
32 Clinton Street, Saratoga Springs, NY 12866 
Office 518-306-1733 – Fax 518-306-1711 
www.airosmithdevelopment.com 

May 8th, 2017 

Melanie Bachman, Executive Director 
Connecticut Siting Council  
10 Franklin Square 
New Britain, CT 06051 

RE:   Notice of Exempt Modification – Antenna Swap & 
Additional Ground Based Equipment for wireless facility located 
at 115 BIRCH MOUNTAIN ROAD, GLASTONBURY, CONNECTICUT – 
CT33XC541 (41°42'32.24"N, - 72°28'24.1"W) 

Dear Ms. Bachman: 

Sprint Spectrum, LP ("Sprint") currently maintains wireless telecommunications antennas at 
the (170-foot level) on an existing (200-foot tower) at the above-referenced address. The tower is 
owned by Crown Castle, and the property is owned by Scarrone Carolyn R Trustee.  

Sprint's proposed work involves antenna replacement and tower work. Sprint intends to 
replace three (3) antennas and add six (6) RET Cables, (3) Diplexers on the tower. Sprint is also 
proposing to add three (3) ground based remote radio heads (RRH’s) and (3) Diplexers to an existing H 
frame. All the proposed work is contained within the existing fenced area. Please refer to the 
attached drawings for site plans prepared by Infinigy Engineering. 

Please accept this letter as notification pursuant to R.C.S.A. § 16-50j-73, for construction that 
constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b). In accordance with R.C.S.A. 
§ 16-50j-73, a copy of this letter is being sent to RICHARD J JOHNSON, Town Manager of the Town
of Glastonbury. A copy of this letter is also being sent to SCARRONE CAROLYN R TRUSTEE the owner 
of the property on which the tower is located. 

The planned modifications to the facility fall squarely within those activities explicitly 
provided for in R.C.S.A. § 16-50j-72(b). 

1. The proposed modifications will not result in an increase in the height of the existing

tower.

2. The antennas work is a one-for-one replacement of facility components.

3. The proposed modifications will include the addition of ground base equipment as

depicted on the attached drawings; however, the proposed equipment will not require
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an extension of the site boundaries. 

 
4. The proposed modifications will not increase noise levels at the facility by six decibels or 

more. 
 

5. The additional ground based equipment will not increase radio frequency (RF) emissions 
at the facility to a level at or above the Federal Communications Commission (FCC) 
adopted safety standard. 

 
 

For the foregoing reasons, Sprint respectfully submits that the proposed modifications to the above 
referenced telecommunications facility constitutes an exempt modification under 
R.C.S.A. § 16-50j-72(b). 
 

If you have any questions or require any additional information regarding this request, please do 
not hesitate to give me a call at (518) 306-1711 or email me to aperkowski@airosmithdevelopment.com 

 
 
Kind Regards, 

 
Arthur Perkowski 
Airosmith Development Inc. 
32 Clinton Street 
Saratoga Springs, NY 12866 
518-306-1711 desk & fax 
518-871-3707 cell 
aperkowski@airosmithdevelopment.com 
 
 
Attachment 
 
CC: SCARRONE CAROLYN R TRUSTEE (Land Owner)  
       RICHARD J JOHNSON (Town Manager, Glastonbury, CT) 
       Maryellen Perrotta, Crown Castle (Tower Owner)   
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

SPRINT Existing Facility 
 

Site ID: CT33XC541 
 

Motorola Tower 
333 Birch Mountain Road 
Glastonbury, CT  06033 

  
April 25, 2017 

 
EBI Project Number: 6217001787 

 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
7.62 % 
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April 25, 2017 

SPRINT  
Attn: RF Engineering Manager 
1 International Boulevard, Suite 800 
Mahwah, NJ  07495 

 

Emissions Analysis for Site:  CT33XC541 – Motorola Tower 

 

EBI Consulting was directed to analyze the proposed SPRINT facility located at 333 Birch Mountain 
Road, Glastonbury, 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 (µW/cm2). 
The number of µW/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) band 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 333 Birch 
Mountain Road, Glastonbury, 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) 2 CDMA channels (850 MHz) were considered for each sector of the proposed installation. 

These Channels have a transmit power of 30 Watts per Channel. 
 
2) 2 CDMA channels (1900 MHz (PCS)) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 30 Watts per Channel. 
 
3) 2 LTE channels (1900 MHz (PCS)) were considered for each sector of the proposed 

installation.  These Channels have a transmit power of 60 Watts per Channel. 
 
4) Since the Remote Radio Heads (RRH) radios are ground mounted there are additional cabling 

losses accounted for. For each ground mounted RF path the following losses were calculated. 
1.68 dB of additional cable loss for all ground mounted 850 MHz Channels and 2.77 dB of 
additional cable loss for all ground mounted 1900 MHz channels were factored into the 
calculations used for this analysis. This is based on manufacturers Specifications for 220 feet 
of 1-1/4” coax cable on each path. 
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5) 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. 

 
6) 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.  
 

7) The antennas used in this modeling are the RFS APXVSPP18-C-A20 for transmission in the  
850 MHz and 1900 MHz (PCS) 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. 

 
8) The antenna mounting height centerlines of the proposed antennas are 170 feet above ground 

level (AGL) for Sector A, 170 feet above ground level (AGL) for Sector B and 170 feet 
above ground level (AGL) for Sector C. 

 
9) 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: RFS               
APXVSPP18-C-A20 Make / Model: RFS             

APXVSPP18-C-A20 Make / Model: RFS               
APXVSPP18-C-A20 

Gain: 13.4 / 15.9 dBd Gain: 13.4 / 15.9 dBd Gain: 13.4 / 15.9 dBd 
Height (AGL):  170 feet Height (AGL):  170 feet Height (AGL):  170 feet 

Frequency Bands 850 MHz /                   
1900 MHz (PCS) Frequency Bands 850 MHz /                   

1900 MHz (PCS) Frequency Bands 850 MHz /                   
1900 MHz (PCS) 

Channel Count 6 Channel Count 6 Channel Count 6 
Total TX 

Power(W): 240 Watts Total TX 
Power(W): 240 Watts Total TX 

Power(W): 240 Watts 

ERP (W): 4,592.16 ERP (W): 4,592.16 ERP (W): 4,592.16 

Antenna A1 MPE% 0.70 % Antenna B1 
MPE% 0.70 % Antenna C1 MPE% 0.70 % 

 

  

 

 

 

 

 

 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

SPRINT – Max per sector 0.70 % 
Tilcon Tomasso 0.12 % 

Arch Cmcns 0.09 % 
SkyTel 0.08 % 

Arch Cmcns 0.16 % 
US Drug 0.08 % 

Internal Revenue 0.08 % 
Connecticut Radio 0.12 % 

Federal Express 0.08 % 
Northeast Paging 0.45 % 

Stamm Const. 0.15 % 
Unknown 2.16 % 
T-Mobile 3.35 % 

Site Total MPE %: 7.62 % 

SPRINT Sector A Total: 0.70 % 
SPRINT Sector B Total: 0.70 % 
SPRINT Sector C Total: 0.70 % 

 
Site Total: 7.62 % 

SPRINT _ Max Values per 
Frequency Band / Technology 

# 
Channels 

Watts ERP 
(Per Channel) 

Height       
(feet) 

Total Power 
Density 

(µW/cm2) 
Frequency (MHz) 

Allowable 
MPE 

(µW/cm2) 

Calculated 
% MPE 

Sprint 850 MHz CDMA 2 445.78 170 1.19 850 MHz 567 0.21% 
Sprint 1900 MHz (PCS) CDMA 2 616.77 170 1.65 1900 MHz (PCS) 1000 0.16% 

Sprint 1900 MHz (PCS) LTE 2 1,233.53 170 3.30 1900 MHz (PCS) 1000 0.33% 
      Total: 0.70% 
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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: 0.70 % 
Sector B: 0.70 % 
Sector C: 0.70 % 

SPRINT Maximum 
Total (per sector): 

0.70 % 

  
Site Total: 7.62 % 

  
Site Compliance Status:  COMPLIANT 

 

 

The anticipated composite MPE value for this site assuming all carriers present is 7.62 % 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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1) INTRODUCTION 
 
This tower is a 200 ft Self Support tower designed by SABRE COMMUNICATIONS in November of 1998. The 
tower was originally designed for a wind speed of 85 mph per TIA/EIA-222-F. 
 
2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of TIA-222-G 
Structural Standard for Antenna Supporting Structures and Antennas using a 3-second gust wind speed of 97 
mph with no ice, 50 mph with 1 inch ice thickness and 60 mph under service loads, exposure category C with 
topographic category 1 and crest height of 0 feet. 
 

