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November 29, 2017 

SPRINT  

Attn: RF Engineering Manager 

1 International Boulevard, Suite 800 

Mahwah, NJ  07495 

 

Emissions Analysis for Site:  CT72XC031 – Roxbury-Lower County Road 

 

EBI Consulting was directed to analyze the proposed SPRINT facility located at Lower County Road, 

Roxbury, 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 public 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 public 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. 

Public 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.  
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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 Lower County 

Road, Roxbury, 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 KMW ETCR-654L12H6 for transmission in the 

850 MHz, 1900 MHz (PCS) and 2500 MHz (BRS) 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 177.5 feet above 

ground level (AGL) for Sector A, 177.5 feet above ground level (AGL) for Sector B and 

177.5 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 public 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: 
KMW  

ETCR-654L12H6 
Make / Model: 

KMW  

ETCR-654L12H6 
Make / Model: 

KMW  

ETCR-654L12H6 

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): 177.5 feet Height (AGL): 177.5 feet Height (AGL): 177.5 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% 1.56 % Antenna B1 MPE% 1.56 % Antenna C1 MPE% 1.56 % 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Max per sector 1.56 % 

Town 0.13 % 

Alltel 0.41 % 

AT&T 2.24 % 

Verizon Wireless 1.48 % 

Site Total MPE %: 5.82 % 

SPRINT Sector A Total: 1.56 % 

SPRINT Sector B Total: 1.56 % 

SPRINT Sector C Total: 1.56 % 

Site Total: 5.82 % 

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 1 432.54 177.5 0.53 850 MHz 567 0.09% 

Sprint 850 MHz LTE 2 432.54 177.5 1.06 850 MHz 567 0.19% 

Sprint 1900 MHz (PCS) CDMA 5 535.94 177.5 3.28 1900 MHz (PCS) 1000 0.33% 

Sprint 1900 MHz (PCS) LTE 2 1,339.86 177.5 3.28 1900 MHz (PCS) 1000 0.33% 

Sprint 2500 MHz (BRS) LTE

*NOTE: Totals may vary by 0.01% due to summing of remainders 

8 639.78 177.5 6.26 2500 MHz (BRS) 1000 0.63% 

Total*: 1.56% 



                  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 public 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 public exposure to 

RF Emissions are shown here: 

SPRINT Sector Power Density Value (%) 

Sector A: 1.56 % 

Sector B: 1.56 % 

Sector C: 1.56 % 

SPRINT Maximum 

Total (per sector): 
1.56 % 

  

Site Total: 5.82 % 

  

Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 5.82 % of the allowable 

FCC established general public 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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Tower Structural Analysis Report for 

SBA Network Services, Inc. 
 
 
 
 
 

Existing 180’ Self Supported Tower 
 

SBA Site Name: Roxbury‐lower County Rd 
SBA Site ID: CT46125‐A‐03 
Application #: 71183, v1 

Carrier Name: Sprint Nextel  
Carrier Site ID:  CT72XC031/Roxbury‐Lower County Rd. 

 
Site Location:  

Lower County Road 
Roxbury, CT 06783 

 
Latitude: 41.559528°  

Longitude: ‐73.292306°  
 

ACGI Job # 17‐6610 
 

ANALYSIS RESULTS 
Tower Components  77.2%  Pass 

Tower Base Foundation   98.5%  Pass 

Net change in tower stress  +12.1% 
Changed From Previous SA by FDH 
Engineering, Inc. Project #: 12‐09661E S1, 
dated 10/2/2012 

 
 

Prepared By:  
Dipika Dhungana, EIT 
 
                      

 
 

 
 
 
 
 

10/26/2017 
Approved By: 
Joji M. George, P.E. 
CT PE # 24444 
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1.  ANALYSIS SUMMARY 

The existing 182’ Self Supported Tower located in Roxbury, CT was analyzed by Allpro Consulting 
Group, Inc (ACGI) for the existing loads and the proposed Sprint Nextel antennas and coaxes as 
authorized by SBA Communication Corp.  Based on the results of the analysis, the existing tower 
with mentioned  proposed  and  existing  loading  is  found  to  be  in  compliance with  TIA‐222‐G 
Addendum 2, Structural Standards for Steel Antenna Towers and Antenna Supporting Structures 
and 2012 International Building Code (IBC 2012). 
 
2.  SCOPE & SOURCE OF INFORMATION 

 
The purpose of this structural analysis is to determine whether the existing structure is capable 
of supporting additional proposed loads.   
 

SOURCE OF INFORMATION 

Tower Data:  FDH Engineering, Inc. 
 
 
Vertical Solutions, Inc. 
 
 
URS Corporation. 

Structural Analysis for SBA Network Services, 
Inc., Project #: 12‐09661E S1, dated 10/02/2012 
 
Rigorous Structural Analysis, Project #: 111673, 
Revision 1, dated 02/16/2012 
 
Detailed Structural Analysis, Evaluation, and 
Foundation reinforcement Design for 180’ 
Existing SST for proposed antenna addition, 
dated 12/03/2003 

Foundation Data:  Fred A. Nudd 
Corporation. 
 
 
URS Corporation. 

Original Foundation design by Fred A. Nudd 
Corporation, Drawing #: 99‐7018‐2R, dated 
10/12/1999 
 
Detailed Structural Analysis, Evaluation, and 
Foundation reinforcement Design for 180’ 
Existing SST for proposed antenna addition, 
dated 12/03/2003 

Geotechnical 
Report: 

Tectonic Engineering 
Consultants P.C 

Geotehnical Evaluation of Proposed 180’ SST 
and Equipment Building, Reference#: 
1170.C056, dated 07/04/1999 

Loading Data:  SBA Communication 
Corp.  

Existing Loading as per site summary from 
sbasite.com, dated 6/14/2017 
 
Proposed final loading for Sprint Nextel as per 
sbasite.com, Application ID# 71183, v1  

Authorization:  SBA Communication 
Corp. 
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3.  ANALYSIS METHODS & DATA 

The analysis was performed in accordance with Telecommunication Industry Association 
specification TIA‐222‐G‐Addendum 2.  The tower was modeled using TNX Tower, a 3‐D finite 
element program. TNX Tower is a general‐purpose modeling, analysis, and design program 
created specifically for communication towers using the EIA‐222‐C, EIA‐222‐D, TIA/EIA‐222‐F or 
TIA‐222‐G standards.  The 3‐D model included the tower, with existing appurtenances and all 
proposed loads.  

SITE DATA 

SBA Site Name:  Roxbury‐lower County Rd 

SBA Site Number:  CT46125‐A‐03 

Carrier Site ID:  CT72XC031/ Roxbury‐Lower County Rd. 

City, State:  Roxbury, CT 

County:  Litchfield  

Code Wind Load Requirement:   TIA‐222‐G & 2012 International Building Code (IBC 2012) 
(117 mph Ultimate wind speed equivalent to 91 mph 
nominal wind speed) 

Wind Load Used:  TIA‐222‐G Code: 
•  Nominal wind speed of 91 mph 
   (3 second gust wind speed) 
• Structure Class II. 
• Exposure Category C. 
• Topographic Category 1. 
• Crest Height 0.00 ft. 
•  A wind speed of 40 mph is used in 
   combination with ice. 
• Nominal ice thickness of 1 in.   

Seismic Check   Ss = 0.196g < 1.0g, thus seismic loading can be ignored 
as per 2.7.3 of the TIA‐222‐G code. 

 

TOWER DATA 

Tower Type:  Self‐Supported Tower 

Height:  180’   

Cross Section:  4 sided 

Steel Strength:  Legs – 54 ksi , Braces – 36 ksi   

Type of Foundation:   Drilled Shafts with rock anchors 

 

TOWER HISTORY 

Tower Manufacturer / Model:  Fred A. Nudd Corporation 

Date of Original Design:  10/12/1999 

Previous Modifications:  Detailled Structural Analysis, Evaluation, and Foundation 
Reinforcement Design for 180’ Existing SST by URS 
Corporation, Revision 2, dated 12/03/2003. 

Original Design Code Requirements:  ANSI/EIA/TIA 222‐F with ½’’ radial Ice 
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4.  CONCLUSIONS 

 

RESULT SUMMARY  

MEMBER  % Capacity  Result 

Legs  71.3%  Pass 

Diagonals  77.2%  Pass 

 Top Girt  0.6%  Pass 

Bolt Checks  77.2%  Pass 

  Download capacity:                        11.5%   
Uplift capacity for pier:                  66.0%   
Required Pier Length:                     98.5% 
Anchor bolt check:                           90.1% 

Pass 
Pass 
Pass 
Pass 

OVERALL TOWER RATING = 98.5%, Pass 

 
As per the results of the analysis, the existing tower is in code compliance for the proposed and 
existing antenna loads.   
 
Maximum tower member stress is less than allowable, making it in code compliance under the 
TIA‐222‐G code and 2012 International Building Code (IBC 2012) requirements. 
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5.  DISCLAIMER 

 
Installation procedures and related loading are not within the scope of this analysis.  A 
contractor experienced in similar work should perform all installation work.  The engineering 
services provided by Allpro Consulting Group, Inc. (ACGI) are limited to the computer analysis 
and calculations of the structure with the proposed and existing loads.  This analysis is 
considered void if the loading mentioned in this report is changed or is different as installed.  It 
is assumed that the existing structure is properly maintained and is in good condition free of any 
defects. Scope of this analysis does not include existing connections, except as noted in this 
report.  
 
ACGI does not make any warranties, expressed or implied in connection with this engineering 
analysis report and disclaims any liability arising from deficiencies or any existing conditions of 
the original structure.  ACGI will not be responsible for consequential or incidental damages 
sustained by any parties as a result of any data or conclusions included in this Report.  The 
maximum liability of ACGI pursuant to this report shall be limited to the consulting fee received 
for the preparation of the report.  
 
 
 
 
6.  ASSUMPTIONS 

 
This analysis was completed based on the following assumptions: 

 Tower has been properly maintained 

 Tower erection was in accordance to manufacturer drawings 

 Leg flanges have been properly designed by manufacturer to not be a limiting reaction 

 Welds have been properly designed and installed by manufacturer to not be a limiting 

reaction 

 Foundation was constructed in accordance to manufacturer drawings 

 Foundation does not have structural damage 

 Bolts have been properly tightened according to manufacturer specifications 

 Appurtenance, mount and transmission line sizes and weights are best estimates using 
the tnxTower database and manufacturer information 
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7.  APPURTENANCE LISTING 

 

EXISTING LOAD DESCRIPTION 

ELEV 
(ft.) 

Qt
y. 

Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in)  TENANT 

179.25’±  1  10’ Dipole 
(1) Pipe Mount 
 

(1) 1/2” 

Town Of 
Roxbury 

178.5’±  1  5’ Omni 
(1) Pipe Mount 
 

(1) 7/8” 

141.5’± 
1  18’ Dipole  (2) Pipe Mounts 

 
(2) 1/2” 

1  10’ Dipole 

18’±  1  Yagi  Leg Mounted  (1) 1/2” 

177’± 

3  RFS APXVSPP18‐C‐A20 Antennas 

(3) Sector Frames 
(3) 1‐1/4” 
 
 

Sprint 
Nextel 

3  1900 4x45 65 MHz Radios 

3  900 2x50W Radios 

163’± 

3  BXA‐70063‐6CF‐2 Antennas 

(3) Sector Frames  (24) 1‐5/8”  Verizon 
6  LPA‐80080‐6CF Antennas 

3  BXA‐171085‐8CF‐2 Antennas 

6  FD9R6004/2C‐3L Diplexers 

130’± 

2  KMW AM‐C‐CD‐16‐65‐00T‐RET Antennas 

(3) Sector Frames 

(15) 1‐5/8” 
(2) 3/4” DC 
Power 
(1) 7/16” 

AT&T 

3  CSS DU04‐8670 Antennas 

1  Powerwave P65‐17‐XLH‐RR Antennas 

6  Powerwave 7770 Antennas 

6  Powerwave TT19‐08BP111‐001 TMAs 

6  Powerwave LGP21903 Diplexers 

6  Ericsson RRUS 11 Radios 

3  Raycap DC6‐48‐60‐8‐8F DF Surge 

6  Powerwave 7020.30 DB RET 

 

FINAL SPRINT NEXTEL LOAD DESCRIPTION 

ELEV 
(ft.) 

Qt
y. 

Antenna Description 
Mount Type & 
Qty. 

