100.00-47.00 

5034.48 11957.33 A 

B 
C 

D 

1 

1 
1 

1 

1.2 

1.2 
1.2 

1.2 

7 1 

1 
1 

1 

1 

1 
1 

1 

225.195 

225.195 
225.195 

225.195 

2877.02 54.28 D 

L2 47.00-0.00 5383.90 10208.71 A 
B 

C 

D 

1 
1 

1 

1 

1.2 
1.2 

1.2 

1.2 

6 1 
1 

1 

1 

1 
1 

1 

1 

196.743 
196.743 

196.743 

196.743 

2119.63 45.10 D 

Sum Weight: 10418.38 22166.04               4996.66     

 

 

 

 

   Tower Forces - With Ice - Wind 45 To Face    
 

Section 
Elevation 

 

ft 

Add 
Weight 

 

lb 

Self 
Weight 

 

lb 

F 
a 

c 

e 

e CF 
 

qz 
 

psf 

DF 
 

DR 
 

AE 
 

 

ft2 

F 
 

 

lb 

w 
 

 

plf 

Ctrl. 
Face 

L1 
100.00-47.00 

5034.48 11957.33 A 
B 

C 

D 

1 
1 

1 

1 

1.2 
1.2 

1.2 

1.2 

7 1 
1 

1 

1 

1 
1 

1 

1 

225.195 
225.195 

225.195 

225.195 

2137.96 40.34 D 

L2 47.00-0.00 5383.90 10208.71 A 

B 

C 
D 

1 

1 

1 
1 

1.2 

1.2 

1.2 
1.2 

6 1 

1 

1 
1 

1 

1 

1 
1 

196.743 

196.743 

196.743 
196.743 

1473.33 31.35 D 

Sum Weight: 10418.38 22166.04               3611.29     

 

 

 

 

   Tower Forces - Service - Wind Normal To Face    
 

Section 

Elevation 

 
ft 

Add 

Weight 

 
lb 

Self 

Weight 

 
lb 

F 

a 

c 
e 

e CF 

 

qz 

 

psf 

DF 

 

DR 

 

AE 

 

 
ft2 

F 

 

 
lb 

w 

 

 
plf 

Ctrl. 

Face 

L1 

100.00-47.00 

875.11 7967.50 A 

B 

C 
D 

1 

1 

1 
1 

0.6 

1.2 

0.6 
1.2 

9 1 

1 

1 
1 

1 

1 

1 
1 

193.268 

193.268 

193.268 
193.268 

2722.30 51.36 D 

L2 47.00-0.00 1064.55 7065.52 A 
B 

C 

D 

1 
1 

1 

1 

0.6 
1.2 

0.6 

1.2 

7 1 
1 

1 

1 

1 
1 

1 

1 

171.388 
171.388 

171.388 

171.388 

2027.75 43.14 D 

Sum Weight: 1939.66 15033.01               4750.05     
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JC 

   Tower Forces - Service - Wind 45 To Face    
 

Section 

Elevation 
 

ft 

Add 

Weight 
 

lb 

Self 

Weight 
 

lb 

F 

a 
c 

e 

e CF 

 

qz 

 
psf 

DF 

 

DR 

 

AE 

 
 

ft2 

F 

 
 

lb 

w 

 
 

plf 

Ctrl. 

Face 

L1 

100.00-47.00 

875.11 7967.50 A 

B 
C 

D 

1 

1 
1 

1 

0.6 

0.6 
0.6 

0.6 

9 1 

1 
1 

1 

1 

1 
1 

1 

193.268 

193.268 
193.268 

193.268 

1182.03 22.30 D 

L2 47.00-0.00 1064.55 7065.52 A 
B 

C 

D 

1 
1 

1 

1 

0.6 
0.6 

0.6 

0.6 

7 1 
1 

1 

1 

1 
1 

1 

1 

171.388 
171.388 

171.388 

171.388 

826.82 17.59 D 

Sum Weight: 1939.66 15033.01               2008.84     

 

 

 

 

 Force Totals  (Does not include forces on guys)    
 

Load 
Case 

Vertical 
Forces 

 

lb 

Sum of 
Forces 

X 

lb 

Sum of 
Forces 

Z 

lb 

Sum of Torques 
 

 

kip-ft 

Leg Weight 15033.01    
Bracing Weight 0.00    

Total Member Self-Weight 15033.01    

Guy Weight 488.90    

Total Weight 19261.83    

Wind 0 deg - No Ice  0.00 -18049.01 -0.01 

Wind 45 deg - No Ice  7675.45 -7100.55 -1.66 
Wind 90 deg - No Ice  10854.73 0.00 -2.34 

Wind 135 deg - No Ice  7675.45 7100.55 -1.65 

Wind 180 deg - No Ice  0.00 18049.01 0.01 
Wind 225 deg - No Ice  -7675.45 7100.55 1.66 

Wind 270 deg - No Ice  -10854.73 0.00 2.34 
Wind 315 deg - No Ice  -7675.45 -7100.55 1.65 

Member Ice 7133.03    

Guy Ice 5630.45    
Total Weight Ice 43013.37    

Wind 0 deg - Ice  0.00 -6417.38 -0.00 

Wind 45 deg - Ice  3718.73 -3558.17 -0.59 
Wind 90 deg - Ice  5259.07 0.00 -0.83 

Wind 135 deg - Ice  3718.73 3558.17 -0.58 

Wind 180 deg - Ice  0.00 6417.38 0.00 
Wind 225 deg - Ice  -3718.73 3558.17 0.59 

Wind 270 deg - Ice  -5259.07 0.00 0.83 

Wind 315 deg - Ice  -3718.73 -3558.17 0.58 
Total Weight 19261.83    

Wind 0 deg - Service  0.00 -6178.85 -0.00 

Wind 45 deg - Service  2627.60 -2430.78 -0.57 
Wind 90 deg - Service  3715.98 0.00 -0.80 

Wind 135 deg - Service  2627.60 2430.78 -0.56 

Wind 180 deg - Service  0.00 6178.85 0.00 
Wind 225 deg - Service  -2627.60 2430.78 0.57 

Wind 270 deg - Service  -3715.98 0.00 0.80 

Wind 315 deg - Service  -2627.60 -2430.78 0.56 
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 Load Combinations    
 

Comb. 
No. 