Table 1 - Proposed Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

170.0 171.0 
3 rfs celwave 

APXVSPP18-C-A20 w/ 
Mount Pipe 6 5/16 - 

3 rfs celwave FD9R6004/1C-3L 

 
Table 2 - Existing Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

198.0 

208.0 1 rfs celwave ALR10-O 
2 
1 

7/8 
1/2 

1 

205.5 

1 rfs celwave PD1107-1 
- - 3 

1 rfs celwave PD201-7 

- - - 2 7/8 2 

205.0 1 decibel DB225-A 

- - 1 204.0 1 scala OGB6-928N 

198.0 1 crown mounts Sector Mount [SM 602-3] 

182.0 
183.0 

3 commscope ATBT-BOTTOM-24V 

12 1-5/8 1 

3 commscope 
LNX-6515DS-VTM w/ 

Mount Pipe 

3 ems wireless 
RR90-17-02DP w/ Mount 

Pipe 

3 ericsson KRY 112 71 

182.0 1 crown mounts Sector Mount [SM 602-3] 

170.0 
171.0 6 decibel 

DB980H90E-M w/ Mount 
Pipe 

1 1/2 2 

170.0 1 crown mounts Sector Mount [SM 506-3] 6 1-5/8 1 

163.0 163.0 
1 crown mounts Pipe Mount [PM 601-1] 

1 1/2 1 
1 kathrein PR-850 

144.0 

155.0 1 sinclair SRL480N1DT4 - - 2 

152.0 2 rfs celwave PD1109-1 
3 
1 

1/2 
7/8 

1 150.0 1 celwave PD156S-4 

144.0 1 crown mounts Sector Mount [SM 602-3] 
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Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 
Note 

53.0 

55.0 1 lucent KS24019-L112A 

1 1/2 1 
53.0 1 crown mounts 

Side Arm Mount [SO 202-
1] 

Notes: 
1) Existing equipment 
2) Equipment to be removed, not considered in this analysis 
3) Abandoned equipment, considered in this analysis  

 
Table 3 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

180.0 180.0 9 decibel DB809 9 7/8 

160.0 160.0 9 decibel DB809 9 7/8 

140.0 140.0 12 generic DAPA 2980 12 1-5/8 

120.0 120.0 12 generic DAPA 2980 12 1-5/8 

100.0 100.0 12 generic DAPA 2980 12 1-5/8 

80.0 80.0 1 generic 6’ Dish 1 EW64 

70.0 70.0 1 generic 1 Meter Dish 1 7/8 

60.0 60.0 1 generic 1 Meter Dish 1 7/8 

50.0 50.0 1 generic 1 Meter Dish 1 7/8 

 
3) ANALYSIS PROCEDURE 
 

Table 4 - Documents Provided 

Document Remarks Reference Source 

4-GEOTECHNICAL REPORTS Dr. Clarence Welti 1404208 CCISITES 

4-TOWER FOUNDATION 
DRAWINGS/DESIGN/SPECS 

Sabre Communications 1333892 CCISITES 

4-TOWER MANUFACTURER 
DRAWINGS 

Sabre Communications 1403674 CCISITES 

 
 3.1)  Analysis Method 
 

tnxTower (version 7.0.7.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 
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3.2)  Assumptions 
 

1) Tower and structures were built in accordance with the manufacturer’s specifications. 
2) The tower and structures have been maintained in accordance with the manufacturer’s 

specification. 
3) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. Jacobs 
Engineering Group, Inc. should be notified to determine the effect on the structural integrity of the 
tower. 

 
4) ANALYSIS RESULTS 
 

Table 5 - Section Capacity (Summary) 

Section 
No. 

Elevation (ft) Component Type Size Critical 
Element 

P (K) SF*P_allow 
(K) 

% 
Capacity 

Pass / Fail 

T1 200 - 180 Leg 
Pipe 2.875" x 0.375" (2.5 

#160) 3 -16.63 95.33 17.4 Pass  

T2 180 - 160 Leg Pipe 3.5" x 0.300" (3 XS) 33 -49.37 110.61 44.6 Pass  

T3 160 - 140 Leg Pipe 4" x 0.318" (3.5 XS) 60 -84.27 141.81 59.4 Pass  

T4 140 - 120 Leg Pipe 4.5" x 0.438" (4 #120) 87 -119.25 200.84 59.4 Pass  

T5 120 - 100 Leg 
Pipe 5.563" x 0.375" (5  

XS) 108 -154.39 239.39 64.5 Pass  

T6 100 - 80 Leg 
Pipe 5.563" x 0.375" (5  

XS) 129 -189.22 239.39 79.0 Pass  

T7 80 - 60 Leg 
Pipe 6.625" x 0.432" (6 

EH) 150 -221.14 303.75 72.8 Pass  

T8 60 - 40 Leg 
Pipe 8.625" x 0.322" (8 

STD) 165 -255.51 334.42 76.4 Pass  

T9 40 - 20 Leg 
Pipe 8.625" x 0.500" (8 

XS) 180 -290.24 505.56 57.4 Pass  

T10 20 - 0 Leg Pipe 8.625" x 0.500" (8 
XS) 195 -324.22 506.09 64.1 Pass  

T1 200 - 180 Diagonal L1 3/4x1 3/4x3/16 11 -2.83 10.17 27.9 
35.3 (b) Pass  

T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 35 -3.91 7.15 54.6 Pass  

T3 160 - 140 Diagonal L1 3/4x1 3/4x3/16 62 -4.89 4.94 99.1 Pass  

T4 140 - 120 Diagonal L2 1/2x2 1/2x3/16 89 -5.96 9.32 64.0 Pass  

T5 120 - 100 Diagonal L2 1/2x2 1/2x3/16 110 -6.58 7.25 90.8 Pass  

T6 100 - 80 Diagonal L3x3x3/16 131 -7.29 9.94 73.4 Pass  

T7 80 - 60 Diagonal L3 1/2x3 1/2x1/4 152 -8.77 14.36 61.1 Pass  

T8 60 - 40 Diagonal L3 1/2x3 1/2x1/4 167 -9.60 12.26 78.3 Pass  

T9 40 - 20 Diagonal L3 1/2x3 1/2x1/4 182 -10.21 10.37 98.4 Pass  

T10 20 - 0 Diagonal L4x4x1/4 197 -11.12 13.38 83.1 Pass  

T1 200 - 180 Top Girt L1 3/4x1 3/4x3/16 4 -0.10 5.86 1.7 Pass  

       Summary  

      Leg (T6) 79.0 Pass  

      
Diagonal 

(T3) 99.1 Pass  

      
Top Girt 

(T1) 1.7 Pass  

      Bolt Checks 65.1 Pass  

      Rating =  99.1 Pass  
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Table 6 - Tower Component Stresses vs. Capacity – LC5 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods 0 58.2 Pass 

1 
Base Foundation 

(Structural) 
0 76.0 Pass 

1 
Base Foundation 
(Soil Interaction) 

0 63.4 Pass 

 

Structure Rating (max from all components) =  99.1%
 

Notes: 
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity 

consumed.  
 
 4.1)  Recommendations 
 

The tower and foundation have sufficient capacity to carry the proposed load configuration.  In order for 
the results of this analysis to be considered valid the loading modifications listed below must be 
completed. 

Loading Changes: 

1.) Removal of the (2) 7/8” feed lines connected to antennas J and K belonging to Velocita 
Wireless (antennas must remain) at the 198 ft level.  

2.) Removal of the (1) Sinclair (SRL480N1DT4) antenna in position J belonging to Fed Ex at the 
144 ft level. The (1) 1/2” feed line can either be removed or left on the tower. 

No structural modifications are required at this time, provided that the above listed changes are 
implemented. 
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APPENDIX A 

 

TNXTOWER OUTPUT 
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 Beacon  200 PD1107-1  198 PD201-7  198 DB225-A  198 ALR10-O  198 OGB6-928N  198 (4) 6' x 2" Mount Pipe  198 (4) 6' x 2" Mount Pipe  198 (4) 6' x 2" Mount Pipe  198 Sector Mount [SM 602-3]  198 LNX-6515DS-VTM w/ Mount Pipe  182 LNX-6515DS-VTM w/ Mount Pipe  182 LNX-6515DS-VTM w/ Mount Pipe  182 ATBT-BOTTOM-24V  182 ATBT-BOTTOM-24V  182 ATBT-BOTTOM-24V  182 KRY 112 71  182 KRY 112 71  182 KRY 112 71  182 RR90-17-02DP w/ Mount Pipe  182 RR90-17-02DP w/ Mount Pipe  182 RR90-17-02DP w/ Mount Pipe  182 6' x 2" Mount Pipe  182 6' x 2" Mount Pipe  182 6' x 2" Mount Pipe  182 Sector Mount [SM 602-3]  182 APXVSPP18-C-A20 w/ Mount Pipe  170 APXVSPP18-C-A20 w/ Mount Pipe  170 APXVSPP18-C-A20 w/ Mount Pipe  170 FD9R6004/1C-3L  170 FD9R6004/1C-3L  170 FD9R6004/1C-3L  170 (2) 6' x 2" Mount Pipe  170 (2) 6' x 2" Mount Pipe  170 (2) 6' x 2" Mount Pipe  170 Sector Mount [SM 506-3]  170 Pipe Mount [PM 601-1]  163 PR-850  163 PD156S-4  144 (2) PD1109-1  144 (4) 6' x 2" Mount Pipe  144 (4) 6' x 2" Mount Pipe  144 (4) 6' x 2" Mount Pipe  144 Sector Mount [SM 602-3]  144 Sidemarker  100 Sidemarker  100 Sidemarker  100 Side Arm Mount [SO 202-1]  53 KS24019-L112A  53DESIGNED APPURTENANCE LOADING