TX. LINE (in)  TENANT 

177.5’± 

3  KMW ETCR‐654L12H6 Antennas 

(3) Sector Frames 
(4) 1‐1/4” 
Fiber 
 

Sprint 
Nextel 

3  ALU 1900 Mhz Radios 

6  ALU 800 Mhz Radios 

3  ALU TD‐RRH8x20‐25 Radios 

 
Notes: 

1.   ACGI should be notified of any discrepancies found in the data listed in this report.   
2.   Notify ACGI if any potential physical and other interference with existing antennas for a 

redesign. 
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8.  SUMMARY OF WORKING PERCENTAGE OF STRUCTURAL COMPONENTS 

 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity
Pass 
Fail 

T1 180 - 160 Leg P2.5x.203 (2.875 OD) 4 -12.745 60.269 21.1 Pass  
T2 160 - 140 Leg P3x.216 (3.5 OD) 41 -31.380 74.468 42.1 Pass  
T3 140 - 120 Leg P3.5x.226 (4 OD) 69 -55.002 98.046 56.1 Pass  
T4 120 - 100 Leg P5 x 0.258(5.563 OD) 97 -78.903 124.619 63.3 Pass  
T5 100 - 80 Leg P6 x 0.28 (6.625 OD) 117 -105.311 185.123 56.9 Pass  
T6 80 - 60 Leg P6 x 0.28 (6.625 OD) 137 -132.031 185.123 71.3 Pass  
T7 60 - 40 Leg P8x.332 (8.625 OD) 157 -159.326 368.199 43.3 Pass  
T8 40 - 20 Leg P8x.332 (8.625 OD) 177 -186.836 368.199 50.7 Pass  
T9 20 - 0 Leg P8x.332 (8.625 OD) 197 -214.107 368.199 58.1 Pass  
T1 180 - 160 Diagonal L1-3/4x1-3/4x3/16 13 -2.822 6.795 41.5 

47.8 (b) 
Pass  

T2 160 - 140 Diagonal L2 1/2x2 1/2x3/16 52 -4.172 12.293 33.9 
52.6 (b) 

Pass  

T3 140 - 120 Diagonal L3x3x3/16 80 -5.519 16.457 33.5 
70.3 (b) 

Pass  

T4 120 - 100 Diagonal L3 1/2x3 1/2x1/4 108 -6.753 21.598 31.3 
64.1 (b) 

Pass  

T5 100 - 80 Diagonal L3 1/2x3 1/2x1/4 128 -7.155 18.474 38.7 
67.6 (b) 

Pass  

T6 80 - 60 Diagonal L4x4x1/4 147 -7.664 23.870 32.1 
72.4 (b) 

Pass  

T7 60 - 40 Diagonal L4x4x1/4 167 -8.205 20.582 39.9 
77.2 (b) 

Pass  

T8 40 - 20 Diagonal L4x4x3/8 187 -8.778 25.858 33.9 
70.6 (b) 

Pass  

T9 20 - 0 Diagonal L5x5x5/16 201 -9.500 37.986 25.0 
76.5 (b) 

Pass  

T1 180 - 160 Top Girt L1 3/4x1 3/4x3/16 6 -0.022 5.944 0.6 Pass  
              Summary   
            Leg (T6) 71.3 Pass  
            Diagonal 

(T7) 
77.2 Pass  

            Top Girt 
(T1) 

0.6 Pass  

            Bolt Checks 77.2 Pass  
      RATING = 77.2 Pass  
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MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 Nudd 54 ksi  54 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 91 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 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 0.000 ft
8.   TOWER RATING: 77.2%
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 10'x1.75" dipole (Town of Roxbury)  179.25 6'8"x4" Pipe Mount (Town of Roxbury)  179.25 08010 Omni (Town of Roxbury)  178.5 6'8"x4" Pipe Mount (Town of Roxbury)  178.5 1900 MHz  RRH (Sprint Nextel)  177.5 1900 MHz  RRH (Sprint Nextel)  177.5 (2) 800 MHz RRH (Sprint Nextel)  177.5 (2) 800 MHz RRH (Sprint Nextel)  177.5 (2) 800 MHz RRH (Sprint Nextel)  177.5 TD-RRH8x20-25 (Sprint Nextel)  177.5 TD-RRH8x20-25 (Sprint Nextel)  177.5 TD-RRH8x20-25 (Sprint Nextel)  177.5 T-Frame Sector Mount (Sprint Nextel)  177.5 T-Frame Sector Mount (Sprint Nextel)  177.5 T-Frame Sector Mount (Sprint Nextel)  177.5 ETCR-654L12H6 (Sprint Nextel)  177.5 ETCR-654L12H6 (Sprint Nextel)  177.5 ETCR-654L12H6 (Sprint Nextel)  177.5 1900 MHz  RRH (Sprint Nextel)  177.5 (2) LPA-80080/6CF (Verizon)  163 (2) LPA-80080/6CF (Verizon)  163 BXA-171085-8CF-2 (Verizon)  163 BXA-171085-8CF-2 (Verizon)  163 BXA-171085-8CF-2 (Verizon)  163 (2) FDR9R6004/2C-3L (Verizon)  163 (2) FDR9R6004/2C-3L (Verizon)  163 (2) FDR9R6004/2C-3L (Verizon)  163 T-Frame Sector Mount (Verizon)  163 T-Frame Sector Mount (Verizon)  163 T-Frame Sector Mount (Verizon)  163 T-Frame Sector Mount (ATT)  163 T-Frame Sector Mount (ATT)  163 T-Frame Sector Mount (ATT)  163 BXA-70063-6CF-2 (Verizon)  163 BXA-70063-6CF-2 (Verizon)  163 BXA-70063-6CF-2 (Verizon)  163 (2) LPA-80080/6CF (Verizon)  163 10'x1.75" dipole (Town of Roxbury)  141.5 6'8"x4" Pipe Mount (Town of Roxbury)  141.5 18' Dipole (Town of Roxbury)  141.5 6'8"x4" Pipe Mount (Town of Roxbury)  141.5 (2) TT19-08BP111-001 TMA (ATT)  130 (2) LGP21903 Diplexer (ATT)  130 (2) LGP21903 Diplexer (ATT)  130 (2) LGP21903 Diplexer (ATT)  130 (2) RRUS 11 (ATT)  130 (2) RRUS 11 (ATT)  130 (2) RRUS 11 (ATT)  130 DC6-48-60-18-8F (ATT)  130 DC6-48-60-18-8F (ATT)  130 DC6-48-60-18-8F (ATT)  130 (2) 7020 RET (ATT)  130 (2) 7020 RET (ATT)  130 (2) 7020 RET (ATT)  130 AM-C-CD-16-65-00T-RET (ATT)  130 AM-C-CD-16-65-00T-RET (ATT)  130 DU04-8670 (ATT)  130 DU04-8670 (ATT)  130 DU04-8670 (ATT)  130 P65-17-XLH-RR (ATT)  130 (2) 7770 (ATT)  130 (2) 7770 (ATT)  130 (2) 7770 (ATT)  130 (2) TT19-08BP111-001 TMA (ATT)  130 (2) TT19-08BP111-001 TMA (ATT)  130 6' "Yagi" (Town of Roxbury)  18DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION

 10'x1.75" dipole (Town of Roxbury)  179.25

 6'8"x4" Pipe Mount (Town of Roxbury)  179.25

 08010 Omni (Town of Roxbury)  178.5

 6'8"x4" Pipe Mount (Town of Roxbury)  178.5

 1900 MHz  RRH (Sprint Nextel)  177.5

 1900 MHz  RRH (Sprint Nextel)  177.5

 (2) 800 MHz RRH (Sprint Nextel)  177.5

 (2) 800 MHz RRH (Sprint Nextel)  177.5

 (2) 800 MHz RRH (Sprint Nextel)  177.5

 TD-RRH8x20-25 (Sprint Nextel)  177.5

 TD-RRH8x20-25 (Sprint Nextel)  177.5

 TD-RRH8x20-25 (Sprint Nextel)  177.5

 T-Frame Sector Mount (Sprint Nextel)  177.5

 T-Frame Sector Mount (Sprint Nextel)  177.5

 T-Frame Sector Mount (Sprint Nextel)  177.5

 ETCR-654L12H6 (Sprint Nextel)  177.5

 ETCR-654L12H6 (Sprint Nextel)  177.5

 ETCR-654L12H6 (Sprint Nextel)  177.5

 1900 MHz  RRH (Sprint Nextel)  177.5

 (2) LPA-80080/6CF (Verizon)  163

 (2) LPA-80080/6CF (Verizon)  163

 BXA-171085-8CF-2 (Verizon)  163

 BXA-171085-8CF-2 (Verizon)  163

 BXA-171085-8CF-2 (Verizon)  163

 (2) FDR9R6004/2C-3L (Verizon)  163

 (2) FDR9R6004/2C-3L (Verizon)  163

 (2) FDR9R6004/2C-3L (Verizon)  163

 T-Frame Sector Mount (Verizon)  163

 T-Frame Sector Mount (Verizon)  163

 T-Frame Sector Mount (Verizon)  163

 T-Frame Sector Mount (ATT)  163

 T-Frame Sector Mount (ATT)  163

 T-Frame Sector Mount (ATT)  163

 BXA-70063-6CF-2 (Verizon)  163

 BXA-70063-6CF-2 (Verizon)  163

 BXA-70063-6CF-2 (Verizon)  163

 (2) LPA-80080/6CF (Verizon)  163

 10'x1.75" dipole (Town of Roxbury)  141.5

 6'8"x4" Pipe Mount (Town of Roxbury)  141.5

 18' Dipole (Town of Roxbury)  141.5

 6'8"x4" Pipe Mount (Town of Roxbury)  141.5

 (2) TT19-08BP111-001 TMA (ATT)  130

 (2) LGP21903 Diplexer (ATT)  130

 (2) LGP21903 Diplexer (ATT)  130

 (2) LGP21903 Diplexer (ATT)  130

 (2) RRUS 11 (ATT)  130

 (2) RRUS 11 (ATT)  130

 (2) RRUS 11 (ATT)  130

 DC6-48-60-18-8F (ATT)  130

 DC6-48-60-18-8F (ATT)  130

 DC6-48-60-18-8F (ATT)  130

 (2) 7020 RET (ATT)  130

 (2) 7020 RET (ATT)  130

 (2) 7020 RET (ATT)  130

 AM-C-CD-16-65-00T-RET (ATT)  130

 AM-C-CD-16-65-00T-RET (ATT)  130

 DU04-8670 (ATT)  130

 DU04-8670 (ATT)  130

 DU04-8670 (ATT)  130

 P65-17-XLH-RR (ATT)  130

 (2) 7770 (ATT)  130

 (2) 7770 (ATT)  130

 (2) 7770 (ATT)  130

 (2) TT19-08BP111-001 TMA (ATT)  130

 (2) TT19-08BP111-001 TMA (ATT)  130

 6' "Yagi" (Town of Roxbury)  18

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 Nudd 54 ksi  54 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Litchfield County, Connecticut.
2.   Tower designed for Exposure C to the TIA-222-G Standard.
3.   Tower designed for a 91 mph basic wind in accordance with the TIA-222-G Standard.
4.   Tower is also designed for a 40 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 0.000 ft
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MISCELLANEOUS PLOTS  
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Wind Pressures and Ice Thickness
TIA-222-G - 91 mph/40 mph 1.000 in Ice Exposure C
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 
 

  Tower Input Data    
 

 
The main tower is a 4x free standing tower with an overall height of 180.000 ft above the ground line. 
The base of the tower is set at an elevation of 0.000 ft above the ground line. 
The face width of the tower is 5.000 ft at the top and 20.000 ft at the base. 
This tower is designed using the TIA-222-G standard. 
The following design criteria apply:  

 Tower is located in Litchfield County, Connecticut. 
 ASCE 7-10 Wind Data is used (wind speeds converted to nominal values). 
 Basic wind speed of 91 mph. 
 Structure Class II. 
 Exposure Category C. 
 Topographic Category 1. 
 Crest Height 0.000 ft. 
 Nominal ice thickness of 1.000 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56.000 pcf. 
 A wind speed of 40 mph  is used in combination with ice. 
 Temperature drop of 50.000 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 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. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area √ SR Leg Bolts Resist Compression 
√ Use Code Stress Ratios   Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-G Bracing Resist. Exemption
√ Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-G Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 
√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
√ Use Diamond Inner Bracing (4 Sided) √ Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric     
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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 180.000-160.000   5.000 1 20.000 
T2 160.000-140.000   6.667 1 20.000 
T3 140.000-120.000   8.333 1 20.000 
T4 120.000-100.000   10.000 1 20.000 
T5 100.000-80.000   11.667 1 20.000 
T6 80.000-60.000   13.333 1 20.000 
T7 60.000-40.000   15.000 1 20.000 
T8 40.000-20.000   16.667 1 20.000 
T9 20.000-0.000   18.333 1 20.000 

 
 
 

 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 180.000-160.000 5.000 X Brace No No 0.000 0.000 
T2 160.000-140.000 6.667 X Brace No No 0.000 0.000 
T3 140.000-120.000 6.667 X Brace No No 0.000 0.000 
T4 120.000-100.000 10.000 X Brace No No 0.000 0.000 
T5 100.000-80.000 10.000 X Brace No No 0.000 0.000 
T6 80.000-60.000 10.000 X Brace No No 0.000 0.000 
T7 60.000-40.000 10.000 X Brace No No 0.000 0.000 
T8 40.000-20.000 10.000 X Brace No No 0.000 0.000 
T9 20.000-0.000 10.000 X Brace No No 0.000 0.000 
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 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 
180.000-160.000 

Pipe P2.5x.203 (2.875 OD) Nudd 54 ksi 
(54 ksi) 

Equal Angle L1-3/4x1-3/4x3/16 A36 
(36 ksi) 

T2 
160.000-140.000 

Pipe P3x.216 (3.5 OD) Nudd 54 ksi 
(54 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