Description 

1 Dead Only 

2 1.2 Dead+1.6 Wind 0 deg - No Ice+1.0 Guy 

3 1.2 Dead+1.6 Wind 45 deg - No Ice+1.0 Guy 
4 1.2 Dead+1.6 Wind 90 deg - No Ice+1.0 Guy 

5 1.2 Dead+1.6 Wind 135 deg - No Ice+1.0 Guy 

6 1.2 Dead+1.6 Wind 180 deg - No Ice+1.0 Guy 
7 1.2 Dead+1.6 Wind 225 deg - No Ice+1.0 Guy 

8 1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy 

9 1.2 Dead+1.6 Wind 315 deg - No Ice+1.0 Guy 
10 1.2 Dead+1.0 Ice+1.0 Temp+Guy 

11 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy 

12 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp+1.0 Guy 
13 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy 

14 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp+1.0 Guy 

15 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy 
16 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp+1.0 Guy 

17 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy 

18 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp+1.0 Guy 
19 Dead+Wind 0 deg - Service+Guy 

20 Dead+Wind 45 deg - Service+Guy 
21 Dead+Wind 90 deg - Service+Guy 

22 Dead+Wind 135 deg - Service+Guy 

23 Dead+Wind 180 deg - Service+Guy 
24 Dead+Wind 225 deg - Service+Guy 

25 Dead+Wind 270 deg - Service+Guy 

26 Dead+Wind 315 deg - Service+Guy 

 

 

  Maximum Member Forces   
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

L1 100 - 47 Pole Max Tension 10 0.10 -0.00 -0.00 
      Max. Compression 2 -90170.75 11.12 87.05 

      Max. Mx 8 -6680.82 157.34 1.72 

      Max. My 2 -6580.52 0.29 180.77 
      Max. Vy 8 -10706.15 157.34 1.72 

      Max. Vx 2 -12773.51 0.29 180.77 

      Max. Torque 4     3.75 
    Guy A Bottom Tension 5 12283.37     

      Top Tension 5 12321.77     

      Top Cable Vert 5 10976.58     
      Top Cable Norm 5 5598.27     

      Top Cable Tan 5 3.78     

      Bot Cable Vert 5 -10868.28     
      Bot Cable Norm 5 5723.77     

      Bot Cable Tan 5 3.78     

    Guy A Bottom Tension 6 8039.58     
      Top Tension 6 8060.89     

      Top Cable Vert 6 6584.33     

      Top Cable Norm 6 4650.22     
      Top Cable Tan 6 1.24     

      Bot Cable Vert 6 -6522.70     
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Bot Cable Norm 6 4699.36     
      Bot Cable Tan 6 72.53     

    Guy A Bottom Tension 5 15943.34     

      Top Tension 5 15993.32     
      Top Cable Vert 5 14241.75     

      Top Cable Norm 5 7277.27     

      Top Cable Tan 5 4.91     
      Bot Cable Vert 5 -14112.28     

      Bot Cable Norm 5 7418.45     

      Bot Cable Tan 5 4.91     

    Guy B Bottom Tension 7 12336.18     

      Top Tension 7 12374.57     

      Top Cable Vert 7 11023.24     
      Top Cable Norm 7 5623.00     

      Top Cable Tan 7 8.89     

      Bot Cable Vert 7 -10914.94     
      Bot Cable Norm 7 5748.50     

      Bot Cable Tan 7 8.89     

    Guy B Bottom Tension 6 8136.88     
      Top Tension 6 8158.19     

      Top Cable Vert 6 6663.27     

      Top Cable Norm 6 4707.12     
      Top Cable Tan 6 1.41     

      Bot Cable Vert 6 -6601.63     

      Bot Cable Norm 6 4756.25     
      Bot Cable Tan 6 72.36     

    Guy B Bottom Tension 7 16011.94     

      Top Tension 7 16061.91     
      Top Cable Vert 7 14302.37     

      Top Cable Norm 7 7309.38     

      Top Cable Tan 7 11.53     
      Bot Cable Vert 7 -14172.89     

      Bot Cable Norm 7 7450.57     

      Bot Cable Tan 7 11.53     
    Guy C Bottom Tension 9 15129.62     

      Top Tension 9 15162.27     

      Top Cable Vert 9 14230.07     
      Top Cable Norm 9 5234.45     

      Top Cable Tan 9 5.19     

      Bot Cable Vert 9 -14148.63     
      Bot Cable Norm 9 5359.24     

      Bot Cable Tan 9 5.19     

    Guy C Bottom Tension 2 11634.14     
      Top Tension 2 11651.26     

      Top Cable Vert 2 10261.75     

      Top Cable Norm 2 5517.87     
      Top Cable Tan 2 38.13     

      Bot Cable Vert 2 -10216.69     

      Bot Cable Norm 2 5564.42     
      Bot Cable Tan 2 97.85     

    Guy C Bottom Tension 9 19640.33     
      Top Tension 9 19682.95     

      Top Cable Vert 9 18468.84     

      Top Cable Norm 9 6805.91     
      Top Cable Tan 9 6.74     

      Bot Cable Vert 9 -18370.94     

      Bot Cable Norm 9 6946.30     
      Bot Cable Tan 9 6.74     

    Guy D Bottom Tension 3 12374.27     

      Top Tension 3 12412.67     
      Top Cable Vert 3 11056.95     



 