TYPE TYPEELEVATION ELEVATION
 Beacon  200

 PD1107-1  198

 PD201-7  198

 DB225-A  198

 ALR10-O  198

 OGB6-928N  198

 (4) 6' x 2" Mount Pipe  198

 (4) 6' x 2" Mount Pipe  198

 (4) 6' x 2" Mount Pipe  198

 Sector Mount [SM 602-3]  198

 LNX-6515DS-VTM w/ Mount Pipe  182

 LNX-6515DS-VTM w/ Mount Pipe  182

 LNX-6515DS-VTM w/ Mount Pipe  182

 ATBT-BOTTOM-24V  182

 ATBT-BOTTOM-24V  182

 ATBT-BOTTOM-24V  182

 KRY 112 71  182

 KRY 112 71  182

 KRY 112 71  182

 RR90-17-02DP w/ Mount Pipe  182

 RR90-17-02DP w/ Mount Pipe  182

 RR90-17-02DP w/ Mount Pipe  182

 6' x 2" Mount Pipe  182

 6' x 2" Mount Pipe  182

 6' x 2" Mount Pipe  182

 Sector Mount [SM 602-3]  182

 APXVSPP18-C-A20 w/ Mount Pipe  170

 APXVSPP18-C-A20 w/ Mount Pipe  170

 APXVSPP18-C-A20 w/ Mount Pipe  170

 FD9R6004/1C-3L  170

 FD9R6004/1C-3L  170

 FD9R6004/1C-3L  170

 (2) 6' x 2" Mount Pipe  170

 (2) 6' x 2" Mount Pipe  170

 (2) 6' x 2" Mount Pipe  170

 Sector Mount [SM 506-3]  170

 Pipe Mount [PM 601-1]  163

 PR-850  163

 PD156S-4  144

 (2) PD1109-1  144

 (4) 6' x 2" Mount Pipe  144

 (4) 6' x 2" Mount Pipe  144

 (4) 6' x 2" Mount Pipe  144

 Sector Mount [SM 602-3]  144

 Sidemarker  100

 Sidemarker  100

 Sidemarker  100

 Side Arm Mount [SO 202-1]  53

 KS24019-L112A  53

SYMBOL LIST
MARK MARKSIZE SIZE

A  Pipe 2.875" x 0.375" (2.5 #160)

B  Pipe 3.5" x 0.300" (3 XS)

C  Pipe 4" x 0.318" (3.5 XS)

D  Pipe 4.5" x 0.438" (4 #120)

E  Pipe 6.625" x 0.432" (6 EH)

F  Pipe 8.625" x 0.322" (8 STD)

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

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

 increase in thickness with height.
5.   Deflections are based upon a 60 mph wind.
6.   Tower Structure Class II.
7.   Topographic Category 1 with Crest Height of 0.00 ft
8.   TOWER RATING: 99.1%
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  Tower Input Data    
 

 

The main tower is a 3x free standing tower with an overall height of 200.00 ft above the ground line. 

The base of the tower is set at an elevation of 0.00 ft above the ground line. 

The face width of the tower is 5.00 ft at the top and 23.00 ft at the base. 

This tower is designed using the TIA-222-G standard. 

The following design criteria apply:  

 Tower is located in Hartford County, Connecticut. 

 Basic wind speed of 97 mph. 

 Structure Class II. 

 Exposure Category C. 

 Topographic Category 1. 

 Crest Height 0.00 ft. 

 Nominal ice thickness of 1.0000 in. 

 Ice thickness is considered to increase with height. 

 Ice density of 56 pcf. 

 A wind speed of 50 mph  is used in combination with ice. 

 Temperature drop of 50 °F. 

 Deflections calculated using a wind speed of 60 mph. 

 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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Leg A 

Fa
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 Face B

 

Face C 

Triangular Tower 

Wind Normal 

Wind 90 

Wind 180 

Z 
 

X 
 

 
 

 

 

 Tower Section Geometry    
 

Tower 

 Section 

Tower 

 Elevation 
 

ft 

Assembly 

Database 

Description Section 

Width  
 

ft 

Number  

of  
Sections 

Section 

Length 
 

ft 

T1 200.00-180.00   5.00 1 20.00 
T2 180.00-160.00   5.00 1 20.00 

T3 160.00-140.00   7.00 1 20.00 

T4 140.00-120.00   9.00 1 20.00 
T5 120.00-100.00   11.00 1 20.00 

T6 100.00-80.00   13.00 1 20.00 

T7 80.00-60.00   15.00 1 20.00 
T8 60.00-40.00   17.00 1 20.00 

T9 40.00-20.00   19.00 1 20.00 

T10 20.00-0.00   21.00 1 20.00 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 

ft 

Diagonal 
Spacing 

 

ft 

Bracing 
Type 

Has 
K Brace 

End 

Panels 

Has  
Horizontals 

Top Girt 
Offset 

 

in 

Bottom Girt 
Offset 

 

in 

T1 200.00-180.00 5.00 X Brace No No 0.0000 0.0000 

T2 180.00-160.00 5.00 X Brace No No 0.0000 0.0000 

T3 160.00-140.00 5.00 X Brace No No 0.0000 0.0000 
T4 140.00-120.00 6.67 X Brace No No 0.0000 0.0000 

T5 120.00-100.00 6.67 X Brace No No 0.0000 0.0000 
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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 

T6 100.00-80.00 6.67 X Brace No No 0.0000 0.0000 

T7 80.00-60.00 10.00 X Brace No No 0.0000 0.0000 

T8 60.00-40.00 10.00 X Brace No No 0.0000 0.0000 
T9 40.00-20.00 10.00 X Brace No No 0.0000 0.0000 

T10 20.00-0.00 9.96 X Brace No No 0.0000 1.0000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 

 Elevation 
ft 

Leg 

Type 
 

Leg  

Size 
 

Leg  

Grade 

Diagonal 

Type 
 

Diagonal  

Size 
 

Diagonal 

Grade 

T1 200.00-180.00 Pipe Pipe 2.875'' x 0.375'' (2.5 #160) A572-50 

(50 ksi) 

Equal Angle L1 3/4x1 3/4x3/16 A36 

(36 ksi) 

T2 180.00-160.00 Pipe Pipe 3.5'' x 0.300'' (3 XS) A572-50 
(50 ksi) 

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

T3 160.00-140.00 Pipe Pipe 4'' x 0.318'' (3.5 XS) A572-50 

(50 ksi) 

Equal Angle L1 3/4x1 3/4x3/16 A36 

(36 ksi) 
T4 140.00-120.00 Pipe Pipe 4.5'' x 0.438'' (4 #120) A572-50 

(50 ksi) 

Equal Angle L2 1/2x2 1/2x3/16 A36 

(36 ksi) 

T5 120.00-100.00 Pipe Pipe 5.563'' x 0.375'' (5  XS) A572-50 
(50 ksi) 

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

T6 100.00-80.00 Pipe Pipe 5.563'' x 0.375'' (5  XS) A572-50 

(50 ksi) 

Equal Angle L3x3x3/16 A36 

(36 ksi) 
T7 80.00-60.00 Pipe Pipe 6.625'' x 0.432'' (6 EH) A572-50 

(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 

(36 ksi) 

T8 60.00-40.00 Pipe Pipe 8.625'' x 0.322'' (8 STD) A572-50 
(50 ksi) 

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

T9 40.00-20.00 Pipe Pipe 8.625'' x 0.500'' (8 XS) A572-50 

(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/4 A36 

(36 ksi) 
T10 20.00-0.00 Pipe Pipe 8.625'' x 0.500'' (8 XS) A572-50 

(50 ksi) 

Equal Angle L4x4x1/4 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 200.00-180.00 Equal Angle L1 3/4x1 3/4x3/16 A36 

(36 ksi) 

Solid Round  A36 

(36 ksi) 

 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 

 
ft 

Gusset 
Area 

(per face) 

 
ft2 

Gusset 
Thickness 

 

 
in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 

Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 

Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 

Spacing 

Redundants 
in 



 

 

 

tnxTower 
Job 

John Tom Hill 

Page  

4 of 20 

Jacobs Engineering Group, Inc. 
5449 Bells Ferry Road 

Project 

BU871584_WO1347191 

Date 

10:54:00 02/06/17 

Acworth, GA 30102 

Phone: 770-701-2500 
FAX: 770-701-2501 

Client 

Crown Castle 
Designed by 

LinP 

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 

200.00-180.00 

0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T2 

180.00-160.00 

0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T3 
160.00-140.00 

0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T4 

140.00-120.00 

0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T5 

120.00-100.00 

0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T6 
100.00-80.00 

0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T7 80.00-60.00 0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T8 60.00-40.00 0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T9 40.00-20.00 0.00 0.0000 A36 
(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

T10 20.00-0.00 0.00 0.0000 A36 

(36 ksi) 

1.03 1 1.05 36.0000 36.0000 36.0000 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1 

Tower 

 Elevation 
 

 

ft 

Calc 

K 
Single 

Angles 

Calc 

K 
Solid 

Rounds 

Legs X 

Brace 
Diags 

X 

Y 

K 

Brace 
Diags 

X 

Y 

Single 

Diags 
 

X 

Y 

Girts 

 
 

X 

Y 

Horiz. 

 
 

X 

Y 

Sec. 

Horiz. 
 

X 

Y 

Inner 

Brace 
 

X 

Y 

T1 

200.00-180.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T2 
180.00-160.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 

160.00-140.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T4 

140.00-120.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T5 
120.00-100.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 

100.00-80.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T7 

80.00-60.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T8 
60.00-40.00 

Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 

40.00-20.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
T10 

20.00-0.00 

Yes No 1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

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

overall length. 
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 Tower Section Geometry (cont’d)   
 

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 
200.00-180.00 

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

T2 

180.00-160.00 

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

T3 

160.00-140.00 

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

T4 

140.00-120.00 

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

T5 
120.00-100.00 

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

T6 

100.00-80.00 

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

T7 80.00-60.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T8 60.00-40.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

T9 40.00-20.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 
T10 20.00-0.00 0.0000 1 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 0.0000 0.75 

 
 

 

 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 

200.00-180.00 

Flange 0.7500 

A325N 

4 0.6250 

A325X 

1 0.6250 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T2 

180.00-160.00 

Flange 1.0000 

A325N 

4 0.6250 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T3 

160.00-140.00 

Flange 1.0000 

A325N 

4 0.6250 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T4 
140.00-120.00 

Flange 1.2500 
A325N 

4 0.6250 
A325X 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T5 

120.00-100.00 

Flange 1.2500 

A325N 

4 0.6250 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T6 

100.00-80.00 

Flange 1.2500 

A325N 

6 0.7500 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T7 80.00-60.00 Flange 1.2500 
A325N 