T3 
140.000-120.000 

Pipe P3.5x.226 (4 OD) Nudd 54 ksi 
(54 ksi) 

Single Angle L3x3x3/16 A36 
(36 ksi) 

T4 
120.000-100.000 

Pipe P5 x 0.258(5.563 OD) Nudd 54 ksi 
(54 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T5 
100.000-80.000 

Pipe P6 x 0.28 (6.625 OD) Nudd 54 ksi 
(54 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 
(36 ksi) 

T6 80.000-60.000 Pipe P6 x 0.28 (6.625 OD) Nudd 54 ksi 
(54 ksi) 

Equal Angle L4x4x1/4 A36 
(36 ksi) 

T7 60.000-40.000 Pipe P8x.332 (8.625 OD) Nudd 54 ksi 
(54 ksi) 

Single Angle L4x4x1/4 A36 
(36 ksi) 

T8 40.000-20.000 Pipe P8x.332 (8.625 OD) Nudd 54 ksi 
(54 ksi) 

Single Angle L4x4x3/8 A36 
(36 ksi) 

T9 20.000-0.000 Pipe P8x.332 (8.625 OD) Nudd 54 ksi 
(54 ksi) 

Single Angle L5x5x5/16 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 

T1 
180.000-160.000 

Equal Angle L1 3/4x1 3/4x3/16 A36 
(36 ksi) 

Solid Round  A572-50 
(50 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 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T1 
180.000-160.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T2 
160.000-140.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T3 
140.000-120.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T4 
120.000-100.0

00 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T5 
100.000-80.00

0 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T6 
80.000-60.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T7 
60.000-40.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T8 
40.000-20.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

T9 
20.000-0.000 

0.000 0.000 A36 
(36 ksi) 

1 1 1.05 0.000 0.000 36.000 

 
 

 

 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 
180.000-160.0

00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 
160.000-140.0

00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 
140.000-120.0

00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 
120.000-100.0

00 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 
100.000-80.00

0 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

0.5 
0.5 

1 
1 

T6 
80.000-60.000 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 
60.000-40.000 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 
40.000-20.000 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 
20.000-0.000 

Yes Yes 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

0.5 
0.5 

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 
180.000-160.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 1 0.000 0.75 0.000 0.75 

T2 
160.000-140.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T3 
140.000-120.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T4 
120.000-100.0

00 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T5 
100.000-80.00

0 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T6 
80.000-60.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T7 
60.000-40.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T8 
40.000-20.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

T9 
20.000-0.000 

0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T1 
180.000-160.0

00 

Flange 0.750 
A325N 

4 0.500 
A325N 

1 0.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

1 0.000 
A325N 

0 

T2 
160.000-140.0

00 

Flange 0.750 
A325N 

6 0.625 
A325N 

1 0.000 
A325N 

0 0.000 
A325N 

0 1.000 
A325N 

0 0.625 
A325N 

1 0.000 
A325N 

0 

T3 
140.000-120.0

00 

Flange 1.000 
A325N 

6 0.625 
A325N 

1 0.625 
A325N 

1 0.000 
A325N 

0 1.000 
A325N 

0 0.625 
A325N 

1 0.000 
A325N 

0 

T4 
120.000-100.0

00 

Flange 1.000 
A325N 

8 0.625 
A325N 

1 0.000 
A325N 

0 0.000 
A325N 

0 1.000 
A325N 

0 0.625 
A325N 

1 0.000 
A325N 

0 

T5 
100.000-80.00

0 

Flange 1.000 
A325N 

8 0.625 
A325N 

1 0.625 
A325N 

1 0.000 
A325N 

0 1.000 
A325N 

0 0.625 
A325N 

1 0.625 
A325N 

1 

T6 
80.000-60.000 

Flange 1.250 
A325N 

8 0.625 
A325N 

1 0.000 
A325N 

0 0.000 
A325N 

0 1.000 
A325N 

0 0.625 
A325N 

1 0.000 
A325N 

0 

T7 
60.000-40.000 

Flange 1.250 
A325N 

8 0.625 
A325N 

1 0.625 
A325N 

1 0.000 
A325N 

0 1.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 

T8 
40.000-20.000 

Flange 1.250 
A325N 

8 0.625 
A325N 

1 0.000 
A325N 

0 0.000 
A325N 

0 1.000 
A325N 

0 0.000 
A325N 

0 0.000 
A325N 

0 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

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

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T9 
20.000-0.000 

Flange 1.250 
A325N 

0 0.625 
A325N 

1 0.625 
A325N 

1 0.000 
A325N 

0 1.000 
A325N 

0 0.000 
A325N 

0 0.625 
A325N 

1 

 
 

 

 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 
 

klf 
Feedline 

Ladder (Af) 
(Sprint) 

D No Af (CaAa) 177.500 - 0.000 0.000 0 1 1 1.500 3.000  0.008 

1 1/4 
(Sprint) 

D No Ar (CaAa) 177.500 - 0.000 0.000 0 4 4 0.500 1.550  0.001 

************
* 

                        

1/2 
(Town of 
Roxbury) 

D No Ar (CaAa) 179.250 - 0.000 0.000 0.45 1 1 0.500 0.580  0.000 

7/8 
(Town of 
Roxbury) 

D No Ar (CaAa) 178.500 - 0.000 0.000 0.45 1 1 0.500 1.110  0.001 

1/2 
(Town of 
Roxbury) 

D No Ar (CaAa) 141.500 - 0.000 0.000 0.45 2 2 0.500 0.580  0.000 

1/2 
(Town of 
Roxbury) 

D No Ar (CaAa) 18.000 - 0.000 0.000 0 2 2 0.500 0.580  0.000 

************
** 

                        

1-5/8'' 
(Verizon) 

A No Ar (CaAa) 163.000 - 0.000 0.000 -0.3 12 12 0.500 1.980  0.001 

1-5/8'' 
(Verizon) 

C No Ar (CaAa) 163.000 - 0.000 0.000 -0.3 12 12 0.500 1.980  0.001 

Feedline 
Ladder (Af) 
(Verizon) 

A No Af (CaAa) 163.000 - 0.000 0.000 -0.3 1 1 1.500 3.000  0.008 

Feedline 
Ladder (Af) 
(Verizon) 

C No Af (CaAa) 163.000 - 0.000 0.000 -0.3 1 1 1.500 3.000  0.008 

************
* 

                        

1-5/8'' 
(ATT) 

D No Ar (CaAa) 130.000 - 0.000 0.000 -0.3 15 12 0.500 1.980  0.001 

3/4'' DC 
Power 
(ATT) 

D No Ar (CaAa) 130.000 - 0.000 0.000 -0.35 1 1 0.500 0.865  0.000 

7/16 
(ATT) 

D No Ar (CaAa) 130.000 - 0.000 0.000 -0.35 1 1 0.500 0.560  0.000 

Feedline 
Ladder (Af) 

(ATT) 

D No Af (CaAa) 130.000 - 0.000 0.000 -0.35 1 1 1.500 3.000  0.008 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

 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 180.000-160.000 A 

B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

8.628 
0.000 
8.628 

22.770 

0.000 
0.000 
0.000 
0.000 

0.055 
0.000 
0.055 
0.208 

T2 160.000-140.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
25.954 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.237 

T3 140.000-120.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
64.225 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.458 

T4 120.000-100.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
100.350 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.669 

T5 100.000-80.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
100.350 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.669 

T6 80.000-60.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
100.350 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.669 

T7 60.000-40.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
100.350 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.669 

T8 40.000-20.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
100.350 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.669 

T9 20.000-0.000 A 
B 
C 
D 

0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

57.520 
0.000 

57.520 
102.438 

0.000 
0.000 
0.000 
0.000 

0.365 
0.000 
0.365 
0.678 

 
 

 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 180.000-160.000 A 

B 
C 
D 

2.356 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

15.898 
0.000 

15.898 
68.369 

0.000 
0.000 
0.000 
0.000 

0.323 
0.000 
0.323 
1.311 

T2 160.000-140.000 A 
B 
C 
D 

2.327 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

105.699 
0.000 

105.699 
77.402 

0.000 
0.000 
0.000 
0.000 

2.130 
0.000 
2.130 
1.463 

T3 140.000-120.000 A 
B 
C 
D 

2.294 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

105.373 
0.000 

105.373 
159.499 

0.000 
0.000 
0.000 
0.000 

2.103 
0.000 
2.103 
2.950 

T4 120.000-100.000 A 2.256 0.000 0.000 104.999 0.000 2.073 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

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 
B 
C 
D 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
104.999 
221.816 

0.000 
0.000 
0.000 

0.000 
2.073 
4.190 

T5 100.000-80.000 A 
B 
C 
D 

2.211 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

104.557 
0.000 

104.557 
219.851 

0.000 
0.000 
0.000 
0.000 

2.036 
0.000 
2.036 
4.103 

T6 80.000-60.000 A 
B 
C 
D 

2.156 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

104.017 
0.000 

104.017 
217.445 

0.000 
0.000 
0.000 
0.000 

1.993 
0.000 
1.993 
3.997 

T7 60.000-40.000 A 
B 
C 
D 

2.085 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

103.316 
0.000 

103.316 
214.319 

0.000 
0.000 
0.000 
0.000 

1.936 
0.000 
1.936 
3.861 

T8 40.000-20.000 A 
B 
C 
D 

1.981 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

102.297 
0.000 

102.297 
209.774 

0.000 
0.000 
0.000 
0.000 

1.854 
0.000 
1.854 
3.667 

T9 20.000-0.000 A 
B 
C 
D 

1.775 0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

100.281 
0.000 

100.281 
215.720 

0.000 
0.000 
0.000 
0.000 

1.696 
0.000 
1.696 
3.428 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

T1 180.000-160.000 -0.352 2.912 -0.803 2.907 
T2 160.000-140.000 -0.200 1.654 -0.585 2.087 
T3 140.000-120.000 1.094 4.068 0.549 4.015 
T4 120.000-100.000 2.370 6.182 1.710 5.980 
T5 100.000-80.000 2.657 6.908 1.942 6.744 
T6 80.000-60.000 2.936 7.610 2.172 7.483 
T7 60.000-40.000 3.094 8.003 2.357 8.052 
T8 40.000-20.000 3.385 8.742 2.605 8.790 
T9 20.000-0.000 3.513 9.247 2.766 9.245 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 1 Feedline Ladder (Af) 160.00 -
177.50

0.6000 0.5386

T1 2 1 1/4 160.00 -
177.50

0.6000 0.5386

T1 4 1/2 160.00 -
179.25

0.6000 0.5386

T1 5 7/8 160.00 -
178.50

0.6000 0.5386
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 10 1-5/8" 160.00 -
163.00

0.6000 0.5386

T1 11 1-5/8" 160.00 -
163.00

0.6000 0.5386

T1 12 Feedline Ladder (Af) 160.00 -
163.00

0.6000 0.5386

T1 13 Feedline Ladder (Af) 160.00 -
163.00

0.6000 0.5386

T2 1 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T2 2 1 1/4 140.00 -
160.00

0.6000 0.6000

T2 4 1/2 140.00 -
160.00

0.6000 0.6000

T2 5 7/8 140.00 -
160.00

0.6000 0.6000

T2 6 1/2 140.00 -
141.50

0.6000 0.6000

T2 10 1-5/8" 140.00 -
160.00

0.6000 0.6000

T2 11 1-5/8" 140.00 -
160.00

0.6000 0.6000

T2 12 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T2 13 Feedline Ladder (Af) 140.00 -
160.00

0.6000 0.6000

T3 1 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T3 2 1 1/4 120.00 -
140.00

0.6000 0.6000

T3 4 1/2 120.00 -
140.00

0.6000 0.6000

T3 5 7/8 120.00 -
140.00

0.6000 0.6000

T3 6 1/2 120.00 -
140.00

0.6000 0.6000

T3 10 1-5/8" 120.00 -
140.00

0.6000 0.6000

T3 11 1-5/8" 120.00 -
140.00

0.6000 0.6000

T3 12 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T3 13 Feedline Ladder (Af) 120.00 -
140.00

0.6000 0.6000

T3 15 1-5/8" 120.00 -
130.00

0.6000 0.6000

T3 16 3/4" DC Power 120.00 -
130.00

0.6000 0.6000

T3 17 7/16 120.00 -
130.00

0.6000 0.6000

T3 18 Feedline Ladder (Af) 120.00 -
130.00

0.6000 0.6000

T4 1 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T4 2 1 1/4 100.00 -
120.00

0.6000 0.6000

T4 4 1/2 100.00 -
120.00

0.6000 0.6000

T4 5 7/8 100.00 -
120.00

0.6000 0.6000

T4 6 1/2 100.00 -
120.00

0.6000 0.6000
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T4 10 1-5/8" 100.00 -
120.00

0.6000 0.6000

T4 11 1-5/8" 100.00 -
120.00

0.6000 0.6000

T4 12 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T4 13 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T4 15 1-5/8" 100.00 -
120.00