 

 

ttnnxxTToowweerr  
Job 

CT46143-A  

Page  

7 of 13 

Tower Engineering Solutions 

8445 Freeport Parkway, Suite 375 

Project 

 

Date 
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Sprint Nextel 
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Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

lb 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 

      Top Cable Norm 3 5640.76     
      Top Cable Tan 3 0.54     

      Bot Cable Vert 3 -10948.65     

      Bot Cable Norm 3 5766.26     
      Bot Cable Tan 3 0.54     

    Guy D Bottom Tension 2 8103.02     

      Top Tension 2 8124.20     
      Top Cable Vert 2 6635.55     

      Top Cable Norm 2 4687.42     

      Top Cable Tan 2 13.95     

      Bot Cable Vert 2 -6573.91     

      Bot Cable Norm 2 4736.55     

      Bot Cable Tan 2 87.72     
    Guy D Bottom Tension 3 16061.42     

      Top Tension 3 16111.39     

      Top Cable Vert 3 14346.15     
      Top Cable Norm 3 7332.46     

      Top Cable Tan 3 0.70     

      Bot Cable Vert 3 -14216.68     
      Bot Cable Norm 3 7473.64     

      Bot Cable Tan 3 0.70     

L2 47 - 0 Pole Max Tension 1 0.00 0.00 0.00 
      Max. Compression 2 -99868.03 17.70 147.80 

      Max. Mx 8 -72235.72 97.87 9.13 

      Max. My 2 -99868.03 17.70 147.80 
      Max. Vy 4 -2837.76 -88.50 0.85 

      Max. Vx 6 5268.07 0.91 -131.87 

      Max. Torque 4     3.75 
        

  

 

   Maximum Reactions    
 

Location Condition Gov. 

Load 
Comb. 

Vertical 

lb 

Horizontal, X 

lb 

Horizontal, Z 

lb 

Mast Max. Vert 2 99871.16 8.68 5055.43 

  Max. Hx 17 77142.90 743.02 30.08 

  Max. Hz 2 99871.16 8.68 5055.43 
  Max. Mx 2 147.80 8.68 5055.43 

  Max. Mz 4 36.67 -509.03 -8.23 

  Max. Torsion 4 3.75 -509.03 -8.23 
  Min. Vert 1 42651.08 28.25 8.85 

  Min. Hx 13 74082.19 -589.22 14.88 

  Min. Hz 6 88803.36 11.56 -5219.59 
  Min. Mx 6 -131.87 11.56 -5219.59 

  Min. Mz 8 -50.13 484.23 -1.81 

  Min. Torsion 8 -3.73 484.23 -1.81 
Guy D @ 40 ft 

Elev 0 ft 

Azimuth 225 deg 

Max. Vert 7 -1145.78 -318.08 319.25 

  Max. Hx 7 -1145.78 -318.08 319.25 

  Max. Hz 2 -31690.50 -12327.84 13007.22 

  Min. Vert 2 -31690.50 -12327.84 13007.22 
  Min. Hx 2 -31690.50 -12327.84 13007.22 

  Min. Hz 7 -1145.78 -318.08 319.25 

Guy C @ 25 ft 
Elev 10 ft 

Azimuth 135 deg 

Max. Vert 14 -762.07 219.39 219.57 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
lb 

Horizontal, X 
lb 

Horizontal, Z 
lb 

  Max. Hx 9 -41773.68 12275.91 12257.09 
  Max. Hz 2 -42699.62 12252.20 12952.56 

  Min. Vert 2 -42699.62 12252.20 12952.56 

  Min. Hx 5 -1227.04 219.05 219.63 
  Min. Hz 6 -1340.28 390.10 179.34 

Guy B @ 40 ft 

Elev 0 ft 
Azimuth 45 deg 

Max. Vert 3 -1144.14 318.15 -318.04 

  Max. Hx 6 -31681.29 12392.00 -12941.34 

  Max. Hz 2 -1366.29 564.37 -316.98 

  Min. Vert 6 -31681.29 12392.00 -12941.34 

  Min. Hx 3 -1144.14 318.15 -318.04 

  Min. Hz 6 -31681.29 12392.00 -12941.34 
Guy A @ 40 ft 

Elev 0 ft 

Azimuth -45 deg 

Max. Vert 18 -683.35 -384.15 -384.24 

  Max. Hx 9 -946.92 -238.86 -239.23 

  Max. Hz 2 -1140.89 -470.26 -230.96 

  Min. Vert 6 -31350.27 -12257.00 -12807.48 
  Min. Hx 6 -31350.27 -12257.00 -12807.48 

  Min. Hz 6 -31350.27 -12257.00 -12807.48 

      

 

 

 Tower Mast Reaction Summary    
 

Load 

Combination 

Vertical  

 

lb 

Shearx 

 

lb 

Shearz 

 

lb 

 Overturning 

Moment, Mx  
kip-ft 

 Overturning 

Moment, Mz 
kip-ft 

Torque 

 