6 0.7500 
A325X 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

T8 60.00-40.00 Flange 1.3750 

A325N 

6 0.7500 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T9 40.00-20.00 Flange 1.3750 

A325N 

6 0.7500 

A325X 

1 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 0.6250 

A325N 

0 

T10 20.00-0.00 Flange 0.0000 
A572-50 

0 0.7500 
A325X 

1 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 0.6250 
A325N 

0 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
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Client 

Crown Castle 
Designed by 

LinP 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Face 
Offset 

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 

Row 

Clear 
Spacing  

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

plf 

** A Face **                         
**                         

** B Face **                         

LDF7-50A(1-
5/8'') 

B No Ar (CaAa) 182.00 - 0.00 0.0000 -0.15 12 6 0.5000 1.9800  0.82 

Feedline 

Ladder (Af) 

B No Af (CaAa) 182.00 - 0.00 0.0000 0 3 3 3.0000 3.0000  8.40 

**                         

FLC 

12-50J(1/2'') 

B No Ar (CaAa) 163.00 - 0.00 0.0000 0 1 1 0.5000 0.6400  0.17 

**                         

LDF4-50A(1/

2'') 

B No Ar (CaAa) 144.00 - 0.00 0.0000 0.12 3 3 0.5000 0.6300  0.15 

LDF4-50A(1/

2'') 

B No Ar (CaAa) 198.00 - 0.00 0.0000 0.14 1 1 0.5000 0.6300  0.15 

LDF5-50A(7/
8'') 

B No Ar (CaAa) 144.00 - 0.00 0.0000 0.13 3 3 0.5000 1.0900  0.33 

LDF5-50A(7/

8'') 

B No Ar (CaAa) 198.00 - 144.00 0.0000 0.13 2 2 0.5000 1.0900  0.33 

**                         

Feedline 

Ladder (Af) 

A No Af (CaAa) 183.00 - 0.00 0.0000 0.12 1 1 3.0000 3.0000  8.40 

Feedline 

Ladder (Af) 

A No Af (CaAa) 145.00 - 0.00 0.0000 -0.12 1 1 3.0000 3.0000  8.40 

** C Face **                         
ATCB-B01-00

6(5/16) 

C No Ar (CaAa) 170.00 - 0.00 -2.0000 0 6 6 0.3150 0.3150  0.07 

LDF7-50A(1-
5/8'') 

C No Ar (CaAa) 170.00 - 0.00 -1.5000 0 6 5 0.5000 1.9800  0.82 

LDF4-50A(1/

2'') 

C No Ar (CaAa) 53.00 - 0.00 -1.5000 0 1 1 0.5000 0.6300  0.15 

Feedline 

Ladder (Af) 

C No Af (CaAa) 170.00 - 0.00 -1.5000 0 1 1 3.0000 3.0000  8.40 

**                         
Safety Line 

3/8 

C No Ar (CaAa) 200.00 - 0.00 0.0000 0 1 1 0.3750 0.3750  0.22 

Climbing 
Ladder 

C No Af (CaAa) 200.00 - 0.00 0.0000 0 1 1 2.5000 2.5000  7.90 

 

 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 

or 
Leg  

Allow 

Shield 

Component 

Type 

Placement 

 
ft 

Total 

Number 

 CAAA 

 
ft2/ft 

Weight 

 
plf 

** A Face **                 

**                 

 

 

 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 200.00-180.00 A 
B 

0.000 
0.000 

0.000 
0.000 

1.500 
12.810 

0.000 
0.000 

0.03 
0.08 
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Client 

Crown Castle 
Designed by 

LinP 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 

 ft2 

AF 

  

ft2 

CAAA 

In Face  

ft2 

CAAA 

Out Face  

ft2 

Weight 
 

K 

C 0.000 0.000 9.083 0.000 0.16 
T2 180.00-160.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

10.000 

83.332 

27.853 

0.000 

0.000 

0.000 

0.17 

0.72 

0.30 
T3 160.00-140.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

12.500 

85.612 

46.623 

0.000 

0.000 

0.000 

0.21 

0.72 

0.44 
T4 140.00-120.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

46.623 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T5 120.00-100.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

46.623 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T6 100.00-80.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

46.623 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T7 80.00-60.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

46.623 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T8 60.00-40.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

47.442 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T9 40.00-20.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

47.883 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 
T10 20.00-0.00 A 

B 

C 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

20.000 

90.380 

47.883 

0.000 

0.000 

0.000 

0.34 

0.74 

0.44 

 

 

 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 200.00-180.00 A 
B 

C 

2.383 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

2.930 
41.645 

28.144 

0.000 
0.000 

0.000 

0.08 
0.68 

0.68 

T2 180.00-160.00 A 
B 

C 

2.356 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

19.425 
141.658 

73.366 

0.000 
0.000 

0.000 

0.55 
3.14 

1.51 

T3 160.00-140.00 A 

B 

C 

2.327 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

24.135 

155.186 

118.046 

0.000 

0.000 

0.000 

0.68 

3.32 

2.32 

T4 140.00-120.00 A 
B 

C 

2.294 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

38.351 
175.043 

117.198 

0.000 
0.000 

0.000 

1.07 
3.54 

2.29 

T5 120.00-100.00 A 
B 

C 

2.256 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

38.047 
173.713 

116.223 

0.000 
0.000 

0.000 

1.06 
3.49 

2.25 

T6 100.00-80.00 A 
B 

C 

2.211 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

37.689 
172.146 

115.073 

0.000 
0.000 

0.000 

1.04 
3.43 

2.20 

T7 80.00-60.00 A 
B 

C 

2.156 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

37.250 
170.227 

113.666 

0.000 
0.000 

0.000 

1.01 
3.35 

2.14 

T8 60.00-40.00 A 
B 

C 

2.085 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

36.679 
167.736 

118.078 

0.000 
0.000 

0.000 

0.98 
3.25 

2.16 



 

 

 

tnxTower 
Job 

John Tom Hill 

Page  

8 of 20 

Jacobs Engineering Group, Inc. 
5449 Bells Ferry Road 

Project 

BU871584_WO1347191 

Date 

10:54:00 02/06/17 

Acworth, GA 30102 

Phone: 770-701-2500 
FAX: 770-701-2501 

Client 

Crown Castle 
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LinP 

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 

T9 40.00-20.00 A 
B 

C 

1.981 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

35.848 
164.114 

118.364 

0.000 
0.000 

0.000 

0.94 
3.12 

2.09 

T10 20.00-0.00 A 
B 

C 

1.775 0.000 
0.000 

0.000 

0.000 
0.000 

0.000 

34.199 
156.939 

112.272 

0.000 
0.000 

0.000 

0.85 
2.85 

1.87 

 

 

 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 

in 

CPZ 

 

in 

CPX 

Ice 

in 

CPZ 

Ice 

in 

T1 200.00-180.00 0.9573 0.2299 0.3564 1.1025 

T2 180.00-160.00 2.0122 -1.3067 0.2583 0.2124 
T3 160.00-140.00 2.1447 -0.7702 0.3209 0.6335 

T4 140.00-120.00 2.2223 -0.9014 -0.0250 0.6376 

T5 120.00-100.00 2.5446 -1.0052 -0.0241 0.7654 
T6 100.00-80.00 2.8350 -1.0982 -0.0212 0.8831 

T7 80.00-60.00 3.1779 -1.2125 -0.0166 1.0350 

T8 60.00-40.00 3.3683 -1.2103 -0.0070 1.3496 
T9 40.00-20.00 3.6781 -1.2745 0.0094 1.5931 

T10 20.00-0.00 3.8963 -1.3378 0.0478 1.6837 

 

 
 

 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T1 5 LDF7-50A(1-5/8") 180.00 - 

182.00 

0.6000 0.4895 

T1 6 Feedline Ladder (Af) 180.00 - 

182.00 

0.6000 0.4895 

T1 11 LDF4-50A(1/2") 180.00 - 
198.00 

0.6000 0.4895 

T1 13 LDF5-50A(7/8") 180.00 - 

198.00 

0.6000 0.4895 

T1 15 Feedline Ladder (Af) 180.00 - 

183.00 

0.6000 0.4895 

T1 24 Safety Line 3/8 180.00 - 
200.00 

0.6000 0.4895 

T1 25 Climbing Ladder 180.00 - 

200.00 

0.6000 0.4895 

T2 5 LDF7-50A(1-5/8") 160.00 - 

180.00 

0.6000 0.5530 

T2 6 Feedline Ladder (Af) 160.00 - 
180.00 

0.6000 0.5530 

T2 8 FLC 12-50J(1/2") 160.00 - 

163.00 

0.6000 0.5530 

T2 11 LDF4-50A(1/2") 160.00 - 

180.00 

0.6000 0.5530 

T2 13 LDF5-50A(7/8") 160.00 - 
180.00 

0.6000 0.5530 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T2 15 Feedline Ladder (Af) 160.00 - 