0.6000 0.6000

T4 16 3/4" DC Power 100.00 -
120.00

0.6000 0.6000

T4 17 7/16 100.00 -
120.00

0.6000 0.6000

T4 18 Feedline Ladder (Af) 100.00 -
120.00

0.6000 0.6000

T5 1 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T5 2 1 1/4 80.00 - 100.00 0.6000 0.6000
T5 4 1/2 80.00 - 100.00 0.6000 0.6000
T5 5 7/8 80.00 - 100.00 0.6000 0.6000
T5 6 1/2 80.00 - 100.00 0.6000 0.6000
T5 10 1-5/8" 80.00 - 100.00 0.6000 0.6000
T5 11 1-5/8" 80.00 - 100.00 0.6000 0.6000
T5 12 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T5 13 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T5 15 1-5/8" 80.00 - 100.00 0.6000 0.6000
T5 16 3/4" DC Power 80.00 - 100.00 0.6000 0.6000
T5 17 7/16 80.00 - 100.00 0.6000 0.6000
T5 18 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T6 1 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T6 2 1 1/4 60.00 - 80.00 0.6000 0.6000
T6 4 1/2 60.00 - 80.00 0.6000 0.6000
T6 5 7/8 60.00 - 80.00 0.6000 0.6000
T6 6 1/2 60.00 - 80.00 0.6000 0.6000
T6 10 1-5/8" 60.00 - 80.00 0.6000 0.6000
T6 11 1-5/8" 60.00 - 80.00 0.6000 0.6000
T6 12 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T6 13 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T6 15 1-5/8" 60.00 - 80.00 0.6000 0.6000
T6 16 3/4" DC Power 60.00 - 80.00 0.6000 0.6000
T6 17 7/16 60.00 - 80.00 0.6000 0.6000
T6 18 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T7 1 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T7 2 1 1/4 40.00 - 60.00 0.6000 0.6000
T7 4 1/2 40.00 - 60.00 0.6000 0.6000
T7 5 7/8 40.00 - 60.00 0.6000 0.6000
T7 6 1/2 40.00 - 60.00 0.6000 0.6000
T7 10 1-5/8" 40.00 - 60.00 0.6000 0.6000
T7 11 1-5/8" 40.00 - 60.00 0.6000 0.6000
T7 12 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T7 13 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T7 15 1-5/8" 40.00 - 60.00 0.6000 0.6000
T7 16 3/4" DC Power 40.00 - 60.00 0.6000 0.6000
T7 17 7/16 40.00 - 60.00 0.6000 0.6000
T7 18 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T8 1 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T8 2 1 1/4 20.00 - 40.00 0.6000 0.6000
T8 4 1/2 20.00 - 40.00 0.6000 0.6000
T8 5 7/8 20.00 - 40.00 0.6000 0.6000
T8 6 1/2 20.00 - 40.00 0.6000 0.6000
T8 10 1-5/8" 20.00 - 40.00 0.6000 0.6000
T8 11 1-5/8" 20.00 - 40.00 0.6000 0.6000
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T8 12 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T8 13 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T8 15 1-5/8" 20.00 - 40.00 0.6000 0.6000
T8 16 3/4" DC Power 20.00 - 40.00 0.6000 0.6000
T8 17 7/16 20.00 - 40.00 0.6000 0.6000
T8 18 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T9 1 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T9 2 1 1/4 0.00 - 20.00 0.6000 0.6000
T9 4 1/2 0.00 - 20.00 0.6000 0.6000
T9 5 7/8 0.00 - 20.00 0.6000 0.6000
T9 6 1/2 0.00 - 20.00 0.6000 0.6000
T9 7 1/2 0.00 - 18.00 0.6000 0.6000
T9 10 1-5/8" 0.00 - 20.00 0.6000 0.6000
T9 11 1-5/8" 0.00 - 20.00 0.6000 0.6000
T9 12 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T9 13 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T9 15 1-5/8" 0.00 - 20.00 0.6000 0.6000
T9 16 3/4" DC Power 0.00 - 20.00 0.6000 0.6000
T9 17 7/16 0.00 - 20.00 0.6000 0.6000
T9 18 Feedline Ladder (Af) 0.00 - 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 

*****************                   
ETCR-654L12H6 

(Sprint Nextel) 
A From Leg 3.000 

0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

15.707 
16.279 
16.858 

6.002 
6.524 
7.054 

0.085 
0.168 
0.259 

ETCR-654L12H6 
(Sprint Nextel) 

B From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

15.707 
16.279 
16.858 

6.002 
6.524 
7.054 

0.085 
0.168 
0.259 

ETCR-654L12H6 
(Sprint Nextel) 

D From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

15.707 
16.279 
16.858 

6.002 
6.524 
7.054 

0.085 
0.168 
0.259 

1900 MHz  RRH 
(Sprint Nextel) 

A From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.322 
2.527 
2.739 

2.238 
2.441 
2.651 

0.060 
0.083 
0.110 

1900 MHz  RRH 
(Sprint Nextel) 

B From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.322 
2.527 
2.739 

2.238 
2.441 
2.651 

0.060 
0.083 
0.110 

1900 MHz  RRH 
(Sprint Nextel) 

D From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.322 
2.527 
2.739 

2.238 
2.441 
2.651 

0.060 
0.083 
0.110 

(2) 800 MHz RRH 
(Sprint Nextel) 

B From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.058 
2.240 
2.429 

1.710 
1.879 
2.056 

0.050 
0.071 
0.094 

(2) 800 MHz RRH 
(Sprint Nextel) 

A From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.058 
2.240 
2.429 

1.710 
1.879 
2.056 

0.050 
0.071 
0.094 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

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 

(2) 800 MHz RRH 
(Sprint Nextel) 

D From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

2.058 
2.240 
2.429 

1.710 
1.879 
2.056 

0.050 
0.071 
0.094 

TD-RRH8x20-25 
(Sprint Nextel) 

A From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

3.704 
3.946 
4.196 

1.294 
1.465 
1.642 

0.066 
0.090 
0.117 

TD-RRH8x20-25 
(Sprint Nextel) 

B From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

3.704 
3.946 
4.196 

1.294 
1.465 
1.642 

0.066 
0.090 
0.117 

TD-RRH8x20-25 
(Sprint Nextel) 

D From Leg 3.000 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

3.704 
3.946 
4.196 

1.294 
1.465 
1.642 

0.066 
0.090 
0.117 

T-Frame Sector Mount 
(Sprint Nextel) 

A From Leg 1.500 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(Sprint Nextel) 

B From Leg 1.500 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(Sprint Nextel) 

D From Leg 1.500 
0.000 
0.000 

0.000 177.500 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

****************                   
****************                   
****************                   
BXA-70063-6CF-2 

(Verizon) 
A From Leg 3.000 

0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

8.024 
8.480 
8.943 

4.642 
5.088 
5.542 

0.017 
0.063 
0.116 

BXA-70063-6CF-2 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

8.024 
8.480 
8.943 

4.642 
5.088 
5.542 

0.017 
0.063 
0.116 

BXA-70063-6CF-2 
(Verizon) 

D From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

8.024 
8.480 
8.943 

4.642 
5.088 
5.542 

0.017 
0.063 
0.116 

(2) LPA-80080/6CF 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

4.326 
4.764 
5.210 

8.619 
9.075 
9.539 

0.021 
0.069 
0.123 

(2) LPA-80080/6CF 
(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

4.326 
4.764 
5.210 

8.619 
9.075 
9.539 

0.021 
0.069 
0.123 

(2) LPA-80080/6CF 
(Verizon) 

D From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

4.326 
4.764 
5.210 

8.619 
9.075 
9.539 

0.021 
0.069 
0.123 

BXA-171085-8CF-2 
(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

7.059 
7.486 
7.920 

4.273 
4.694 
5.122 

0.050 
0.092 
0.140 

BXA-171085-8CF-2 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

7.059 
7.486 
7.920 

4.273 
4.694 
5.122 

0.050 
0.092 
0.140 

BXA-171085-8CF-2 
(Verizon) 

D From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

7.059 
7.486 
7.920 

4.273 
4.694 
5.122 

0.050 
0.092 
0.140 

(2) FDR9R6004/2C-3L 
(Verizon) 

A From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

0.314 
0.386 
0.466 

0.076 
0.119 
0.169 

0.006 
0.008 
0.011 

(2) FDR9R6004/2C-3L 
(Verizon) 

B From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

0.314 
0.386 
0.466 

0.076 
0.119 
0.169 

0.006 
0.008 
0.011 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

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 

(2) FDR9R6004/2C-3L 
(Verizon) 

D From Leg 3.000 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

0.314 
0.386 
0.466 

0.076 
0.119 
0.169 

0.006 
0.008 
0.011 

T-Frame Sector Mount 
(Verizon) 

A From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(Verizon) 

B From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(Verizon) 

D From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

*******************                   
AM-C-CD-16-65-00T-RET 

(ATT) 
A From Leg 3.000 

0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

8.024 
8.480 
8.943 

4.642 
5.088 
5.542 

0.060 
0.106 
0.159 

AM-C-CD-16-65-00T-RET 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

8.024 
8.480 
8.943 

4.642 
5.088 
5.542 

0.060 
0.106 
0.159 

DU04-8670 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

6.065 
6.412 
6.765 

3.009 
3.331 
3.660 

0.060 
0.097 
0.140 

DU04-8670 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

6.065 
6.412 
6.765 

3.009 
3.331 
3.660 

0.060 
0.097 
0.140 

DU04-8670 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

6.065 
6.412 
6.765 

3.009 
3.331 
3.660 

0.060 
0.097 
0.140 

P65-17-XLH-RR 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

11.467 
12.083 
12.707 

6.800 
7.384 
7.976 

0.059 
0.121 
0.191 

(2) 7770 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

5.508 
5.867 
6.233 

2.928 
3.273 
3.625 

0.035 
0.068 
0.105 

(2) 7770 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

5.508 
5.867 
6.233 

2.928 
3.273 
3.625 

0.035 
0.068 
0.105 

(2) 7770 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

5.508 
5.867 
6.233 

2.928 
3.273 
3.625 

0.035 
0.068 
0.105 

(2) TT19-08BP111-001 TMA 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.553 
0.649 
0.752 

0.446 
0.534 
0.630 

0.016 
0.022 
0.029 

(2) TT19-08BP111-001 TMA 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.553 
0.649 
0.752 

0.446 
0.534 
0.630 

0.016 
0.022 
0.029 

(2) TT19-08BP111-001 TMA 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.553 
0.649 
0.752 

0.446 
0.534 
0.630 

0.016 
0.022 
0.029 

(2) LGP21903 Diplexer 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.231 
0.294 
0.365 

0.158 
0.213 
0.276 

0.005 
0.007 
0.011 

(2) LGP21903 Diplexer 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.231 
0.294 
0.365 

0.158 
0.213 
0.276 

0.005 
0.007 
0.011 

(2) LGP21903 Diplexer 
(ATT) 

D From Leg 3.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice

0.231 
0.294 

0.158 
0.213 

0.005 
0.007 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0.000 1'' Ice 0.365 0.276 0.011 
(2) RRUS 11 

(ATT) 
A From Leg 3.000 

0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

1.861 
2.037 
2.220 

1.421 
1.582 
1.751 

0.051 
0.068 
0.088 

(2) RRUS 11 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

1.861 
2.037 
2.220 

1.421 
1.582 
1.751 

0.051 
0.068 
0.088 

(2) RRUS 11 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

1.861 
2.037 
2.220 

1.421 
1.582 
1.751 

0.051 
0.068 
0.088 

DC6-48-60-18-8F 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

2.200 
2.398 
2.604 

3.700 
3.940 
4.187 

0.033 
0.064 
0.099 

DC6-48-60-18-8F 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

2.200 
2.398 
2.604 

3.700 
3.940 
4.187 

0.033 
0.064 
0.099 

DC6-48-60-18-8F 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

2.200 
2.398 
2.604 

3.700 
3.940 
4.187 

0.033 
0.064 
0.099 

(2) 7020 RET 
(ATT) 

A From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.344 
0.422 
0.507 

0.100 
0.145 
0.197 

0.002 
0.005 
0.009 

(2) 7020 RET 
(ATT) 

B From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.344 
0.422 
0.507 

0.100 
0.145 
0.197 

0.002 
0.005 
0.009 

(2) 7020 RET 
(ATT) 

D From Leg 3.000 
0.000 
0.000 

0.000 130.000 No Ice 
1/2'' Ice
1'' Ice 

0.344 
0.422 
0.507 

0.100 
0.145 
0.197 

0.002 
0.005 
0.009 

T-Frame Sector Mount 
(ATT) 

A From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

13.600 
18.400 
23.200 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(ATT) 

B From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

T-Frame Sector Mount 
(ATT) 

D From Leg 1.500 
0.000 
0.000 

0.000 163.000 No Ice 
1/2'' Ice
1'' Ice 

13.600 
18.400 
23.200 

10.800 
13.050 
15.300 

0.465 
0.600 
0.735 

***************                   
***************                   
10'x1.75'' dipole 

(Town of Roxbury) 
B From Leg 3.000 

0.000 
2.000 

0.000 179.250 No Ice 
1/2'' Ice
1'' Ice 

0.875 
1.325 
1.634 

0.875 
1.325 
1.634 

0.030 
0.037 
0.048 

6'8''x4'' Pipe Mount 
(Town of Roxbury) 