kip-ft 

Dead Only 42651.08 -28.25 -8.85 -1.48 1.90 0.00 
1.2 Dead+1.6 Wind 0 deg - No 

Ice+1.0 Guy 

99871.16 -8.68 -5055.43 -147.80 17.70 -0.05 

1.2 Dead+1.6 Wind 45 deg - No 
Ice+1.0 Guy 

68875.15 379.98 -688.85 -34.09 -25.48 -2.67 

1.2 Dead+1.6 Wind 90 deg - No 

Ice+1.0 Guy 

73801.91 509.03 8.23 -0.67 -36.67 -3.75 

1.2 Dead+1.6 Wind 135 deg - 

No Ice+1.0 Guy 

68808.68 411.01 696.84 31.66 -28.08 -2.63 

1.2 Dead+1.6 Wind 180 deg - 
No Ice+1.0 Guy 

88803.36 -11.56 5219.59 131.87 0.91 0.04 

1.2 Dead+1.6 Wind 225 deg - 

No Ice+1.0 Guy 

69379.92 -446.74 669.05 28.57 31.98 2.69 

1.2 Dead+1.6 Wind 270 deg - 

No Ice+1.0 Guy 

81961.38 -484.23 1.81 -12.72 50.13 3.73 

1.2 Dead+1.6 Wind 315 deg - 
No Ice+1.0 Guy 

79288.90 -392.14 -632.98 -47.91 45.28 2.61 

1.2 Dead+1.0 Ice+1.0 

Temp+Guy 

70661.23 -81.22 -24.28 -5.77 6.96 -0.00 

1.2 Dead+1.0 Wind 0 deg+1.0 

Ice+1.0 Temp+1.0 Guy 

78153.80 -86.78 -1267.98 -39.05 10.55 -0.05 

1.2 Dead+1.0 Wind 45 deg+1.0 
Ice+1.0 Temp+1.0 Guy 

73423.65 391.92 -557.05 -18.32 -3.56 -0.66 

1.2 Dead+1.0 Wind 90 deg+1.0 

Ice+1.0 Temp+1.0 Guy 

74082.19 589.22 -14.88 -3.82 -13.42 -0.87 

1.2 Dead+1.0 Wind 135 

deg+1.0 Ice+1.0 Temp+1.0 Guy 

72632.97 394.49 497.61 8.72 -7.31 -0.58 

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

74505.04 -70.26 1235.95 26.10 4.80 0.04 

1.2 Dead+1.0 Wind 225 73534.54 -568.96 496.26 4.81 19.37 0.66 
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8445 Freeport Parkway, Suite 375 

Project 

 

Date 

15:25:14 10/02/17  

Irving, TX 75063 

Phone: (972) 483-0607 
FAX: (972) 975-9615 

Client 

Sprint Nextel 
Designed by 

JC 

Load 
Combination 

Vertical  
 

lb 

Shearx 
 

lb 

Shearz 
 

lb 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 

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

deg+1.0 Ice+1.0 Temp+1.0 Guy 

77142.90 -743.02 -30.08 -9.15 28.74 0.87 

1.2 Dead+1.0 Wind 315 
deg+1.0 Ice+1.0 Temp+1.0 Guy 

76885.66 -559.77 -548.20 -21.99 22.94 0.58 

Dead+Wind 0 deg - 

Service+Guy 

43508.37 -24.76 -1174.12 -23.65 2.99 -0.01 

Dead+Wind 45 deg - 

Service+Guy 

42817.56 91.53 -181.67 -5.21 -0.97 -0.57 

Dead+Wind 90 deg - 

Service+Guy 

42828.15 139.46 -10.56 -0.98 -2.79 -0.80 

Dead+Wind 135 deg - 

Service+Guy 

42806.11 89.93 160.53 2.93 -1.76 -0.56 

Dead+Wind 180 deg - 

Service+Guy 

42903.85 -27.19 1162.42 20.35 1.18 0.01 

Dead+Wind 225 deg - 
Service+Guy 

42840.26 -149.22 162.78 2.07 4.97 0.58 

Dead+Wind 270 deg - 

Service+Guy 

43063.68 -193.74 -5.04 -2.11 6.75 0.80 

Dead+Wind 315 deg - 

Service+Guy 

42971.78 -144.23 -175.76 -5.90 5.59 0.56 

  

 

 Solution Summary   
 

 
Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

lb 

PY 

lb 

PZ 

lb 

PX 

lb 

PY 

lb 

PZ 

lb 

1 0.00 -19261.82 0.00 -0.27 19261.86 -0.35 0.002% 

2 -27.24 -22973.87 -30467.56 27.15 22973.86 30467.28 0.001% 
3 13382.35 -23016.40 -12462.50 -13382.09 23016.40 12462.24 0.001% 

4 18956.71 -23058.93 27.24 -18956.44 23058.93 -27.26 0.001% 

5 13440.06 -23068.04 12520.20 -13439.85 23068.04 -12520.00 0.001% 
6 27.24 -23058.93 30467.56 -27.28 23058.92 -30467.04 0.001% 

7 -13382.35 -23016.40 12462.50 13382.09 23016.40 -12462.24 0.001% 

8 -18956.71 -22973.87 -27.24 18956.56 22973.87 27.18 0.001% 
9 -13440.06 -22964.76 -12520.20 13439.84 22964.75 12519.99 0.001% 

10 0.00 -46767.77 0.00 -1.41 46767.74 -1.49 0.004% 

11 -40.37 -46706.26 -8778.08 40.17 46706.25 8777.71 0.001% 
12 5355.68 -46767.77 -5195.12 -5355.60 46767.77 5194.96 0.000% 

13 7619.78 -46829.29 40.37 -7618.95 46829.26 -40.41 0.002% 

14 5441.17 -46842.01 5280.61 -5440.47 46841.98 -5279.96 0.002% 
15 40.37 -46829.28 8778.08 -40.36 46829.26 -8777.11 0.002% 

16 -5355.68 -46767.77 5195.12 5355.52 46767.77 -5195.06 0.000% 

17 -7619.78 -46706.26 -40.37 7619.44 46706.25 40.18 0.001% 
18 -5441.17 -46693.53 -5280.61 5441.08 46693.53 5280.53 0.000% 

19 -5.83 -19252.72 -6518.87 5.54 19252.71 6518.48 0.002% 

20 2863.30 -19261.82 -2666.49 -2863.21 19261.82 2666.34 0.001% 
21 4056.00 -19270.92 5.83 -4055.66 19270.91 -5.84 0.002% 