180.00 

0.6000 0.5530 

T2 18 ATCB-B01-006(5/16) 160.00 - 

170.00 

0.6000 0.5530 

T2 20 LDF7-50A(1-5/8") 160.00 - 
170.00 

0.6000 0.5530 

T2 22 Feedline Ladder (Af) 160.00 - 

170.00 

0.6000 0.5530 

T2 24 Safety Line 3/8 160.00 - 

180.00 

0.6000 0.5530 

T2 25 Climbing Ladder 160.00 - 
180.00 

0.6000 0.5530 

T3 5 LDF7-50A(1-5/8") 140.00 - 

160.00 

0.6000 0.6000 

T3 6 Feedline Ladder (Af) 140.00 - 

160.00 

0.6000 0.6000 

T3 8 FLC 12-50J(1/2") 140.00 - 
160.00 

0.6000 0.6000 

T3 10 LDF4-50A(1/2") 140.00 - 

144.00 

0.6000 0.6000 

T3 11 LDF4-50A(1/2") 140.00 - 

160.00 

0.6000 0.6000 

T3 12 LDF5-50A(7/8") 140.00 - 
144.00 

0.6000 0.6000 

T3 13 LDF5-50A(7/8") 144.00 - 

160.00 

0.6000 0.6000 

T3 15 Feedline Ladder (Af) 140.00 - 

160.00 

0.6000 0.6000 

T3 16 Feedline Ladder (Af) 140.00 - 
145.00 

0.6000 0.6000 

T3 18 ATCB-B01-006(5/16) 140.00 - 

160.00 

0.6000 0.6000 

T3 20 LDF7-50A(1-5/8") 140.00 - 

160.00 

0.6000 0.6000 

T3 22 Feedline Ladder (Af) 140.00 - 
160.00 

0.6000 0.6000 

T3 24 Safety Line 3/8 140.00 - 

160.00 

0.6000 0.6000 

T3 25 Climbing Ladder 140.00 - 

160.00 

0.6000 0.6000 

T4 5 LDF7-50A(1-5/8") 120.00 - 
140.00 

0.6000 0.6000 

T4 6 Feedline Ladder (Af) 120.00 - 

140.00 

0.6000 0.6000 

T4 8 FLC 12-50J(1/2") 120.00 - 

140.00 

0.6000 0.6000 

T4 10 LDF4-50A(1/2") 120.00 - 
140.00 

0.6000 0.6000 

T4 11 LDF4-50A(1/2") 120.00 - 

140.00 

0.6000 0.6000 

T4 12 LDF5-50A(7/8") 120.00 - 

140.00 

0.6000 0.6000 

T4 15 Feedline Ladder (Af) 120.00 - 

140.00 

0.6000 0.6000 

T4 16 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.6000 

T4 18 ATCB-B01-006(5/16) 120.00 - 

140.00 

0.6000 0.6000 

T4 20 LDF7-50A(1-5/8") 120.00 - 

140.00 

0.6000 0.6000 

T4 22 Feedline Ladder (Af) 120.00 - 
140.00 

0.6000 0.6000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T4 24 Safety Line 3/8 120.00 - 

140.00 

0.6000 0.6000 

T4 25 Climbing Ladder 120.00 - 

140.00 

0.6000 0.6000 

T5 5 LDF7-50A(1-5/8") 100.00 - 
120.00 

0.6000 0.6000 

T5 6 Feedline Ladder (Af) 100.00 - 

120.00 

0.6000 0.6000 

T5 8 FLC 12-50J(1/2") 100.00 - 

120.00 

0.6000 0.6000 

T5 10 LDF4-50A(1/2") 100.00 - 
120.00 

0.6000 0.6000 

T5 11 LDF4-50A(1/2") 100.00 - 

120.00 

0.6000 0.6000 

T5 12 LDF5-50A(7/8") 100.00 - 

120.00 

0.6000 0.6000 

T5 15 Feedline Ladder (Af) 100.00 - 
120.00 

0.6000 0.6000 

T5 16 Feedline Ladder (Af) 100.00 - 

120.00 

0.6000 0.6000 

T5 18 ATCB-B01-006(5/16) 100.00 - 

120.00 

0.6000 0.6000 

T5 20 LDF7-50A(1-5/8") 100.00 - 
120.00 

0.6000 0.6000 

T5 22 Feedline Ladder (Af) 100.00 - 

120.00 

0.6000 0.6000 

T5 24 Safety Line 3/8 100.00 - 

120.00 

0.6000 0.6000 

T5 25 Climbing Ladder 100.00 - 
120.00 

0.6000 0.6000 

T6 5 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000 

T6 6 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T6 8 FLC 12-50J(1/2") 80.00 - 100.00 0.6000 0.6000 

T6 10 LDF4-50A(1/2") 80.00 - 100.00 0.6000 0.6000 

T6 11 LDF4-50A(1/2") 80.00 - 100.00 0.6000 0.6000 
T6 12 LDF5-50A(7/8") 80.00 - 100.00 0.6000 0.6000 

T6 15 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 

T6 16 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T6 18 ATCB-B01-006(5/16) 80.00 - 100.00 0.6000 0.6000 

T6 20 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000 

T6 22 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000 
T6 24 Safety Line 3/8 80.00 - 100.00 0.6000 0.6000 

T6 25 Climbing Ladder 80.00 - 100.00 0.6000 0.6000 

T7 5 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000 
T7 6 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 

T7 8 FLC 12-50J(1/2") 60.00 - 80.00 0.6000 0.6000 

T7 10 LDF4-50A(1/2") 60.00 - 80.00 0.6000 0.6000 
T7 11 LDF4-50A(1/2") 60.00 - 80.00 0.6000 0.6000 

T7 12 LDF5-50A(7/8") 60.00 - 80.00 0.6000 0.6000 

T7 15 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 
T7 16 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 

T7 18 ATCB-B01-006(5/16) 60.00 - 80.00 0.6000 0.6000 
T7 20 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000 

T7 22 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000 

T7 24 Safety Line 3/8 60.00 - 80.00 0.6000 0.6000 
T7 25 Climbing Ladder 60.00 - 80.00 0.6000 0.6000 

T8 5 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000 

T8 6 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T8 8 FLC 12-50J(1/2") 40.00 - 60.00 0.6000 0.6000 

T8 10 LDF4-50A(1/2") 40.00 - 60.00 0.6000 0.6000 

T8 11 LDF4-50A(1/2") 40.00 - 60.00 0.6000 0.6000 
T8 12 LDF5-50A(7/8") 40.00 - 60.00 0.6000 0.6000 
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev. 

Ka 
No Ice 

Ka 
Ice 

T8 15 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 

T8 16 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 
T8 18 ATCB-B01-006(5/16) 40.00 - 60.00 0.6000 0.6000 

T8 20 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000 

T8 21 LDF4-50A(1/2") 40.00 - 53.00 0.6000 0.6000 
T8 22 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000 

T8 24 Safety Line 3/8 40.00 - 60.00 0.6000 0.6000 

T8 25 Climbing Ladder 40.00 - 60.00 0.6000 0.6000 
T9 5 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000 

T9 6 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 

T9 8 FLC 12-50J(1/2") 20.00 - 40.00 0.6000 0.6000 
T9 10 LDF4-50A(1/2") 20.00 - 40.00 0.6000 0.6000 

T9 11 LDF4-50A(1/2") 20.00 - 40.00 0.6000 0.6000 

T9 12 LDF5-50A(7/8") 20.00 - 40.00 0.6000 0.6000 
T9 15 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 

T9 16 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 

T9 18 ATCB-B01-006(5/16) 20.00 - 40.00 0.6000 0.6000 
T9 20 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000 

T9 21 LDF4-50A(1/2") 20.00 - 40.00 0.6000 0.6000 

T9 22 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000 
T9 24 Safety Line 3/8 20.00 - 40.00 0.6000 0.6000 

T9 25 Climbing Ladder 20.00 - 40.00 0.6000 0.6000 

T10 5 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000 
T10 6 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000 

T10 8 FLC 12-50J(1/2") 0.00 - 20.00 0.6000 0.6000 

T10 10 LDF4-50A(1/2") 0.00 - 20.00 0.6000 0.6000 
T10 11 LDF4-50A(1/2") 0.00 - 20.00 0.6000 0.6000 

T10 12 LDF5-50A(7/8") 0.00 - 20.00 0.6000 0.6000 

T10 15 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000 
T10 16 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000 

T10 18 ATCB-B01-006(5/16) 0.00 - 20.00 0.6000 0.6000 

T10 20 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000 
T10 21 LDF4-50A(1/2") 0.00 - 20.00 0.6000 0.6000 

T10 22 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000 

T10 24 Safety Line 3/8 0.00 - 20.00 0.6000 0.6000 
T10 25 Climbing Ladder 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 

Beacon B From Leg 0.50 

0.00 

1.00 

0.0000 200.00 No Ice 

1/2'' Ice 

1'' Ice 

2.00 

2.50 

3.00 

2.00 

2.50 

3.00 

0.02 

0.03 

0.04 
Sidemarker A From Leg 0.50 

0.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

0.38 

0.63 

0.75 

0.38 

0.63 

0.75 

0.01 

0.02 

0.03 
Sidemarker B From Leg 0.50 

0.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

0.38 

0.63 

0.75 

0.38 

0.63 

0.75 

0.01 

0.02 

0.03 
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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 