B From Leg 1.500 
0.000 
0.000 

0.000 179.250 No Ice 
1/2'' Ice
1'' Ice 

2.140 
3.006 
3.423 

2.140 
3.006 
3.423 

0.072 
0.093 
0.119 

08010 Omni 
(Town of Roxbury) 

A From Leg 3.000 
0.000 
2.000 

0.000 178.500 No Ice 
1/2'' Ice
1'' Ice 

1.652 
2.238 
2.582 

1.652 
2.238 
2.582 

0.018 
0.035 
0.055 

6'8''x4'' Pipe Mount 
(Town of Roxbury) 

A From Leg 1.500 
0.000 
0.000 

0.000 178.500 No Ice 
1/2'' Ice
1'' Ice 

2.141 
3.006 
3.423 

2.141 
3.006 
3.423 

0.072 
0.093 
0.119 

10'x1.75'' dipole 
(Town of Roxbury) 

B From Leg 3.000 
0.000 
2.000 

0.000 141.500 No Ice 
1/2'' Ice
1'' Ice 

0.875 
1.325 
1.634 

0.875 
1.325 
1.634 

0.030 
0.037 
0.048 

6'8''x4'' Pipe Mount 
(Town of Roxbury) 

B From Leg 1.500 
0.000 
0.000 

0.000 141.500 No Ice 
1/2'' Ice
1'' Ice 

2.183 
3.006 
3.423 

2.183 
3.006 
3.423 

0.072 
0.093 
0.119 
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ALLPRO CONSULTING 
GROUP 

9221LYNDONB.JOHNSON FWY 204 

Project 

17-6610 

Date 

09:33:12 10/26/17  

DALLAS,TX 
Phone: 9722318893 
FAX: 866-364-8375 

Client 

SBA Communications Corporation 
Designed by 

ddhungana 

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 

6' ''Yagi'' 
(Town of Roxbury) 

C From Leg 3.000 
0.000 
2.000 

0.000 18.000 No Ice 
1/2'' Ice
1'' Ice 

1.767 
2.129 
2.501 

1.767 
2.129 
2.501 

0.041 
0.054 
0.071 

18' Dipole 
(Town of Roxbury) 

D From Leg 3.000 
0.000 
2.000 

0.000 141.500 No Ice 
1/2'' Ice
1'' Ice 

4.000 
6.000 
8.000 

4.000 
6.000 
8.000 

0.055 
0.100 
0.145 

6'8''x4'' Pipe Mount 
(Town of Roxbury) 

D From Leg 1.500 
0.000 
0.000 

0.000 141.500 No Ice 
1/2'' Ice
1'' Ice 

2.183 
3.006 
3.423 

2.183 
3.006 
3.423 

0.072 
0.093 
0.119 

 
 
 
 

 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 45 deg - No Ice 
5 0.9 Dead+1.6 Wind 45 deg - No Ice 
6 1.2 Dead+1.6 Wind 90 deg - No Ice 
7 0.9 Dead+1.6 Wind 90 deg - No Ice 
8 1.2 Dead+1.6 Wind 135 deg - No Ice 
9 0.9 Dead+1.6 Wind 135 deg - No Ice 
10 1.2 Dead+1.6 Wind 180 deg - No Ice 
11 0.9 Dead+1.6 Wind 180 deg - No Ice 
12 1.2 Dead+1.6 Wind 225 deg - No Ice 
13 0.9 Dead+1.6 Wind 225 deg - No Ice 
14 1.2 Dead+1.6 Wind 270 deg - No Ice 
15 0.9 Dead+1.6 Wind 270 deg - No Ice 
16 1.2 Dead+1.6 Wind 315 deg - No Ice 
17 0.9 Dead+1.6 Wind 315 deg - No Ice 
18 1.2 Dead+1.0 Ice+1.0 Temp 
19 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
20 1.2 Dead+1.0 Wind 45 deg+1.0 Ice+1.0 Temp 
21 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
22 1.2 Dead+1.0 Wind 135 deg+1.0 Ice+1.0 Temp 
23 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
24 1.2 Dead+1.0 Wind 225 deg+1.0 Ice+1.0 Temp 
25 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
26 1.2 Dead+1.0 Wind 315 deg+1.0 Ice+1.0 Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 45 deg - Service 
29 Dead+Wind 90 deg - Service 
30 Dead+Wind 135 deg - Service 
31 Dead+Wind 180 deg - Service 
32 Dead+Wind 225 deg - Service 
33 Dead+Wind 270 deg - Service 
34 Dead+Wind 315 deg - Service 
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 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 180 - 160 3.495 32 0.171 0.014 
T2 160 - 140 2.773 32 0.166 0.010 
T3 140 - 120 2.096 32 0.147 0.005 
T4 120 - 100 1.512 32 0.121 0.003 
T5 100 - 80 1.037 32 0.097 0.002 
T6 80 - 60 0.658 32 0.075 0.001 
T7 60 - 40 0.378 32 0.050 0.001 
T8 40 - 20 0.180 32 0.034 0.000 
T9 20 - 0 0.054 32 0.018 0.000 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
179.250 10'x1.75'' dipole 32 3.467 0.171 0.014 331090 
178.500 08010 Omni 32 3.440 0.171 0.014 331090 
177.500 ETCR-654L12H6 32 3.404 0.171 0.014 331090 
163.000 BXA-70063-6CF-2 32 2.880 0.167 0.011 97455 
141.500 10'x1.75'' dipole 32 2.144 0.149 0.006 49034 
130.000 AM-C-CD-16-65-00T-RET 32 1.790 0.134 0.004 44013 
18.000 6' ''Yagi'' 32 0.046 0.016 0.000 59869 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 180 - 160 12.780 12 0.627 0.052 
T2 160 - 140 10.140 12 0.605 0.037 
T3 140 - 120 7.664 12 0.537 0.020 
T4 120 - 100 5.529 12 0.442 0.011 
T5 100 - 80 3.795 12 0.353 0.007 
T6 80 - 60 2.409 12 0.273 0.004 
T7 60 - 40 1.383 12 0.182 0.002 
T8 40 - 20 0.658 12 0.126 0.001 
T9 20 - 0 0.199 12 0.064 0.001 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
179.250 10'x1.75'' dipole 12 12.680 0.626 0.051 120639 
178.500 08010 Omni 12 12.580 0.626 0.051 120639 
177.500 ETCR-654L12H6 12 12.447 0.625 0.050 120639 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
163.000 BXA-70063-6CF-2 12 10.530 0.611 0.039 35459 
141.500 10'x1.75'' dipole 12 7.839 0.543 0.021 13748 
130.000 AM-C-CD-16-65-00T-RET 12 6.547 0.490 0.014 12039 
18.000 6' ''Yagi'' 12 0.170 0.058 0.001 16389 

  
 
 

 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load per

Bolt 
K 

Allowable
Load 

K 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 180 Leg A325N 0.750 4 2.055 29.821 
0.069  

1 Bolt Tension 

    Diagonal A325N 0.500 1 2.732 5.709 
0.479  

1 Member Block 
Shear 

T2 160 Leg A325N 0.750 6 4.408 29.821 
0.148  

1 Bolt Tension 

    Diagonal A325N 0.625 1 4.122 7.830 
0.526  

1 Member Bearing

T3 140 Leg A325N 1.000 6 7.983 53.014 
0.151  

1 Bolt Tension 

    Diagonal A325N 0.625 1 5.507 7.830 
0.703  

1 Member Bearing

T4 120 Leg A325N 1.000 8 8.747 53.014 
0.165  

1 Bolt Tension 

    Diagonal A325N 0.625 1 6.689 10.440 
0.641  

1 Member Bearing

T5 100 Leg A325N 1.000 8 11.767 53.014 
0.222  

1 Bolt Tension 

    Diagonal A325N 0.625 1 7.062 10.440 
0.676  

1 Member Bearing

T6 80 Leg A325N 1.250 8 14.801 82.835 
0.179  

1 Bolt Tension 

    Diagonal A325N 0.625 1 7.562 10.440 
0.724  

1 Member Bearing

T7 60 Leg A325N 1.250 8 17.840 82.835 
0.215  

1 Bolt Tension 

    Diagonal A325N 0.625 1 8.060 10.440 
0.772  

1 Member Bearing

T8 40 Leg A325N 1.250 8 20.828 82.835 
0.251  

1 Bolt Tension 

    Diagonal A325N 0.625 1 8.779 12.425 
0.707  

1 Bolt Shear 

T9 20 Diagonal A325N 0.625 1 9.501 12.425 
0.765  

1 Bolt Shear 

                      

 
 
 

 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 180 - 160 P2.5x.203 (2.875 OD) 20.035 5.009 63.4 

K=1.00 
1.704 -12.736 60.269 0.211 1  

T2 160 - 140 P3x.216 (3.5 OD) 20.035 6.678 68.9 2.228 -31.328 74.468 0.421 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
K=1.00 

T3 140 - 120 P3.5x.226 (4 OD) 20.035 6.678 60.0 
K=1.00 

2.680 -54.957 98.046 0.561 1  

T4 120 - 100 P5 x 0.258(5.563 OD) 20.035 10.017 71.6 
K=1.00 

3.844 -78.863 124.619 0.633 1  

T5 100 - 80 P6 x 0.28 (6.625 OD) 20.035 10.017 59.4 
K=1.00 

5.032 -105.275 185.123 0.569 1  

T6 80 - 60 P6 x 0.28 (6.625 OD) 20.035 10.017 59.4 
K=1.00 

5.032 -131.999 185.123 0.713 1  

T7 60 - 40 P8x.332 (8.625 OD) 20.035 10.017 41.0 
K=1.00 

8.650 -159.296 368.199 0.433 1  

T8 40 - 20 P8x.332 (8.625 OD) 20.035 10.017 41.0 
K=1.00 

8.650 -186.809 368.199 0.507 1  

T9 20 - 0 P8x.332 (8.625 OD) 20.035 10.017 41.0 
K=1.00 

8.650 -214.082 368.199 0.581 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 180 - 160 L1-3/4x1-3/4x3/16 8.170 4.113 143.7 

K=1.00 
0.621 -2.824 6.795 0.416 1  

T2 160 - 140 L2 1/2x2 1/2x3/16 10.460 5.291 128.3 
K=1.00 

0.902 -4.173 12.293 0.340 1  

T3 140 - 120 L3x3x3/16 11.792 5.944 119.7 
K=1.00 

1.090 -5.520 16.457 0.335 1  

T4 120 - 100 L3 1/2x3 1/2x1/4 15.058 7.688 132.9 
K=1.00 

1.690 -6.754 21.598 0.313 1  

T5 100 - 80 L3 1/2x3 1/2x1/4 16.341 8.314 143.8 
K=1.00 

1.690 -7.156 18.474 0.387 1  

T6 80 - 60 L4x4x1/4 17.688 8.977 135.5 
K=1.00 

1.940 -7.665 23.870 0.321 1  

T7 60 - 40 L4x4x1/4 19.085 9.667 145.9 
K=1.00 

1.940 -8.206 20.582 0.399 1  

T8 40 - 20 L4x4x3/8 20.523 10.380 158.1 
K=1.00 

2.860 -8.779 25.858 0.340 1  

T9 20 - 0 L5x5x5/16 21.993 11.111 134.1 
K=1.00 

3.030 -9.501 37.986 0.250 1  

                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 180 - 160 L1 3/4x1 3/4x3/16 5.000 5.000 153.6 

K=0.88 
0.621 -0.022 5.944 0.004 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 180 - 160 P2.5x.203 (2.875 OD) 20.035 5.009 63.4 1.704 8.220 82.817 0.099 1  

T2 160 - 140 P3x.216 (3.5 OD) 20.035 6.678 68.9 2.228 26.446 108.304 0.244 1  

T3 140 - 120 P3.5x.226 (4 OD) 20.035 6.678 60.0 2.680 47.896 130.226 0.368 1  

T4 120 - 100 P5 x 0.258(5.563 OD) 20.035 10.017 71.6 3.844 69.974 186.796 0.375 1  

T5 100 - 80 P6 x 0.28 (6.625 OD) 20.035 10.017 59.4 5.032 94.139 244.535 0.385 1  

T6 80 - 60 P6 x 0.28 (6.625 OD) 20.035 10.017 59.4 5.032 118.404 244.535 0.484 1  

T7 60 - 40 P8x.332 (8.625 OD) 20.035 10.017 41.0 8.650 142.723 420.374 0.340 1  

T8 40 - 20 P8x.332 (8.625 OD) 20.035 10.017 41.0 8.650 166.627 420.374 0.396 1  

T9 20 - 0 P8x.332 (8.625 OD) 20.035 10.017 41.0 8.650 190.016 420.374 0.452 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 180 - 160 L1-3/4x1-3/4x3/16 8.170 4.113 94.2 0.378 2.732 16.440 0.166 1  

T2 160 - 140 L2 1/2x2 1/2x3/16 10.460 5.291 83.4 0.571 4.122 24.851 0.166 1  

T3 140 - 120 L3x3x3/16 11.792 5.944 77.5 0.712 5.507 30.968 0.178 1  

T4 120 - 100 L3 1/2x3 1/2x1/4 15.058 7.688 86.0 1.127 6.689 49.019 0.136 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 