22 2875.65 -19272.87 2678.83 -2875.45 19272.86 -2678.66 0.001% 

23 5.83 -19270.92 6518.87 -5.90 19270.91 -6518.35 0.003% 
24 -2863.30 -19261.82 2666.49 2863.11 19261.82 -2666.45 0.001% 

25 -4056.00 -19252.72 -5.83 4055.12 19252.71 5.32 0.005% 

26 -2875.65 -19250.77 -2678.83 2875.09 19250.76 2678.30 0.004% 
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 Non-Linear Convergence Results   
 

Load 

Combination 

Converged? Number 

 of Cycles 

Displacement 

Tolerance 

Force 

Tolerance 

1 Yes 6 0.00000001 0.00001163 
2 Yes 10 0.00000001 0.00008079 

3 Yes 9 0.00000001 0.00010440 

4 Yes 9 0.00000001 0.00009800 
5 Yes 9 0.00000001 0.00007821 

6 Yes 9 0.00000001 0.00013772 

7 Yes 9 0.00000001 0.00010294 
8 Yes 10 0.00000001 0.00005916 

9 Yes 10 0.00000001 0.00008578 

10 Yes 7 0.00000001 0.00014813 
11 Yes 9 0.00000001 0.00009533 

12 Yes 9 0.00000001 0.00003220 

13 Yes 8 0.00000001 0.00009297 
14 Yes 8 0.00000001 0.00010216 

15 Yes 8 0.00000001 0.00011920 

16 Yes 9 0.00000001 0.00003191 
17 Yes 9 0.00000001 0.00008359 

18 Yes 10 0.00000001 0.00003436 

19 Yes 7 0.00000001 0.00006286 
20 Yes 6 0.00000001 0.00001175 

21 Yes 6 0.00000001 0.00001991 
22 Yes 6 0.00000001 0.00001470 

23 Yes 6 0.00000001 0.00002826 

24 Yes 6 0.00000001 0.00001230 
25 Yes 6 0.00000001 0.00005601 

26 Yes 6 0.00000001 0.00004215 

 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 100 - 47 3.002 19 0.3050 0.0070 

L2 47 - 0 0.598 19 0.1018 0.0035 
      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

99.00 DHHTT65B-3XR 19 2.948 0.3007 0.0069 127691 

90.00 AM-X-CD-16-65-00T-RET 19 2.465 0.2624 0.0063 63846 

80.00 APXV16DWV-16DWVS-C 19 1.947 0.2207 0.0057 31923 
76.15 Guy 19 1.756 0.2051 0.0055 26770 

76.15 Guy 19 1.756 0.2051 0.0055 26770 

54.95 Guy 19 0.850 0.1267 0.0041 14172 
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Sprint Nextel 
Designed by 

JC 

 Maximum Tower Deflections - Design Wind   
 

Section 

No. 

Elevation 

 
ft 

Horz. 

Deflection 
in 

Gov. 

Load 
Comb. 

Tilt 

 
° 

Twist 

 
° 

L1 100 - 47 20.931 2 1.8874 0.0341 

L2 47 - 0 4.673 2 0.8452 0.0166 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 

 

ft 

Appurtenance Gov. 

Load 

Comb. 

Deflection 

 

in 

Tilt 

 

° 

Twist 

 

° 

Radius of 

Curvature 

ft 

99.00 DHHTT65B-3XR 2 20.569 1.8673 0.0338 20477 
90.00 AM-X-CD-16-65-00T-RET 2 17.333 1.6865 0.0309 10238 

80.00 APXV16DWV-16DWVS-C 2 13.853 1.4865 0.0276 5118 

76.15 Guy 2 12.570 1.4099 0.0263 4292 
76.15 Guy 2 12.570 1.4099 0.0263 4292 

54.95 Guy 2 6.424 0.9959 0.0193 2271 

  

 
 

 Guy Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

Initial 
Tension 

lb 

Breaking 
Load 

lb 

Actual 
Tu 

lb 

Allowable 

Tn 

lb 

Required 
S.F. 

 

Actual 
S.F. 

 

L1 76.15 (A) (6) 1/2 EHS 2152.00 26900.04 12321.80 16140.00 1.000 
1.310  

  76.15 (B) (5) 1/2 EHS 2152.00 26900.04 12374.60 16140.00 1.000 
1.304  

  76.15 (C) (4) 1/2 EHS 2152.00 26900.04 15162.30 16140.00 1.000 
1.064  

  76.15 (D) (3) 1/2 EHS 2152.00 26900.04 12412.70 16140.00 1.000 
1.300  

  54.95 (A) (10) 7/16 EHS 1664.00 20800.02 8060.89 12480.00 1.000 
1.548  

  54.95 (B) (9) 7/16 EHS 1664.00 20800.02 8158.19 12480.00 1.000 
1.530  

  54.95 (C) (8) 7/16 EHS 1664.00 20800.02 11651.30 12480.00 1.000 
1.071  

  54.95 (D) (7) 7/16 EHS 1664.00 20800.02 8124.20 12480.00 1.000 
1.536  

  76.15 (A) (14) 9/16 EHS 2800.00 35000.04 15993.30 21000.00 1.000 
1.313  

  76.15 (B) (13) 9/16 EHS 2800.00 35000.04 16061.90 21000.00 1.000 
1.307  

  76.15 (C) (12) 9/16 EHS 2800.00 35000.04 19682.90 21000.00 1.000 
1.067  

  76.15 (D) (11) 9/16 EHS 2800.00 35000.04 16111.40 21000.00 1.000 
1.303  

                  

  

 
 

 Compression Checks   
 

 

 Pole Design Data    
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Section 

No. 