Sidemarker C From Leg 0.50 

0.00 

0.00 

0.0000 100.00 No Ice 

1/2'' Ice 

1'' Ice 

0.38 

0.63 

0.75 

0.38 

0.63 

0.75 

0.01 

0.02 

0.03 
** 198 **                   

PD1107-1 A From Leg 4.00 

0.00 
12.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

2.18 

3.29 
4.43 

2.18 

3.29 
4.43 

0.01 

0.02 
0.05 

PD201-7 A From Leg 4.00 

0.00 
12.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

1.02 

1.81 
2.62 

1.02 

1.81 
2.62 

0.00 

0.01 
0.03 

DB225-A B From Leg 4.00 

0.00 
7.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

3.21 

5.78 
8.35 

3.21 

5.78 
8.35 

0.04 

0.05 
0.06 

ALR10-O C From Leg 4.00 

0.00 
10.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

6.63 

15.31 
17.39 

6.63 

15.31 
17.39 

0.09 

0.18 
0.28 

OGB6-928N C From Leg 4.00 

0.00 
6.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

0.97 

1.33 
1.63 

0.97 

1.33 
1.63 

0.01 

0.02 
0.03 

(4) 6' x 2'' Mount Pipe A From Leg 4.00 

0.00 
0.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

1.43 

1.50 
1.57 

1.43 

1.50 
1.57 

0.02 

0.03 
0.04 

(4) 6' x 2'' Mount Pipe B From Leg 4.00 

0.00 
0.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

1.43 

1.50 
1.57 

1.43 

1.50 
1.57 

0.02 

0.03 
0.04 

(4) 6' x 2'' Mount Pipe C From Leg 4.00 

0.00 
0.00 

0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

1.43 

1.50 
1.57 

1.43 

1.50 
1.57 

0.02 

0.03 
0.04 

Sector Mount [SM 602-3] C None   0.0000 198.00 No Ice 

1/2'' Ice 
1'' Ice 

33.11 

44.90 
56.69 

33.11 

44.90 
56.69 

1.54 

2.16 
2.78 

**                   

** 182 **                   
LNX-6515DS-VTM w/ 

Mount Pipe 

A From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

11.68 

12.40 

13.14 

9.84 

11.37 

12.91 

0.08 

0.17 

0.27 
LNX-6515DS-VTM w/ 

Mount Pipe 

B From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

11.68 

12.40 

13.14 

9.84 

11.37 

12.91 

0.08 

0.17 

0.27 
LNX-6515DS-VTM w/ 

Mount Pipe 

C From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

11.68 

12.40 

13.14 

9.84 

11.37 

12.91 

0.08 

0.17 

0.27 
ATBT-BOTTOM-24V A From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

0.10 

0.15 

0.20 

0.06 

0.10 

0.15 

0.00 

0.00 

0.01 
ATBT-BOTTOM-24V B From Leg 4.00 

0.00 
1.00 

0.0000 182.00 No Ice 

1/2'' Ice 
1'' Ice 

0.10 

0.15 
0.20 

0.06 

0.10 
0.15 

0.00 

0.00 
0.01 

ATBT-BOTTOM-24V C From Leg 4.00 

0.00 
1.00 

0.0000 182.00 No Ice 

1/2'' Ice 
1'' Ice 

0.10 

0.15 
0.20 

0.06 

0.10 
0.15 

0.00 

0.00 
0.01 

KRY 112 71 A From Leg 4.00 

0.00 
1.00 

0.0000 182.00 No Ice 

1/2'' Ice 
1'' Ice 

0.58 

0.69 
0.80 

0.40 

0.49 
0.59 

0.01 

0.02 
0.03 

KRY 112 71 B From Leg 4.00 

0.00 
1.00 

0.0000 182.00 No Ice 

1/2'' Ice 
1'' Ice 

0.58 

0.69 
0.80 

0.40 

0.49 
0.59 

0.01 

0.02 
0.03 
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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 

KRY 112 71 C From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

0.58 

0.69 

0.80 

0.40 

0.49 

0.59 

0.01 

0.02 

0.03 
RR90-17-02DP w/ Mount 

Pipe 

A From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

4.59 

5.02 

5.44 

3.32 

4.09 

4.78 

0.03 

0.07 

0.12 
RR90-17-02DP w/ Mount 

Pipe 

B From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

4.59 

5.02 

5.44 

3.32 

4.09 

4.78 

0.03 

0.07 

0.12 
RR90-17-02DP w/ Mount 

Pipe 

C From Leg 4.00 

0.00 

1.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

4.59 

5.02 

5.44 

3.32 

4.09 

4.78 

0.03 

0.07 

0.12 
6' x 2'' Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
6' x 2'' Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
6' x 2'' Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
Sector Mount [SM 602-3] C None   0.0000 182.00 No Ice 

1/2'' Ice 

1'' Ice 

33.11 

44.90 

56.69 

33.11 

44.90 

56.69 

1.54 

2.16 

2.78 
**                   

** 170 **                   

APXVSPP18-C-A20 w/ 
Mount Pipe 

A From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

8.26 
8.82 

9.35 

6.95 
8.13 

9.02 

0.08 
0.15 

0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

B From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

8.26 
8.82 

9.35 

6.95 
8.13 

9.02 

0.08 
0.15 

0.23 

APXVSPP18-C-A20 w/ 
Mount Pipe 

C From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

8.26 
8.82 

9.35 

6.95 
8.13 

9.02 

0.08 
0.15 

0.23 

FD9R6004/1C-3L A From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

0.31 
0.39 

0.47 

0.08 
0.12 

0.17 

0.00 
0.00 

0.01 

FD9R6004/1C-3L B From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

0.31 
0.39 

0.47 

0.08 
0.12 

0.17 

0.00 
0.00 

0.01 

FD9R6004/1C-3L C From Leg 4.00 
0.00 

1.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

0.31 
0.39 

0.47 

0.08 
0.12 

0.17 

0.00 
0.00 

0.01 

(2) 6' x 2'' Mount Pipe A From Leg 4.00 
0.00 

0.00 

0.0000 170.00 No Ice 
1/2'' Ice 

1'' Ice 

1.43 
1.50 

1.57 

1.43 
1.50 

1.57 

0.02 
0.03 

0.04 
(2) 6' x 2'' Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
(2) 6' x 2'' Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
Sector Mount [SM 506-3] C None   0.0000 170.00 No Ice 

1/2'' Ice 

1'' Ice 

35.47 

50.60 

65.73 

35.47 

50.60 

65.73 

1.74 

2.35 

2.95 
**                   



 

 

 

tnxTower 
Job 

John Tom Hill 

Page  

14 of 20 

Jacobs Engineering Group, Inc. 
5449 Bells Ferry Road 

Project 

BU871584_WO1347191 

Date 

10:54:00 02/06/17 

Acworth, GA 30102 

Phone: 770-701-2500 
FAX: 770-701-2501 

Client 

Crown Castle 
Designed by 

LinP 

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 

** 163 **                   

Pipe Mount [PM 601-1] A From Leg 0.50 

0.00 
0.00 

0.0000 163.00 No Ice 

1/2'' Ice 
1'' Ice 

3.00 

3.74 
4.48 

0.90 

1.12 
1.34 

0.07 

0.08 
0.09 

**                   

** 144 **                   
PD156S-4 B From Leg 4.00 

0.00 

6.00 

0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

0.44 

0.79 

1.14 

0.44 

0.79 

1.14 

0.01 

0.01 

0.01 
(2) PD1109-1 B From Leg 4.00 

0.00 

8.00 

0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

2.83 

3.89 

4.97 

2.83 

3.89 

4.97 

0.02 

0.04 

0.07 
(4) 6' x 2'' Mount Pipe A From Leg 4.00 

0.00 

0.00 

0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
(4) 6' x 2'' Mount Pipe B From Leg 4.00 

0.00 

0.00 

0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
(4) 6' x 2'' Mount Pipe C From Leg 4.00 

0.00 

0.00 

0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

1.43 

1.50 

1.57 

1.43 

1.50 

1.57 

0.02 

0.03 

0.04 
Sector Mount [SM 602-3] C None   0.0000 144.00 No Ice 

1/2'' Ice 

1'' Ice 

33.11 

44.90 

56.69 

33.11 

44.90 

56.69 

1.54 

2.16 

2.78 
**                   

** 53 **                   

KS24019-L112A C From Leg 1.00 
0.00 

2.00 

0.0000 53.00 No Ice 
1/2'' Ice 

1'' Ice 

0.14 
0.20 

0.26 

0.14 
0.20 

0.26 

0.01 
0.01 

0.01 

Side Arm Mount [SO 202-1] C From Leg 2.00 
0.00 

0.00 

0.0000 53.00 No Ice 
1/2'' Ice 

1'' Ice 

2.96 
4.10 

5.24 

2.53 
3.51 

4.49 

0.11 
0.13 

0.16 

**                   

 

 
 

 

  Dishes    
 

Description Face 

or 

Leg 

Dish 

Type 

Offset 

Type 

Offsets: 

Horz 

Lateral 
Vert 

ft 

Azimuth 

Adjustment 

 
 

° 

3 dB 

Beam 

Width 
 

° 

Elevation 

 

 
 

ft 

Outside 

Diameter 

 
 

ft 

 Aperture 

Area 

 
 

ft2 

Weight 

 

 
 

K 

** 163 **                       

PR-850 A Grid From 
Leg 

1.00 
0.00 

0.00 

60.0000   163.00 5.67 No Ice 
1/2'' Ice 

1'' Ice 

25.22 
25.97 

26.71 

0.04 
0.17 

0.30 

 
 

 Load Combinations    
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Comb. 
No. 

Description 

1 Dead Only 

2 1.2 Dead+1.6 Wind 0 deg - No Ice 
3 0.9 Dead+1.6 Wind 0 deg - No Ice 

4 1.2 Dead+1.6 Wind 90 deg - No Ice 

5 0.9 Dead+1.6 Wind 90 deg - No Ice 
6 1.2 Dead+1.6 Wind 180 deg - No Ice 

7 0.9 Dead+1.6 Wind 180 deg - No Ice 

8 1.2 Dead+1.0 Ice+1.0 Temp 
9 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 

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

11 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
12 Dead+Wind 0 deg - Service 

13 Dead+Wind 90 deg - Service 

14 Dead+Wind 180 deg - Service 

 

 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

T1 200 - 180 5.213 12 0.2414 0.0037 
T2 180 - 160 4.201 12 0.2333 0.0061 

T3 160 - 140 3.253 12 0.2055 0.0070 

T4 140 - 120 2.431 12 0.1705 0.0063 

T5 120 - 100 1.746 12 0.1422 0.0049 

T6 100 - 80 1.177 12 0.1132 0.0036 

T7 80 - 60 0.732 12 0.0820 0.0024 
T8 60 - 40 0.416 12 0.0581 0.0017 

T9 40 - 20 0.198 12 0.0333 0.0011 

T10 20 - 0 0.064 12 0.0168 0.0005 
      

  

 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 

 
ft 

Appurtenance Gov. 