T5 100 - 80 L3 1/2x3 1/2x1/4 16.341 8.314 92.8 1.127 7.062 49.019 0.144 1  

T6 80 - 60 L4x4x1/4 17.688 8.977 87.3 1.314 7.562 57.175 0.132 1  

T7 60 - 40 L4x4x1/4 19.085 9.667 94.0 1.314 8.060 57.175 0.141 1  

T8 40 - 20 L4x4x3/8 20.523 10.380 102.4 1.934 8.610 84.132 0.102 1  

T9 20 - 0 L5x5x5/16 21.993 11.111 85.8 2.097 9.175 91.207 0.101 1  

                    

 
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 180 - 160 L1 3/4x1 3/4x3/16 5.000 5.000 111.7 0.621 0.048 20.123 0.002 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 180 - 160 Leg P2.5x.203 (2.875 OD) 4 -12.736 60.269 21.1 Pass  
T2 160 - 140 Leg P3x.216 (3.5 OD) 41 -31.328 74.468 42.1 Pass  
T3 140 - 120 Leg P3.5x.226 (4 OD) 69 -54.957 98.046 56.1 Pass  
T4 120 - 100 Leg P5 x 0.258(5.563 OD) 97 -78.863 124.619 63.3 Pass  
T5 100 - 80 Leg P6 x 0.28 (6.625 OD) 117 -105.275 185.123 56.9 Pass  
T6 80 - 60 Leg P6 x 0.28 (6.625 OD) 137 -131.999 185.123 71.3 Pass  
T7 60 - 40 Leg P8x.332 (8.625 OD) 157 -159.296 368.199 43.3 Pass  
T8 40 - 20 Leg P8x.332 (8.625 OD) 177 -186.809 368.199 50.7 Pass  
T9 20 - 0 Leg P8x.332 (8.625 OD) 197 -214.082 368.199 58.1 Pass  
T1 180 - 160 Diagonal L1-3/4x1-3/4x3/16 13 -2.824 6.795 41.6 

47.9 (b) 
Pass  

T2 160 - 140 Diagonal L2 1/2x2 1/2x3/16 52 -4.173 12.293 34.0 
52.6 (b) 

Pass  

T3 140 - 120 Diagonal L3x3x3/16 80 -5.520 16.457 33.5 
70.3 (b) 

Pass  

T4 120 - 100 Diagonal L3 1/2x3 1/2x1/4 108 -6.754 21.598 31.3 
64.1 (b) 

Pass  

T5 100 - 80 Diagonal L3 1/2x3 1/2x1/4 128 -7.156 18.474 38.7 
67.6 (b) 

Pass  

T6 80 - 60 Diagonal L4x4x1/4 147 -7.665 23.870 32.1 
72.4 (b) 

Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T7 60 - 40 Diagonal L4x4x1/4 167 -8.206 20.582 39.9 
77.2 (b) 

Pass  

T8 40 - 20 Diagonal L4x4x3/8 187 -8.779 25.858 34.0 
70.7 (b) 

Pass  

T9 20 - 0 Diagonal L5x5x5/16 201 -9.501 37.986 25.0 
76.5 (b) 

Pass  

T1 180 - 160 Top Girt L1 3/4x1 3/4x3/16 6 -0.022 5.944 0.6 Pass  
              Summary   
            Leg (T6) 71.3 Pass  
            Diagonal 

(T7) 
77.2 Pass  

            Top Girt 
(T1) 

0.6 Pass  

            Bolt Checks 77.2 Pass  
      RATING = 77.2 Pass  
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 Existing   Pier Foundation Check for 180' SST

Customer Name: SBA Communication Corp.
Customer Site Number: CT46125-A-03

Customer Site Name: CT72XC031/Roxbury-Lower County Rd.
Carrier Name: Sprint Nextel

Latitude: 41.559528
Longitude:-73.292306

ACGI #17-6610

Allpro Consulting Group, Inc.
 9221 Lyndon B. Johnson Freeway, Suite 204

Dallas, TX 75243
Tel: 972-231-8893, Fax: 866-364-8375
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 INPUT DATA

- Foundation Reactions-(factored) - Pier Dimensions-

(TNX output):

Down Load: Pdwn 222 kips Diameter: Dpier 2.5ft

Uplift Load: Pup 196 kips Extension above grade: Epier 0.25 ft

Shear Load: S 24 kips
Concrete density See below

Moment: M 0 ft kips
Concrete strength Fc 3000 psi

Rebar Fy Fy 60 ksi

Foundation design Building code - IBC2012, ACI318-11, TIA-222-G

ACI Strength reduction factors

ϕcomp 0.65 (ACI 9.3.2.2)

ϕtens 0.9 (ACI 9.3.2.2a)

ϕshear 0.75 (ACI 9.3.2.3)

- Factor of Safety for soil strength-

ϕs_Bear 0.75 as per TIA-222-G code for bearing, 9.4.1 - for SST/MP

ϕs_friction 0.75 as per TIA-222-G code for skin friction resistance, 9.4.1

ϕs_lateral 0.75 as per TIA-222-G code for lateral resistance, 9.4.1

- Soil Properties-  (Note)

Number of soil layers NSL 3 j 1 NSL

Neglected soil height Lngl 2.5 ft k 1 NSL

i 1 NSL
ineg 2 (neglected soil layer number)

α 0.4 Estimated cohesion

Ground Water @ 15' depth below ground level

Height PHI Cu Soil Dens Conc Dens Ult Skin friction

Hj

2 ft

0.5 ft

7.5 ft

 ϕj

0 deg

35 deg

35 deg

 Cuj

0 ksf

0 ksf

0 ksf

 γs
j

0 pcf

165 pcf

165 pcf

 γc
j

150 pcf

150 pcf

150 pcf

 SKUdn
j

0 ksf

36 ksf

36 ksf

 SKUup
j

0 ksf

36 ksf

36 ksf



Lpier

1

NSL

j

Hj


 Lpier 10 ft

Soil Bearing Safety fator: SF 2 (as per GEO report)

10/26/2017 Pier Foundation (17-6610) for granular soil.xmcd
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Allowable bearing capacity: BCall 30ksf (as per GEO report)

End Ultimate bearing capacity: BCult BCall SF 60 ksf

 CALCULATIONS

 -Pier calculation-

Pier area Apier π
Dpier

2

4
 Apier 4.91ft2

Pier perimeter PMpier π Dpier PMpier 7.85ft

Pier volume Vpier Apier Lpier Epier  Vpier 1.86 cy

Weighted average unit weight of concrete

γcave
1

NSL

n

γc
n
Hn 



1

NSL

n

Hn



γcave 150 pcf

Pier concrete weight Wpier Vpier γcave Wpier 7.55 kips

 -Download capacity-

α 0.4 - (average value for soils 0.4)

σv
0

0.0 ksf

TL0 0 ft

σv
i

σv
i 1

1.0 γs
i

 Hi

SKFNk SKUdn
k
PMpier Hk Pk if k NSL= Apier BCult   0 kips  SKUFNk SKUup

k
PMpier Hk

SKFNk
0

141371.67

62.12·10

lb

 Pk
0

0

294524.31

lb



Pdcap

k

Pk ϕs_Bear

k

SKFNk ϕs_friction

Pdcap 1917.35 kips > Pdwn 222 kips OK!
Pdwn

Pdcap
11.58 %

 -Required Pier Length Based on Brohm's method for granular soils-

PPi if i ineg 2 Cui tan 45 deg
ϕi

2










2

 σv
i
tan 45 deg

ϕi

2










2









ϕs_lateral 0 kips








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PPj

0
0

3653.27

psf


PPj PPj PPj 1 PPj

0
0

3653.27

psf



PP
j

PPj PPj 1 
Hj

2










j

Hj  Lngl


PP 1.83 ksf
Passive pressure

PPallw
2PP

Lpier Lngl
 PPallw 0.49 kcf

Depth to point of zero shear

f
S

Dpier PPallw








1

2

0.816 f 3.62ft

 -Required pier length- L1 5 ft

A root S Epier Lngl L1  M Dpier PPallw L1
3 .5( )



 L1



 A 7.36ft

Lreq A Lngl

Lreq 9.86ft < Available Lpier 10 ft Ratio
Lreq

Lpier
 Ratio 98.585 % OK!

 SUMMARY

 -Pier Dimensions -

Depth of pier Lpier 10 ft Concrete strength Fc 3000 psi

Extension above grade Epier 0.25ft Rebar Fy Fy 60 ksi

Total length of pier Ltot Lpier Epier Ltot 10.25ft

Diameter Dpier 2.5 ft

Volume of pier concrete Vpier 1.86 cy

Weight of pier concrete Wpier 7.55 kips
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 Calculations summary

 -Download capacity-
Pdwn

Pdcap
11.58 %

Pdcap 1917.35 kips > Pdwn 222 kips OK!

 -Required Pier Length Based on Brohm's method for cohesive soils-

Lreq 9.86ft < Lpier 10 ft OK!
Lreq

Lpier
98.58 %

10/26/2017 Pier Foundation (17-6610) for granular soil.xmcd
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PIER WITH ROCK ANCHOR REINFORCEMENT 
 INPUT DATA

- Pier Dimensions-
- Foundation Reactions- G Code, (factored)

-Foundation Data as per (As per TNX Output) 
Diameter Bftg 2.5 ft

Extension above grade Dproj 0.25 ft
Down Load Pdwn 222 kips

Uplift Load Pup 196 kips
Concrete unit
weight

γc 150
lb

ft3


Shear Load S 24 kips

Moment M 0 ft kips
Fy 60 ksi

Rebar Fy

 Depths ,

Dsocket 10ft
Depth to bottom of socket ,

Drock 2ft
Depth to suitable rock ,

Dearth 0ft
Depth to suitable earth ,

 Soil Properties ,
ϕ 30deg

Rock failure angle,

Unit weight of earth, γearth 125
lb

ft3


Unit weight of rock,
γrock 165

lb

ft3


 Dimensions 
Lftg Dproj Dsocket 10.25ft

Overall footing length ,
E Drock Dearth

Suitable Earth height ,
R Dsocket Drock Dearth

Suitable rock height ,

Socket radius , Rftg
Bftg

2
1.25ft

XL E R( ) tan ϕ( ) 5.77ft
Gross Cone triangle leg ,

XR R tan ϕ( ) 4.62ft
Rock Cone triangle leg ,

h
2 Bftg

tan ϕ( )
8.66ft

Cone Height Below Ftg ,

Depth below Caisson hra 8ft

Rock Anchor Spacing SP 4ft

 Anchors 
holed 3.5in

Hole Diameter 
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Bond Strength σbond 60
lb

in2


Design :

Resistance from rock Anchors:

Radius of Rock cone, Xrac hra tan ϕ( ) 4.62ft

Conical volume
V1

π Xrac
2 hra

3
178.72ft3

Triangular Volume V2 Xrac hra SP 147.8ft3

Resisting Force Fanchor
V1 V2  γrock

2
26938.18 lb

 Volumes:
TCV1

π

3
Xrac

SP

2
 XL









2

 E R h( ) 3000.89 ft3
Revised total gross cone volume 

Revised total gross cone volume 
TRCV1

π

3
Xrac

SP

2
 XR









2

 R h( ) 2203.22 ft3

Revised cone point volume
CPV1

π

3
Xrac

SP

2
 Rftg









2

 h( ) 561.53ft3

Revised Rock volume( Net) Rnet.1 TRCV1 CPV1 π Rftg
2 R



 1602.41 ft3

Enet.1 TCV1 TRCV1 π Rftg
2 E



 787.86ft3

Revised Rock volume( Net)

Cvol1 π Rftg
2 Lftg 50.31ft3

Caisson Volume

 Resisting Forces:
Frock1 Rnet.1 γrock 264398.43 lb

Revised resisting rock force

Revised resisting rock force Fearth1 Enet.1 γearth 98481.9 lb

Revised resisting concrete force Fconcrete1 Cvol1 γc 7547.19 lb

Revised resisting socket force Fsocket1 Frock1 Fearth1 Fconcrete1 370427.51 lb

Anchor Resisting force Fanchor1 26.94kips

Check TIA-G Code:

UP2 0.75Frock1 0.75Fearth1 0.75Fconcrete1 0.75Fanchor1 298025.63 lb

Percentage Capacity, Pup

UP2
0.66 66.0% OK
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 EXISTING 180 ' SST TOWER  ANCHOR ROD CHECK
 REACTIONS ON THE FOUNDATION

 As per Tnx output (see attached)

Down load; Pv 222 kips Shear; S 22 kips

Uplift load; Pup 196 kips Moment; M 0 kips ft

 Anchor Rod Data is as per  Tower drawings by Universal Tower Inc., Job No. S-168, dated 07/1999

Number of Anchor Roads: Nanchors 4
n

5

in


Diameter of Anchors: Danchors 1.5in

Net Tensile Area of 
Anchors:

Aanchors 1.41in
2

 (Table 7-17, AISC 14th  )

Ultimate Tensile Stress: Fanchors 58ksi (Grade A 36)

Saftey Factor for Anchor: ϕanchor 0.80 (Section 4.9.9, TIA-222-G)

Allowable Axial Load
per Anchor:

Tcap ϕanchor Fanchors Aanchors

Tcap 65.42 kips

For detail type (C) as per 
Figure 4.4

η 0.55

Maximum Load on Anchor: Tmax

Pup
S

η


Nanchors
 Tmax 59 kips

Anchor Rod Capacity:
Tmax

Tcap
90.18 %

OK!