Elevation 

 

ft 

Size 

 

L 

 

ft 

Lu 

 

ft 

Kl/r 

 

A 

 

in2 

Pu 

 

lb 

Pn 

 

lb 

Ratio 

Pu 

Pn 

L1 100 - 47 (1) TP26.25x26.25x13.125 53.00 0.00 0.0 541.188

0 

-6580.52 584484.00 0.011  

L2 47 - 0 (2) TP26.25x26.25x13.125 47.00 0.00 0.0 541.188

0 

-99868.00 584484.00 0.171  

                    

 

 

 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 100 - 47 (1) TP26.25x26.25x13.125 180.77 271.32 0.666 0.00 271.32 0.000 

L2 47 - 0 (2) TP26.25x26.25x13.125 148.86 271.32 0.549 0.00 271.32 0.000 

                  

 

 

 Pole Shear Design Data    
 

Section 

No. 

Elevation 

 

ft 

Size 

 

Actual 

Vu 

lb 

Vn 

 

lb 

Ratio 

Vu 

Vn 

Actual 

Tu 

kip-ft 

Tn 

 

kip-ft 

Ratio 

Tu 

Tn 

L1 100 - 47 (1) TP26.25x26.25x13.125 12773.50 292242.00 0.044 0.01 319.64 0.000 

L2 47 - 0 (2) TP26.25x26.25x13.125 5116.82 292242.00 0.018 0.05 319.64 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 100 - 47 (1) 0.011 0.666 0.000 0.044 0.000 0.679  

 

1.000 
4.8.2  

L2 47 - 0 (2) 0.171 0.549 0.000 0.018 0.000 0.720  

 

1.000 
4.8.2  

                    

 

 

 
 

 Section Capacity Table 
 

Section 

No. 

Elevation 

ft 

Component 

Type 

Size Critical 

Element 

P 

lb 

øPallow 

lb 

% 

Capacity 

Pass 

Fail 

L1 100 - 47 Pole TP26.25x26.25x13.125 1 -6580.52 584484.00 67.9 Pass  

    Guy A@76.15 1/2 6 12321.80 16140.00 76.3 Pass  
    Guy A@54.95 7/16 10 8060.89 12480.00 64.6 Pass  



 

 

 

ttnnxxTToowweerr  
Job 

CT46143-A  

Page  

13 of 13 

Tower Engineering Solutions 

8445 Freeport Parkway, Suite 375 

Project 

 

Date 

15:25:14 10/02/17  

Irving, TX 75063 

Phone: (972) 483-0607 
FAX: (972) 975-9615 

Client 

Sprint Nextel 
Designed by 

JC 

Section 

No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

øPallow 

lb 
% 

Capacity 
Pass 
Fail 

    Guy A@76.15 9/16 14 15993.30 21000.00 76.2 Pass  

    Guy B@76.15 1/2 5 12374.60 16140.00 76.7 Pass  

    Guy B@54.95 7/16 9 8158.19 12480.00 65.4 Pass  
    Guy B@76.15 9/16 13 16061.90 21000.00 76.5 Pass  

    Guy C@76.15 1/2 4 15162.30 16140.00 93.9 Pass  

    Guy C@54.95 7/16 8 11651.30 12480.00 93.4 Pass  
    Guy C@76.15 9/16 12 19682.90 21000.00 93.7 Pass  

    Guy D@76.15 1/2 3 12412.70 16140.00 76.9 Pass  

    Guy D@54.95 7/16 7 8124.20 12480.00 65.1 Pass  
    Guy D@76.15 9/16 11 16111.40 21000.00 76.7 Pass  

L2 47 - 0 Pole TP26.25x26.25x13.125 2 -99868.00 584484.00 72.0 Pass  

              Summary   
            Pole (L2) 72.0 Pass  

            Guy A (L1) 76.3 Pass  

            Guy B (L1) 76.7 Pass  
            Guy C (L1) 93.9 Pass  

            Guy D (L1) 76.9 Pass  

      RATING = 93.9 Pass  

 

 
 

 

                                                           
 Program Version 7.0.8.5 - 9/29/2017 File:R:/CT46143-A-SBA/Miscellaneous/36667/tnxTower/CT46143-A-SBA_36667_Guyed Wood Pole (26.25).eri 
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T-Mobile at 80’: 
(12) 7/8” 

AT&T at 90’: 
(6) 1 5/8” 
(1) 7/16" Fiber 
(2) 3/4” DC 

Sprint at 99’: 
(4) 1 1/4” 

1

1

1

1

1



Customer Name:

Site Name:

Site Number:

Engr. Number:

Foundation Info Obtained from: Acceptable overstress ( 5.0%

0.00 ft.

Axial Load (Kips): 99.9 Shear Force (Kips): 5.2

Uplift Force (Kips): 0.0 Moment (Kips‐ft): 149.0 99.0 ft. ( ) # rebar

Foundation Geometries: ####

Mods required ‐Yes/No ?: No ft.

5.0 Depth of Base B. G. S. : 17.5 ft. 17.5 ft.

Pier Height A. G. (ft.): 0.00

5.0 ft.

Concrete Strength (psi): 2000 Steel Elastic Modulus: 29000 ksi

Vertical bar yield (ksi) 60 Tie steel yield strength: 60 ksi ( ) # rebar 5 ft. ɸ Pier

Vertical Rebar Size #: Tie / Stirrup Size #: ####

Qty. of Vertical Rebars: Tie Spacing: in.