Load 
Comb. 

Deflection 

 
in 

Tilt 

 
° 

Twist 

 
° 

Radius of 

Curvature 
ft 

200.00 Beacon 12 5.213 0.2414 0.0037 295775 

198.00 PD1107-1 12 5.111 0.2411 0.0039 295775 

182.00 LNX-6515DS-VTM w/ Mount Pipe 12 4.301 0.2349 0.0059 82139 

170.00 APXVSPP18-C-A20 w/ Mount Pipe 12 3.715 0.2216 0.0070 48683 

163.00 PR-850 12 3.388 0.2106 0.0072 38244 

144.00 PD156S-4 12 2.584 0.1771 0.0064 33189 
100.00 Sidemarker 12 1.177 0.1132 0.0036 37643 

53.00 KS24019-L112A 12 0.330 0.0491 0.0015 53578 

  

 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

T1 200 - 180 21.735 2 1.0084 0.0195 
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Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 

° 

Twist 
 

° 

T2 180 - 160 17.514 2 0.9730 0.0257 
T3 160 - 140 13.561 2 0.8560 0.0292 

T4 140 - 120 10.134 2 0.7101 0.0262 

T5 120 - 100 7.281 2 0.5923 0.0204 
T6 100 - 80 4.907 2 0.4718 0.0148 

T7 80 - 60 3.056 2 0.3418 0.0101 

T8 60 - 40 1.735 2 0.2419 0.0073 
T9 40 - 20 0.828 2 0.1387 0.0047 

T10 20 - 0 0.267 2 0.0701 0.0022 

      

  

 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 

° 

Twist 
 

° 

Radius of 
Curvature 

ft 

200.00 Beacon 2 21.735 1.0084 0.0195 73319 
198.00 PD1107-1 2 21.309 1.0068 0.0191 73319 

182.00 LNX-6515DS-VTM w/ Mount Pipe 2 17.928 0.9798 0.0247 20343 

170.00 APXVSPP18-C-A20 w/ Mount Pipe 2 15.486 0.9234 0.0295 11558 
163.00 PR-850 2 14.125 0.8775 0.0299 9180 

144.00 PD156S-4 2 10.772 0.7377 0.0269 7969 

100.00 Sidemarker 2 4.907 0.4718 0.0148 9039 

53.00 KS24019-L112A 2 1.376 0.2047 0.0064 12863 

  

 
 

 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 200 Leg A325N 0.7500 4 3.33 29.82 
0.112   

1 Bolt Tension 

    Diagonal A325X 0.6250 1 2.69 7.61 
0.353   

1 Member Block 

Shear 

    Top Girt A325X 0.6250 1 0.10 13.05 
0.008   

1 Member Bearing 

T2 180 Leg A325N 1.0000 4 10.37 53.01 
0.196   

1 Bolt Tension 

    Diagonal A325X 0.6250 1 3.96 7.61 
0.520   

1 Member Block 
Shear 

T3 160 Leg A325N 1.0000 4 18.12 53.01 
0.342   

1 Bolt Tension 

    Diagonal A325X 0.6250 1 4.86 7.61 
0.638   

1 Member Block 

Shear 

T4 140 Leg A325N 1.2500 4 25.92 82.83 
0.313   

1 Bolt Tension 

    Diagonal A325X 0.6250 1 5.94 10.67 
0.556   

1 Member Block 

Shear 
T5 120 Leg A325N 1.2500 4 33.71 82.83 

0.407   
1 Bolt Tension 

    Diagonal A325X 0.6250 1 6.55 10.67 
0.613   

1 Member Block 

Shear 
T6 100 Leg A325N 1.2500 6 27.54 82.83 

0.332   
1 Bolt Tension 

    Diagonal A325X 0.7500 1 7.28 11.18 
0.651   

1 Member Block 
Shear 
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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 

T7 80 Leg A325N 1.2500 6 32.08 82.83 
0.387   

1 Bolt Tension 

    Diagonal A325X 0.7500 1 8.73 18.64 
0.468   

1 Member Block 

Shear 
T8 60 Leg A325N 1.3750 6 36.93 100.23 

0.368   
1 Bolt Tension 

    Diagonal A325X 0.7500 1 9.51 18.64 
0.510   

1 Member Block 
Shear 

T9 40 Leg A325N 1.3750 6 41.72 100.23 
0.416   

1 Bolt Tension 

    Diagonal A325X 0.7500 1 10.06 18.64 
0.539   

1 Member Block 

Shear 

T10 20 Diagonal A325X 0.7500 1 10.92 18.64 
0.586   

1 Member Block 
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 200 - 180 Pipe 2.875'' x 0.375'' (2.5 

#160) 

20.00 5.00 67.1 

K=1.00 

2.9452 -16.63 95.33 0.174 1  

 
T2 180 - 160 Pipe 3.5'' x 0.300'' (3 XS) 20.03 5.01 52.9 

K=1.00 
3.0159 -49.37 110.61 0.446 1  

 
T3 160 - 140 Pipe 4'' x 0.318'' (3.5 XS) 20.03 5.01 46.0 

K=1.00 

3.6784 -84.27 141.81 0.594 1  

 
T4 140 - 120 Pipe 4.5'' x 0.438'' (4 #120) 20.03 6.68 55.5 

K=1.00 

5.5894 -119.25 200.84 0.594 1  

 
T5 120 - 100 Pipe 5.563'' x 0.375'' (5  XS) 20.03 6.68 43.6 

K=1.00 
6.1120 -154.39 239.39 0.645 1  

 
T6 100 - 80 Pipe 5.563'' x 0.375'' (5  XS) 20.03 6.68 43.6 

K=1.00 

6.1120 -189.22 239.39 0.790 1  

 
T7 80 - 60 Pipe 6.625'' x 0.432'' (6 EH) 20.03 10.02 54.8 

K=1.00 

8.4049 -221.14 303.75 0.728 1  

 
T8 60 - 40 Pipe 8.625'' x 0.322'' (8 STD) 20.03 10.02 40.9 

K=1.00 
8.3993 -255.51 334.42 0.764 1  

 
T9 40 - 20 Pipe 8.625'' x 0.500'' (8 XS) 20.03 10.02 41.8 

K=1.00 

12.7627 -290.24 505.56 0.574 1  

 
T10 20 - 0 Pipe 8.625'' x 0.500'' (8 XS) 20.03 9.97 41.6 

K=1.00 

12.7627 -324.22 506.09 0.641 1  

 
                    

 
1
 P u  / Pn controls 

 

 

 Diagonal 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 200 - 180 L1 3/4x1 3/4x3/16 7.07 3.20 113.8 

K=1.02 

0.6211 -2.83 10.17 0.279 1  

 
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.01 140.0 

K=1.00 
0.6211 -3.91 7.15 0.546 1  

 
T3 160 - 140 L1 3/4x1 3/4x3/16 10.08 4.82 168.6 

K=1.00 

0.6211 -4.89 4.94 0.991 1  

 
T4 140 - 120 L2 1/2x2 1/2x3/16 12.58 6.10 147.9 

K=1.00 

0.9020 -5.96 9.32 0.640 1  

 
T5 120 - 100 L2 1/2x2 1/2x3/16 14.32 6.92 167.7 

K=1.00 
0.9020 -6.58 7.25 0.908 1  

 
T6 100 - 80 L3x3x3/16 16.11 7.82 157.4 

K=1.00 

1.0900 -7.29 9.94 0.734 1  

 
T7 80 - 60 L3 1/2x3 1/2x1/4 19.30 9.43 163.1 

K=1.00 

1.6900 -8.77 14.36 0.611 1  

 
T8 60 - 40 L3 1/2x3 1/2x1/4 21.03 10.20 176.4 

K=1.00 
1.6900 -9.60 12.26 0.783 1  

 
T9 40 - 20 L3 1/2x3 1/2x1/4 22.81 11.10 191.9 

K=1.00 

1.6900 -10.21 10.37 0.984 1  

 
T10 20 - 0 L4x4x1/4 24.60 11.99 181.0 

K=1.00 

1.9400 -11.12 13.38 0.831 1  

 
                    

 
1
 P u  / Pn controls 

 

 

 Top Girt Design Data (Compression)    
 

Section 

No. 

Elevation 

 
ft 

Size 

 

L 

 
ft 

Lu 

 
ft 

Kl/r 

 

A 

 
in2 

Pu 

 

K 

Pn 

 
K 

Ratio 

Pu 

Pn 

T1 200 - 180 L1 3/4x1 3/4x3/16 5.00 4.43 154.7 

K=1.00 

0.6211 -0.10 5.86 0.017 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 200 - 180 Pipe 2.875'' x 0.375'' (2.5 

#160) 

20.00 5.00 67.1 2.9452 13.33 132.54 0.101 1  

 
T2 180 - 160 Pipe 3.5'' x 0.300'' (3 XS) 20.03 5.01 52.9 3.0159 41.50 135.72 0.306 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 

T3 160 - 140 Pipe 4'' x 0.318'' (3.5 XS) 20.03 5.01 46.0 3.6784 72.46 165.53 0.438 1  

 
T4 140 - 120 Pipe 4.5'' x 0.438'' (4 #120) 20.03 6.68 55.5 5.5894 103.69 251.52 0.412 1  

 
T5 120 - 100 Pipe 5.563'' x 0.375'' (5  XS) 20.03 6.68 43.6 6.1120 134.83 275.04 0.490 1  

 
T6 100 - 80 Pipe 5.563'' x 0.375'' (5  XS) 20.03 6.68 43.6 6.1120 165.22 275.04 0.601 1  

 
T7 80 - 60 Pipe 6.625'' x 0.432'' (6 EH) 20.03 10.02 54.8 8.4049 192.49 378.22 0.509 1  