 Summary

S 22 kips

Down load Pv 222 kips

Uplift load Pup 196 kips

Moment M 0 ft kip

Anchor Rod Check Tmax 59 kips < Tcap 65.42 kips

Anchor_Rod_Check if Tmax Tcap "OK" "Not OK" 

Anchor_Rod_Check "OK"
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CT72XC031
DO MACRO EQUIPMENT DEPLOYMENT

MOUNT AUGMENTATION @ 177'

SELF SUPPORT TOWER

ROXBURY, CT
LITCHFIELD COUNTY

0 01/11/18 ISSUE FOR CONSTRUCTION JAD

SHEET NUMBER:

SHEET TITLE:

SITE INFORMATION:

REVISIONS:

CHECKED BY: DWG

S1

ROXBURY, CT

LATITUDE: 41.55952778
LONGITUDE: -73.29230556

CT72XC031

THE INFORMATION CONTAINED IN THIS SET OF
DOCUMENTS IS PROPRIETARY BY NATURE.  ANY USE
OR DISCLOSURE OTHER THAN THAT WHICH RELATES

TO THE CLIENT NAMES IS STRICTLY PROHIBITED.

MOUNT AUGMENTATION

PO BOX 2621, BOISE, ID 83701
P: 530.539.4787

E: CONTACT@GEOSTRUCTURAL.COM
WWW.GEOSTRUCTURAL.COM

Sprint

1 INTERNATIONAL BLVD., SUITE 800
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P: 800.357.7641

134 FLANDERS RD., SUITE 125
WESTBOROUGH, MA 01581
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TITLE SHEET

SITE INFORMATION

STRUCTURE TYPE: SELF SUPPORT

MOUNT TYPE: SECTOR FRAMES

LATITUDE: 41.55952778 (NAD 83)

LONGITUDE: -73.29230556 (NAD 83)

CITY, STATE: ROXBURY, CT

COUNTY: LITCHFIELD

SBA SITE: CT46125-A ROXBURY-LOWER COUNTY RD

COORDINATES ARE FOR NAVIGATIONAL PURPOSES ONLY, NOT TO 1A ACCURACY.

MOUNT AUGMENTATION CONFIGURATION

AUGMENTATION SCOPE

AUGMENT ALL SECTORS OF CARRIER'S EXISTING MOUNT INSTALLATION AS REQUIRED (UNLESS NOTED OTHERWISE)

SHEET INDEX

SHEET DESCRIPTION

S-1 TITLE SHEET

S-2 NOTES AND SPECIFICATIONS

S-3 AUGMENTATIONS, SECTIONS & DETAILS

DO NOT SCALE DRAWINGS

CONTRACTOR SHALL VERIFY ALL PLANS, EXISTING DIMENSIONS, CONDITIONS ON THE
JOB SITE & SHALL IMMEDIATELY NOTIFY THE ENGINEER IN WRITING OF ANY
DISCREPANCIES BEFORE PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR THE
LABOR & MATERIALS FOR THE DISCREPANCIES.

CODE COMPLIANCE

ALL WORK SHALL BE PERFORMED AND MATERIALS INSTALLED IN ACCORDANCE WITH
THE CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE LOCAL
GOVERNING AUTHORITIES.

                   BUILDING CODE AND DESIGN STANDARD: 2012 IBC / TIA-222-G

GENERAL DESIGN NOTES

1. THIS PLAN HAS BEEN DESIGNED UTILIZING THE CORRESPONDING MOUNT  STRUCTURAL ANALYSIS.

2. THESE PLANS HAVE BEEN DESIGNED IN ACCORDANCE WITH THE GOVERNING PROVISIONS OF
TIA/EIA-222, ASCE 7, AWS, ACI, AND AISC. MATERIALS AND SERVICES PROVIDED BY THE
CONTRACTOR SHALL CONFORM TO THE ABOVE-MENTIONED CODES AND THE CONTRACT
SPECIFICATIONS.

3. ALL STRUCTURE INFORMATION OBTAINED IN THE FORM OF FROM INFORMATION PROVIDED BY THE
CLIENT.  CONTRACTOR SHALL OBTAIN AND BECOME FAMILIAR WITH THE REFERENCED
DOCUMENTS.  CONTRACTOR SHALL ISSUE A REQUEST FOR INFORMATION (RFI) IN THE EVENT ANY
DISCREPANCIES ARE DISCOVERED BETWEEN THESE DOCUMENTS AND THE AS-BUILT CONDITIONS IN
THE FIELD IN A SITE VISIT THAT SHALL BE PERFORMED PRIOR TO STARTING FABRICATION OR
CONSTRUCTION.

4. ALL MATERIALS UTILIZED FOR THIS PROJECT MUST BE NEW AND FREE OF ANY DEFECTS.

5. ALL PRODUCT OR MATERIAL SUBSTITUTIONS PROPOSED BY THE CONTRACTOR SHALL BE APPROVED
IN WRITING BY THE ENGINEER. CONTRACTOR SHALL PROVIDE DOCUMENTATION TO ENGINEER
SUITABLE TO DETERMINE IF SUBSTITUTE IS ACCEPTABLE FOR USE AND MEETS THE ORIGINAL DESIGN
CRITERIA. DIFFERENCES FROM THE ORIGINAL DESIGN, INCLUDING MAINTENANCE, REPAIR AND
REPLACEMENT, SHALL BE NOTED. ESTIMATES OF COSTS/CREDITS ASSOCIATED WITH THE
SUBSTITUTION (INCLUDING RE-DESIGN COSTS AND COSTS TO SUB-CONTRACTORS) SHALL BE
PROVIDED TO THE ENGINEER. CONTRACTOR SHALL PROVIDE ADDITIONAL
DOCUMENTATION AND/OR SPECIFICATIONS TO THE ENGINEER AS REQUESTED.

6. PROVIDE STRUCTURAL STEEL SHOP DRAWING(S) TO THE ENGINEER OF RECORD FOR APPROVAL
PRIOR TO FABRICATION (ONLY IF SPECIFICALLY REQUESTED BY ENGINEER).

7. UNLESS NOTED OTHERWISE, ALL NEW MEMBERS AND REINFORCING SHALL MAINTAIN THE EXISTING
MEMBER WORK LINES AND NOT INTRODUCE ECCENTRICITIES INTO THE STRUCTURE.

8. ANY CONTRACTOR-CAUSED DAMAGE TO PROPERTY OF THE LAND OWNER, PROPERTY OF THE
STRUCTURE OWNER, PROPERTY OF THE CUSTOMER, SITE FENCING OR GATES, ANY AND ALL UTILITY
AND/OR SERVICE LINES, SHOWN OR NOT SHOWN ON THE PLANS, SHALL BE REPAIRED OR
REPLACED AT THE SOLE COST OF THE CONTRACTOR AND SHALL BE ACCOMPLISHED BY THE
CONTRACTOR OR SUBCONTRACTOR AS APPROVED BY THE ENGINEER OF RECORD AND LAND
OWNER. DAMAGE TO EQUIPMENT OR PROPERTY OF ANY KIND BELONGING TO OTHER COMPANIES
(BESIDES THE INDICATED CUSTOMER) SHALL BE ADDRESSED BY THE CONTRACTOR WITH THE
COMPANIES THAT OWN THE DAMAGED ITEMS.

RIGGING PLAN REQUIRED

THIS SET OF PLANS DOES "NOT" CONSTITUTE A RIGGING PLAN.

A PROPER RIGGING PLAN SHALL BE PERFORMED BY A LICENSED
PROFESSIONAL ENGINEER PRIOR TO PROCEEDING ON ANY
AUGMENTATIONS SHOWN HEREIN.
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NOTES AND
SPECIFICATIONS

NOMINAL HOLE DIMENSIONS

BOLT Ø STANDARD HOLE Ø

1/2"Ø 9/16"Ø

5/8"Ø 11/16"Ø

3/4"Ø 13/16"Ø

7/8"Ø 15/16"Ø

1"Ø 11
16"Ø

STRUCTURAL STEEL

1. STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED, AND ERECTED IN ACCORDANCE WITH THE CURRENT EDITION OF
THE AISC STEEL CONSTRUCTION MANUAL AND SECTION 4 OF THE TIA CODE.

2. PRE-QUALIFIED STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING MINIMUM GRADES UNLESS OTHERWISE NOTED:
• CHANNELS & ANGLES ................ ASTM A36, (Fy = 36 KSI)
• PLATES ......................................... ASTM A36, (Fy = 36 KSI)
• PIPES ............................................ ASTM A53 GR.B, (Fy = 35 KSI)
• HSS ROUND ................................. ASTM A500 GR.B, (Fy = 42 KSI)
• HSS RECTANGULAR ................... ASTM A500 GR.B, (Fy = 46 KSI)
• STRUCTURAL BOLTS .................... ASTM A325
• U-BOLTS ....................................... ASTM A307 GR.A
• NUTS FOR BOLTS ......................... ASTM A563 (THREADING TO MATCH BOLT)
• WASHERS FOR BOLTS ................. ASTM F436
• SEE TABLE 5-1 OF THE TIA CODE FOR ADDITIONAL SHAPES AND STANDARDS THAT ARE NOT LISTED ABOVE.

3.  NON PRE-QUALIFIED STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING STANDARDS PER THE TIA CODE:
• THE CARBON EQUIVALENT OF STEEL SHALL NOT EXCEED 0.65 PER SECTION 5.4.2 OF THE TIA CODE
• ELONGATION OF STEEL SHALL NOT BE LESS THAN 18%
• TEST REPORTS SHALL BE IN ACCORDANCE WITH ASTM A6 OR A568
• TOLERANCES SHALL BE IN ACCORDANCE WITH ASTM A6

4. FIELD CUT EDGES, EXCEPT DRILLED HOLES, SHALL BE GROUND SMOOTH AND COLD GALVANIZED.

5. ALL WELDING WORK SHALL CONFORM TO THE AWS D1.1 STRUCTURAL WELDING CODE.  ALL WELDING SHALL BE
PERFORMED BY CERTIFIED WELDERS ONLY. WELDING ELECTRODES SHALL BE E70XX.

6. ALL DETAILING, FABRICATION AND ERECTION OF STRUCTURAL STEEL SHALL CONFORM TO AISC SPECS AND CODES,
LATEST EDITION.

7. UPON REQUEST, THE CONTRACTOR SHALL SUBMIT DETAILED, ENGINEERED, COORDINATED AND CHECKED SHOP
DRAWINGS FOR ALL STRUCTURAL STEEL TO THE ENGINEER OF RECORD TO REVIEW FOR COMPLIANCE WITH DESIGN
INTENT PRIOR TO THE START OF FABRICATION AND/OR ERECTION.

8. TORCH-CUTTING OF ANY KIND SHALL NOT BE PERMITTED.

9. ALL BOLT HOLES SHALL BE STANDARD SIZE BOLT HOLES PER AISC 360, UNLESS OTHERWISE NOTED. ALL HOLES SHALL BE
SHOP DRILLED OR SUB-PUNCHED AND REAMED. BURNING OF HOLES IS NOT PERMITTED. WHERE SLOTTED OR OVERSIZE
HOLES ARE SPECIFIED ON THE DRAWINGS, EXTRA-THICK ASTM F436 PLATE WASHERS SHALL BE USED (3/16" MINIMUM
THICKNESS) WITH A DIAMETER SUITABLE TO COVER THE EXTENTS OF THE SLOT OR HOLE. BOLTS SHALL BE HEAVY-HEX
WHERE AVAILABLE IN THE SIZE AND GRADE SPECIFIED, OTHERWISE BOLTS SHALL BE HEX HEAD CAP SCREWS.

10. ALL STEEL HARDWARE, INCLUDING ADHESIVE OR EMBEDDED ANCHOR BOLTS AND THEIR ACCESSORIES, SHALL BE
HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A153 (EXCEPT BOLTS SMALLER THAN 12" SHALL CONFORM TO FE/ZN
3 AT PER ASTM F1941 WHERE HOT-DIP GALVANIZED BOLTS ARE NOT AVAILABLE). ALL STEEL MEMBERS, INCLUDING
WELDMENTS, SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE WITH ASTM A123. REPAIR DAMAGE TO GALVANIZED
COATINGS USING ASTM A780 PROCEDURES WITH A ZINC RICH PAINT (SUCH AS ZINC GALVILITE) FOR GALVANIZING
DAMAGED BY HANDLING, TRANSPORTING, CUTTING, WELDING, OR BOLTING. DO NOT HEAT SURFACES TO WHICH
REPAIR PAINT HAS BEEN APPLIED. CALL OUT HOLES REQUIRED FOR HOT-DIP GALVANIZING ON SHOP DRAWINGS.