Concrete Cover (in.): 3 Concrete unit weight: 150.0 pcf

Soil Design Parameters:

Water Table B.G.S. (ft): 99.0 Unit weight of water: 62.4 psf

Ratio of Uplift/Axial Skin Friction: 1.0 Pullout failure Angle: 30  (°)

Skin Frictions are to be obtained from:  Soil Report

soil  Cohesion

Top Bottom (pcf) (°) (psf)

0.0 3.0 135 0 0 Sand

3.0 20.0 135 34 0 Sand

20.0 25.0 135 34 0 Sand

0.0

0.0

0.0

0.0

0.0

0.0
0.0

1.1

Foundation Analysis and Design:

Uplift Strength Reduction Factor: 0.75 Soil Bearing Strength Reduction Factor: 0.75

3259 Dry Soil Weight from Conical Failure: 440 Kips

0 Buoyant Soil Weight from Conical Failure  (K 0 Kips

       Total Dry Concrete Volume (cu. Ft.): 344 Total Dry Concrete Weight: 51.5 Kips

0.0 Total Buoyant Concrete Weight: 0.00 Kips

51.5  Total Effective Soil Weight: 440.0 Kips

       Total Effective Vertical Load on Base (Kips): 105.1

0

0

EIA/TIA Standard: EIA-222-G

Structure Height (Ft.): 100

CT46143-A-SBA J. Chen

Engineer Login ID: TES

10/2/2017
Pier Foundation Design For Monopole

Date

Engineer Name:

Structure Type:

0

Sprint Nextel

36667

Analysis or Design?

Material Properties and Reabr Info:

0 0

Drawings/Calculations

       Total Buoyant Concrete Volume (cu. Ft.):

       Total Effective Concrete Weight (Kips):

Analysis

       Total Buoyant Soil Volume from Conical Failure  (cu. Ft.):

Base Reactions (Factored):

Monopole

Diameter of Pier (ft.):

Depth of Layers (ft)

       Total Dry Soil Volume from Conical Failure (cu. Ft.):

0

Soil weight Increase Factor for bouyant soils (1.0 to 1.15):

Soil 

Types

Ultimate 

Bearing (psf)

5 ft.

Monopole Pier Foundation

Ultimate Skin 

Friction (psf)



TES Engr. Number: Page 2/2 Date:

Usage

Allowable Foundation Overturning Resistance (kips‐ft.): 2235.3 > Design Factored Momont (kips‐ft):  211 0.09 OK!

Factor of Safety of Passive Soil Resistance against Moment: 10.58 OK!

10/2/2017

Check Soil Capacities:

36667



Customer Name:

Site Name:

Site Number:

Engr. Number:

Foundation Info Obtained from: Acceptable overstress ( 5.0%

9.00 ft.

Axial Load (Kips): 0.0 Shear Force (Kips): 17.8

Uplift Force (Kips): 42.7 Moment (Kips-ft): 0.0 99.0 ft. ( 6) #9 rebar

Foundation Geometries: ( 18) #4 ties q  /  

4.0 Depth of Base B. G. S. : 11.0 ft. 11.0 ft.

Pier Height A. G. (ft.): 9.00

4.0 ft.

Concrete Strength (psi): 3000 Steel Elastic Modulus: 29000 ksi

Vertical bar yield (ksi) 60 Tie steel yield strength: 40 ksi ( 6) #9 rebar 4 ft. ɸ Pier

Vertical Rebar Size #: 9 Tie / Stirrup Size #: 4 ( 12) #4 ties

Qty. of Vertical Rebars: 6 Tie Spacing: 12.0 in.

Concrete Cover (in.): 3 Concrete unit weight: 150.0 pcf

Soil Design Parameters:

Water Table B.G.S. (ft): 99.0 Unit weight of water: 62.4 psf

Ratio of Uplift/Axial Skin Friction: 1.0 Pullout failure Angle: 30  (°)
Skin Frictions are to be obtained from: Calculations Please Enter Ultimate End Bearing Pressure (psf): 5000

Kc = 1.15 For Sand Kt = 0.7 For Sand and Silt

Kc = 1.0 Silt/Clay Kt = 0.85 For Clay

γsoil φ Cohesion Ultimate Uplift Ultimate Axial

Top Bottom (pcf) (°) (psf)
Skin Friction 

(psf) Skin Friction (psf)
0.0 3.0 100 0 0 Sand 1.15 0.70

3.0 15.0 100 34 0 Sand 331.9 545.2 1.15 0.70

15.0 20.0 100 34 0 Sand 442.5 727.0 1.15 0.70

0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.1

Foundation Analysis and Design:
Uplift Strength Reduction Factor: 0.75 Soil Bearing Strength Reduction Factor: 0.75

790.4 Dry Soil Weight from Conical Failure: 79.0 Kips
0.0 Buoyant Soil Weight from Conical Failure  (Ki 0.0 Kips

       Total Dry Concrete Volume (cu. Ft.): 251.3 Total Dry Concrete Weight: 37.7 Kips
0.0 Total Buoyant Concrete Weight: 0.0 Kips

37.7  Total Effective Soil Weight: 79.0 Kips
       Total Effective Vertical Load on Base (Kips): 23.9

EIA/TIA Standard: EIA-222-G

Structure Height (Ft.): 100

CT46143-A-SBA J. Chen

Engineer Login ID: TES

10/2/2017
Pier Foundation For Guy Anchors

Date

Engineer Name:

Structure Type:

Sprint Nextel

36667

Analysis or Design?

Material Properties and Reabr Info:

Drawings/Calculations

       Total Buoyant Concrete Volume (cu. Ft.):
       Total Effective Concrete Weight (Kips):

Analysis

       Total Buoyant Soil Volume from Conical Failure  (cu. Ft.):

Base Reactions (Factored):

Guy Anchor

Diameter of Pier (ft.):

Depth of Layers (ft)

       Total Dry Soil Volume from Conical Failure (cu. Ft.):

Soil weight Increase Factor for bouyant soils (1.0 to 1.15):

 Friction δ 

Between Pier & 
Soil =

0.95

Kc Kt
Soil 

Types

4 ft.