11. MEMBERS SHALL BE SHOP-FABRICATED AND WELDED TO THE EXTENT PRACTICABLE IN ORDER TO REDUCE FIELD
INSTALLATION COSTS.

CONTRACTOR NOTES

1. PRIOR TO BEGINNING CONSTRUCTION, ALL CONTRACTORS AND SUBCONTRACTORS MUST ACKNOWLEDGE IN WRITING TO
TOWER OWNER THAT THEY HAVE OBTAINED, UNDERSTAND, AND WILL FOLLOW STRUCTURE OWNER STANDARDS OF PRACTICE,
CONSTRUCTION GUIDELINES, ALL SITE AND STRUCTURE/TOWER SAFETY PROCEDURES, ALL PRODUCT LIMITATIONS AND
INSTALLATION PROCEDURES USED ON SITE, AND PROPOSED AUGMENTATIONS DESCRIBED. RECEIPT OF ACKNOWLEDGEMENT
MUST OCCUR PRIOR TO BEGINNING CONSTRUCTION OR CLIMBING. IT IS THE RESPONSIBILITY OF THE GENERAL CONTRACTOR
TO PROVIDE THIS DOCUMENTATION FOR STRUCTURE OWNER ON COMPANY LETTERHEAD AND THE RESPONSIBILITY OF THE
GENERAL CONTRACTOR TO OBTAIN THIS DOCUMENTATION FROM ANY SUBCONTRACTORS (ON SUBCONTRACTOR
LETTERHEAD) AND DELIVER IT TO THE STRUCTURE OWNER.

2. IF THE CONTRACTOR DISCOVERS ANY EXISTING CONDITIONS THAT ARE NOT REPRESENTED ON THESE DRAWINGS, OR ANY
CONDITIONS THAT WOULD INTERFERE WITH THE INSTALLATION OF THE AUGMENTATIONS, THE ENGINEER OF RECORD SHALL BE
CONTACTED IMMEDIATELY TO EVALUATE THE SIGNIFICANCE OF THE DEVIATION.

3. THE CONTRACTOR SHALL SOLICIT AND HIRE THE SERVICES OF A QUALIFIED AUGMENTATION INSPECTOR PRIOR TO BEGINNING
CONSTRUCTION. THE AUGMENTATION INSPECTOR MAY BE AN EMPLOYEE OF THE CONTRACTOR'S FIRM, HOWEVER THE
INSPECTOR'S ONLY DUTIES SHALL BE INSPECTION, TESTING, AND REPORT CREATION AS REQUIRED ON THE "AUGMENTATION
INSPECTION NOTES" SHEET.

4. THE CONTRACTOR SHALL NOTIFY THE TOWER OWNER OF THE PLANNED CONSTRUCTION & INSPECTION SCHEDULE, AS WELL
AS ANY CHANGES TO THE SCHEDULE, WITHIN TWO BUSINESS DAYS OF THE COMPLETION OF THE SCHEDULE OR SCHEDULE
REVISION BOTH PRIOR TO BEGINNING CONSTRUCTION AND DURING CONSTRUCTION AS THE SCHEDULE CHANGES.  THE
STRUCTURE OWNER WHEN THE WORK HAS BEEN COMPLETED WITHIN 2 BUSINESS DAYS OF THE COMPLETION OF THE WORK
AND ASSOCIATED AUGMENTATION INSPECTIONS & TESTING (WHEN APPLICABLE).

5. IT IS ASSUMED THAT ANY STRUCTURAL AUGMENTATION WORK SPECIFIED ON THESE PLANS WILL BE ACCOMPLISHED BY
KNOWLEDGEABLE WORKMEN WITH TOWER CONSTRUCTION EXPERIENCE. THIS INCLUDES PROVIDING THE NECESSARY
CERTIFICATIONS TO THE STRUCTURE OWNER AND ENGINEER INCLUDING BUT NOT LIMITED TO TOWER CLIMBER AND RESCUE
CLIMBER CERTIFICATIONS, ET CETERA.

6. THESE DRAWINGS DO NOT INDICATE THE METHOD OF CONSTRUCTION. THE CONTRACTOR SHALL SUPERVISE AND DIRECT THE
WORK AND SHALL BE SOLELY RESPONSIBLE FOR ALL CONSTRUCTION METHODS, MEANS, TECHNIQUES, SEQUENCES AND
PROCEDURES.

7. CONTRACTOR SHALL WORK WITHIN THE LIMITS OF THE STRUCTURE OWNER'S PROPERTY OR LEASE AREA AND APPROVED
EASEMENTS. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY WORK IS WITHIN THESE BOUNDARIES. CONTRACTOR
SHALL EMPLOY A SURVEYOR AS REQUIRED. ANY WORK OUTSIDE THESE BOUNDARIES SHALL BE APPROVED IN WRITING BY THE
LAND OWNER PRIOR TO MOBILIZATION. CONSTRUCTION STAKING AND BOUNDARY MARKING IS THE RESPONSIBILITY OF THE
CONTRACTOR.

BOLTS

1. ALL CONNECTIONS OF STRUCTURAL STEEL MEMBERS SHALL BE MADE USING SPECIFIED GALVANIZED HIGH STRENGTH ASTM
A325 OR A490 BOLTS WITH THREADS EXCLUDED FROM SHEAR PLANE.

2. FASTENERS SHALL BE INSTALLED IN PROPERLY ALIGNED HOLES, WITH BOLT HEADS FACING DOWN WHERE APPLICABLE.

3. ALL BOLTS AT EVERY CONNECTION SHALL BE INSTALLED SNUG-TIGHT UNTIL THE SECTION IS FULLY COMPACTED AND ALL
PLIES ARE JOINED, AND THEN TIGHTENED FURTHER BY AISC - "TURN OF THE NUT" METHOD.  TIGHTENING SHALL PROGRESS
SYSTEMATICALLY.

4. BOLT LENGTHS UP TO AND INCLUDING 4 DIAMETERS SHALL BE TENSIONED 1/3 TURN BEYOND SNUG-TIGHT. BOLT LENGTHS
OVER 4 DIAMETERS SHALL BE 11

2 TURNS BEYOND SNUG-TIGHT.

5. ALL BOLTED CONNECTIONS SHALL USE LOCK WASHERS.

STRUCTURAL ERECTION AND BRACING REQUIREMENTS

1. THE STRUCTURAL DRAWINGS ILLUSTRATE THE COMPLETED STRUCTURE WITH ALL ELEMENTS IN THEIR FINAL POSITIONS, PROPERLY
SUPPORTED AND BRACED.

2. THE CONTRACTOR SHALL PROVIDE SHORING AND BRACING AS REQUIRED DURING CONSTRUCTION TO ENSURE STABILITY.
DESIGN AND SEQUENCING OF CONSTRUCTION SHORING AND BRACING IS OUTSIDE THE SCOPE OF THIS WORK.

3. THE CONTRACTOR IS RESPONSIBLE FOR THE DESIGN AND EXECUTION OF ALL MISCELLANEOUS SHORING, BRACING,
TEMPORARY SUPPORTS, GUYING, ETC. NECESSARY TO PROVIDE A COMPLETE AND STABLE STRUCTURE AS SHOWN ON THESE
DRAWINGS.

CONSTRUCTION INSPECTION CHECKLIST

CONSTRUCTION AND/OR
INSTALLATION INSPECTIONS
REQUIRED FOR REPORT?
(CHECK=YES, BLANK=NO)

INSPECTION REPORT ITEM

√ CONSTRUCTION INSPECTIONS

THIRD-PARTY CERTIFIED WELD INSPECTION (INCLUDING IBC SPECIAL INSPECTIONS)

√ GALVANIZING REPAIR MATERIAL PREPARATION, INSPECTION, & PAINT APPLICATION

√ PRIME CONTRACTOR'S AS-BUILT DOCUMENTS (SIGNED & DATED)

√ FABRICATION INSPECTION

√ MATERIAL TEST REPORT(S) / MILL CERTIFICATE(S)

√ PACKING SLIPS FOR STRUCTURAL MATERIALS
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AUGMENTATIONS,
SECTIONS &

DETAILS

CONSTRUCTION NOTES

1. SCOPE OF WORK MUST BE COMPLETED AT WIND SPEEDS < 20 MPH.

2. ALL DIMENSIONS ARE APPROXIMATE. CONTRACTOR SHOULD FIELD-VERIFY ALL DIMENSIONS BEFORE
FABRICATION OF STEEL AND COMMENCEMENT OF WORK. FIELD CUT MEMBERS AS REQUIRED.

3. CONTRACTOR TO COORDINATE THE TEMPORARY REMOVAL/RELOCATION/REPLACEMENT OF
ELEMENTS (E.G. COAX, CLIPS, TMAs, ETC.) CONNECTED TO, OR IN THE DIRECT PATH, OF NEW
AUGMENTATION MEMBERS.

AUGMENTED MOUNT ISOMETRIC
SCALE: N.T.S.

AUGMENTED MOUNT FRONT ELEVATION
SCALE: N.T.S.

SECTOR FRAMES @ 177'

 AUGMENTATION

AUGMENTED MOUNT PLAN
SCALE: N.T.S.

MOUNT AUGMENTATION ISOLATION
SCALE: N.T.S.

 NEW MOUNT AUGMENTATIONS

CONTRACTOR TO MODIFY FACE WIDTH OF EXISTING MOUNT FRAME FROM 12' WIDE TO 4.5' WIDE.
TOP AND BOTTOM ANGLE RAIL MEMBERS TO BE CUT JUST BEYOND THE WELDED INTERIOR MOUNT
PIPE LOCATIONS AS DEPICTED IN PHOTO BELOW. APPLY (2) COATS OF COLD-GALV. COMPOUND
TO CUT MEMBER ENDS. [TYP. (3) SECTORS]

NEW PIPE 2.0 STD. (2.375"O.D.) MOUNT PIPE INSTALLED IN MIDDLE POSITION OF MODIFIED MOUNT
FACE. ATTACH NEW MOUNT PIPE TO EXISTING WELDED MOUNT PIPE WITH (2) SITEPRO1 DCP12K
PIPE TO PIPE CLAMP SETS AND INSTALL PROPOSED PANEL ANTENNA. [(3) TOTAL]

CONTRACTOR TO REMOVE AND DISPOSE OF EXISTING PIPE STIFF-ARM (TIE-BACK) MEMBER FROM
TERMINAL END OF MOUNT AND TOWER LEG. [TYP. (3) LOCATIONS]

SECTOR FRAME STIFF ARM KIT
SITEPRO1 PART# SPTB, 1 KIT PER SECTOR, INSTALLED FROM (E) INTERIOR WELDED PIPE MOUNT
MEMBER TO ADJACENT TOWER LEG SIMILAR TO EXISTING PER MANUF. SPECS. [(3) TOTAL]

DUAL PIPE MOUNT ASSEMBLY KIT
ALL 800, 1900 AND 2500 MHZ RRH UNITS MUST BE INSTALLED DIRECTLY TO TOWER LEGS ON NEW
SITEPRO1 PART# CWT8-LL DUAL PIPE MOUNT ASSEMBLIES TO THE TOWER LEG BELOW THE EXISTING
MOUNT ATTACHMENT POINT AS SHOWN IN CONSTRUCTION DRAWINGS. [(3) TOTAL]

AUGMENTATIONS SHALL BE COMPLETED PRIOR TO THE INSTALLATION OF ANY NEW EQUIPMENT.

1

2

3

4

5

EXISTING MEMBER SHOWN
AS GREY LINE, TYP.

PROPOSED AUGMENT MEMBER
INSTALLED AS SHOWN, TYP.

2

INSTALLATION NOTES

1. AUGMENT MEMBER(S) MAY NEED TO BE FIELD-CUT
TO LENGTH TO ACCOMMODATE THIS
INSTALLATION.  CONTRACTOR TO CUT AND DRILL
TO SUIT AS REQUIRED AND APPLY (2) COATS OF
COLD-GALV. COMPOUND TO CUT MEMBER ENDS.

2. CONTRACTOR TO CHECK ALL EXISTING MEMBER
CONNECTION BOLTS, PARTICULARLY STANDOFF TO
TOWER BOLTS, FOR PROPER INSTALLATION AND
TIGHTNESS.

3. COORDINATE PLACEMENT OF NEW AUGMENT
MEMBERS WITH EXISTING TOWER AND CLIMBING
FACILITY ELEMENTS (E.G. STEP PEGS, COAX PORTS,
ETC.)

4. REFER TO CONSTRUCTION DRAWINGS (BY OTHERS)
AND MOUNT STRUCTURAL ANALYSIS FOR
APPROVED INSTALLATION LOCATIONS AND
QUANTITIES OF APPURTENANCES.

CUT ANGLE TOP AND BOTTOM RAIL
MEMBER ENDS BEYOND VERTICAL

PIPE & APPLY COLD-GALV, TYP.

2.25'±2.25'±

4.5'±

3

4
1

1

2

1
CUT LINE

1
CUT LINE

INSTALL NEW TIE-BACK TO
EXISTING VERTICAL PIPE W/
KIT-PROVIDED CLAMP

INSTALL MOUNT PIPE AND PANEL
ANTENNA IN MIDDLE POSITION

4

4

2

2

5

5

1

1

11
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