Guy Anchor

α



TES Engr. Number: Page 2/2 Date:

Usage

Calculated Foundation Allowable Axail Capacity (Kips): 58.8 > Design Factored Axial Load (Kips): 23.9 0.41 OK!
Calculated Foundation Uplift Capacity (Kips): 58.95 > Design Factored Uplift Load (Kips): 43 0.72 OK!
Allowable Overturning Moment Resistance (Kips-ft.): 318.1 > Design Factored Momont (kips-ft): 285 0.90 OK!
Check the capacities of Reinforceing Concrete:
Strength reduction factor (Flexure and axial tension): 0.90 Strength reduction factor (Shear): 0.75
Strength reduction factor (Axial compresion): 0.65 Wind Load Factor on Concrete Design: 1.00

Reinforcing Concrete Pier: Usage

Vertical Steel Rebar Area (sq. in./each): 1.00 Tie / Stirrup Area (sq. in./each): 0.20
Calculated Moment Capacity (Mn,Kips-Ft): 483 > Design Factored Moment (Mu, K-Ft): 232.3 0.48 OK!
Calculated Shear Capacity (Kips): 131.1 > Design Factored Shear (Kips): 17.8 0.14 OK!
Calculated Tension Capacity (Tn, Kips): 324.0 > Design Factored Tension (Tu Kips): 42.7 0.13 OK!
Calculated Compression Capacity (Pn, Kips): 2392 > Design Factored Axial Load (Pu Kips): 0.0 0.00 OK!
Moment & Axial Strength Combination(Tu/Tn+Mu/Mn): 0.48 OK! Max. Allowable Tie/Stirrup Spacing: 12.00 in.
Pier Reinforcement Ratio: 0.003

Hide Notes:

10/2/2017
Check Soil Capacities:

Reinforcement Ratio is too small

36667
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Sprint

SITE NAME:

SITE ADDRESS:

SITE TYPE: 100'  WOOD POLE

PROJECT: DO MACRO  EQUIPMENT DEPLOYMENT

SITE CASCADE:

THE FOLLOWING PARTIES HEREBY APPROVE AND ACCEPT THESE DOCUMENTS AND

AUTHORIZE THE CONTRACTOR TO PROCEED WITH THE CONSTRUCTION DESCRIBED

HEREIN.  ALL DOCUMENTS ARE SUBJECT TO REVIEW BY THE LOCAL BUILDING

DEPARTMENT AND MAY IMPOSE CHANGES OR MODIFICATIONS.

SPRINT: DATE:

CONSTRUCTION

MANAGER: DATE:

LEASING/

SITE ACQUISITION: DATE:

RF ENGINEER: DATE:

LANDLORD/

TOWER OWNER: DATE:

MARKET:

SBA SITE ID:

BURLINGTON-AVON LANDFILL

CT33XC589-C

CT46143-A / BURLINGTON-AVON LANDFILL

277 HUCKLEBERRY ROAD
AVON, CT 06013

NORTHERN CONNECTICUT

Know what's

R

SPECIAL CONSTRUCTION SCHEDULE NOTE (SBA
DESIGN-BUILD TOWER MODS REQUIRED):
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COMPOUND  PLAN

RAN EQUIPMENT PHOTO DETAIL



’

ELEVATION

EXISTING ANTENNA PLAN

PROPOSED ANTENNA PLAN

EXISTING PARTIAL ELEVATION PHOTO DETAIL

SPECIAL CONSTRUCTION SCHEDULE NOTE (SBA
DESIGN-BUILD TOWER MODS REQUIRED):
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RF DATA SHEET

SBA 98.5'

**A&E: (3) NV HYBRID TRUNK, ALL SECTORS

A; B; C: 150'

**A&E: (1) NV HYBRID JUMPER, EACH

SECTOR A; 5', B; 5', C; 5'

**A&E: (6) NV COAX JUMPERS, EACH SECTOR

A; 15', B; 15', C; 15'

A

**A&E: (1) AISG CABLE, EACH SECTOR

A;  8', B; 8', C; 8'

A

SPECIAL WORK NOTE:

JUMPERS (COAX/AISG) FROM 2.5 RRH TO 2.5 ANTENNA CANNOT EXCEED 15'.

NOTIFY SPRINT CONSTRUCTION MANAGER OF ANY DISCREPANCY

A

(40A PER SPRINT

UPDATE) FOR

INCREMENTAL

POWER DRAW

**A&E: (1) 2.5 HYBRID TRUNK, 150'

**A&E: (1) 2.5 HYBRID JUMPER, EACH SECTOR

A; 10', B; 10', C; 10'

**A&E: (4) 2.5 COAX JUMPERS, EACH SECTOR

A; 8', B; 8', C; 8'

A

**COMMSCOPE  DHHTT65B-3XR

**ANTENNA DIMENSIONS (72.0 x 12.0 x 7.1)

**ANTENNA WEIGHT (45 LBS)

(MMBTS 9927)

(31.5W x 38.1D x 63.5H)

(634 LBS)
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RFS 2.5 ALU SCENARIO 1
RAN WIRING DIAGRAM: ALU EQUIPMENT

CABLE COLOR CODING DIAGRAM HYBRIFLEX CABLE DETAILTRI-BAND ANTENNA RAN WIRING DIAGRAM



’

TRI-BAND ANTENNA SPECIFICATIONS

2.5 RRH'S2.5 HYBRID CABLE X-SECTION AND DATA



’

800MHz RRH 1900MHz RRH

BBU CABINET DETAIL MMBTS CABINET DETAIL



’

SECTION A-A

TRI-BAND ANTENNA AND RRH PHOTO DETAIL

AND EQUIPMENT SCHEMATIC

ANTENNA AND RRH MOUNTING DETAIL

EXISTING MOUNT MODIFICATION



’

EXISTING PPC BREAKER PANEL

TYPICAL POWER AND GROUNDING ONE LINE DIAGRAM

GPS SPLITTER DETAIL



’

INSTALLATION OF GROUNDING

CONDUCTOR TO GROUNDING BAR
TWO HOLE LUG

2.5 RAN EQUIPMENT GROUNDING SCHEMATIC
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