 
T8 60 - 40 Pipe 8.625'' x 0.322'' (8 STD) 20.03 10.02 40.9 8.3993 221.57 377.97 0.586 1  

 
T9 40 - 20 Pipe 8.625'' x 0.500'' (8 XS) 20.03 10.02 41.8 12.7627 250.29 574.32 0.436 1  

 
T10 20 - 0 Pipe 8.625'' x 0.500'' (8 XS) 20.03 0.08 0.3 12.7627 285.93 574.32 0.498 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 200 - 180 L1 3/4x1 3/4x3/16 7.07 3.20 75.2 0.3604 2.69 15.68 0.171 1  

 
T2 180 - 160 L1 3/4x1 3/4x3/16 8.40 4.01 93.3 0.3604 3.96 15.68 0.253 1  

 
T3 160 - 140 L1 3/4x1 3/4x3/16 10.08 4.82 111.6 0.3604 4.86 15.68 0.310 1  

 
T4 140 - 120 L2 1/2x2 1/2x3/16 12.58 6.10 96.6 0.5710 5.94 24.84 0.239 1  

 
T5 120 - 100 L2 1/2x2 1/2x3/16 14.32 6.92 109.3 0.5710 6.55 24.84 0.264 1  

 
T6 100 - 80 L3x3x3/16 16.11 7.82 102.0 0.6945 7.28 30.21 0.241 1  

 
T7 80 - 60 L3 1/2x3 1/2x1/4 19.30 9.43 105.9 1.1034 8.73 48.00 0.182 1  

 
T8 60 - 40 L3 1/2x3 1/2x1/4 21.03 10.20 114.4 1.1034 9.51 48.00 0.198 1  

 
T9 40 - 20 L3 1/2x3 1/2x1/4 22.81 11.10 124.2 1.1034 10.06 48.00 0.209 1  

 
T10 20 - 0 L4x4x1/4 24.60 11.99 116.9 1.2909 10.92 56.16 0.194 1  

 
                    

 
1
 P u  / Pn controls 
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 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 200 - 180 L1 3/4x1 3/4x3/16 5.00 4.43 106.4 0.3604 0.04 15.68 0.003 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 200 - 180 Leg Pipe 2.875'' x 0.375'' (2.5 #160) 3 -16.63 95.33 17.4 Pass  
T2 180 - 160 Leg Pipe 3.5'' x 0.300'' (3 XS) 33 -49.37 110.61 44.6 Pass  

T3 160 - 140 Leg Pipe 4'' x 0.318'' (3.5 XS) 60 -84.27 141.81 59.4 Pass  

T4 140 - 120 Leg Pipe 4.5'' x 0.438'' (4 #120) 87 -119.25 200.84 59.4 Pass  
T5 120 - 100 Leg Pipe 5.563'' x 0.375'' (5  XS) 108 -154.39 239.39 64.5 Pass  

T6 100 - 80 Leg Pipe 5.563'' x 0.375'' (5  XS) 129 -189.22 239.39 79.0 Pass  

T7 80 - 60 Leg Pipe 6.625'' x 0.432'' (6 EH) 150 -221.14 303.75 72.8 Pass  
T8 60 - 40 Leg Pipe 8.625'' x 0.322'' (8 STD) 165 -255.51 334.42 76.4 Pass  

T9 40 - 20 Leg Pipe 8.625'' x 0.500'' (8 XS) 180 -290.24 505.56 57.4 Pass  

T10 20 - 0 Leg Pipe 8.625'' x 0.500'' (8 XS) 195 -324.22 506.09 64.1 Pass  
T1 200 - 180 Diagonal L1 3/4x1 3/4x3/16 11 -2.83 10.17 27.9 

35.3 (b) 

Pass  

T2 180 - 160 Diagonal L1 3/4x1 3/4x3/16 35 -3.91 7.15 54.6 Pass  
T3 160 - 140 Diagonal L1 3/4x1 3/4x3/16 62 -4.89 4.94 99.1 Pass  

T4 140 - 120 Diagonal L2 1/2x2 1/2x3/16 89 -5.96 9.32 64.0 Pass  

T5 120 - 100 Diagonal L2 1/2x2 1/2x3/16 110 -6.58 7.25 90.8 Pass  
T6 100 - 80 Diagonal L3x3x3/16 131 -7.29 9.94 73.4 Pass  

T7 80 - 60 Diagonal L3 1/2x3 1/2x1/4 152 -8.77 14.36 61.1 Pass  

T8 60 - 40 Diagonal L3 1/2x3 1/2x1/4 167 -9.60 12.26 78.3 Pass  
T9 40 - 20 Diagonal L3 1/2x3 1/2x1/4 182 -10.21 10.37 98.4 Pass  

T10 20 - 0 Diagonal L4x4x1/4 197 -11.12 13.38 83.1 Pass  

T1 200 - 180 Top Girt L1 3/4x1 3/4x3/16 4 -0.10 5.86 1.7 Pass  
              Summary   

            Leg (T6) 79.0 Pass  

            Diagonal 
(T3) 

99.1 Pass  

            Top Girt 

(T1) 

1.7 Pass  

            Bolt Checks 65.1 Pass  

      RATING = 99.1 Pass  
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ADDITIONAL CALCULATIONS 



Anchor Rod Check for Self Supporting Towers
TIA-222-G, Section 4.9.9 Rev. 6.1

BU#: Eta Factor, η 0.55 Detail Type

Site Name: Uplift, Pu: 285 kips

App #: Shear, Vu: 31 kips

lar: in

Qty: 8 Mu = 0.65*lar*Vu ft-kips

Diam: 1.5 in

Rod Material: A572 Gr. 50

Strength (Fu): 65 ksi Anchor Rod Results:

Yield (Fy): 50 ksi Max Rod (Cu+ Vu/ή): 42.7 Kips

Design Axial, Φ*Fu*Anet: 73.3 Kips

* Rod Circle: in Anchor Rod Stress Ratio: 58.2%

* e: in

* # of Rods 1 or 2

If Applicable;

Mu= Pu x e: ft-kips Anchor Rod Results with Bending Considered:

* Only enter rod circle, offset (e) and number

  of anchor rods at the extreme fiber to

  consider if eccentric load due to leg

  reinforcement exist.

(Vu/φRnv)
2 
+ [(Pu/φRnt) + (Mu/φRnm)]

2 
< = 1

φRnv=φ∗0.45∗Fub∗Ab= kips

φRnt=φ∗Fu∗Anet = kips

φRnm=φ∗Fy∗Z = ft-kips

Maximum Acceptable Ratio: 105 %

Governing Stress Ratio: 58.2% Pass

Figure 4-4 of TIA-222-G

When the clear distance from the top of concrete to the bottom 

of level nut excceeds 1.0 times the diameter of the anchor rod, 

the following interaction equation shall also be satisfied (see 

Figure 4-4 of Rev. G):

Anchor Rod Data

Site Data

871584

John Tom Hill

372579 Rev 2

Reactions

SST Anchor Rod Check For Rev G-Rev 6.1 091912.xls



Project Name: Created On: 6/3/2014

Project Number: Checked By: SMR / DW

Job Number: Revised On: 8/25/2016

Date: Revision No.: 7.2

G Pad Beam Shear Capacity 246.8 kips

333 kips Pad Beam Shear 173.0 kips

36 kips Pad Beam Shear Check 70.1% Pass

285 kips

31 kips Punching Shear Capacity 505.6 kips

135 pcf Punching Shear 384.0 kips

36 Punching Shear Check 76.0% Pass

0 psf

Pad Bending Moment Capacity 858.8 k-ft

Pad Bending Moment 509.9 k-ft

1.75 ft Pad Bending Moment Check 59.4% Pass

10 ft

15 ft Pier Beam Shear Capacity 92.2 kips

7 Pier Beam Shear 36.0 kips

20 Pier Beam Shear Check 39.1% Pass

7

20 Peir Bending Moment Capacity 981.1 k-ft

Peir Bending Moment 201.8 k-ft

Pier Bending Moment Check 20.6% Pass

Circle

3.5 ft Pad-Pier Bearing Capacity 4592.7 kips

0.5 ft Pad-Pier Bearing 706.9 kips

7 Pad-Pier Bearing Check 15.4% Pass

14

3

12 in Steel Rupture Capacity 453.6 kips

Steel Rupture Force 273.6 kips

Steel Rupture Check 60.3% Pass

3000 psi

150 pcf Pad Bending Moment Capacity 858.8 k-ft

60 ksi Pad Bending Moment 78.8 k-ft

3 in Pad Bending Moment Check 9.2% Pass

Pier Beam Shear Capacity 92.2 kips

Bearing Type From Geo Pier Beam Shear 31.0 kips

4 ksf Pier Beam Shear Check 33.6% Pass

2

Gross Ultimate Bearing Cap. 9.267917 ksf Peir Bending Moment Capacity 255.9 k-ft

Allowable Bearing Capacity 6.950938 ksf Peir Bending Moment 165.7 k-ft

Frost Depth 40 in Pier Bending Moment Check 64.8% Pass

Water Table Depth 99 ft

Compression Capacity 6.95 ksf

Compression Force 3.53 ksf

Compression Check 50.8% Pass

4 ksf Uplift Capacity 449.5 kips

18.78532 ft
2

Uplift Force 285 kips

1254.3% Fail Uplift Check 63.4% Pass

76.0% Pass Lateral Capacity 124.56 kips

63.4% Pass Lateral Force 36 kips

76.0% Pass Lateral Check 28.9% Pass

John Tom Hill

Pier

Load

Pad

Uplift

Material

Bottom Rebar Size

Bottom Rebar Quantity

Friction Angle

Bearing Check

Structural Capacity

Soil Interaction Capacity

Overall Foundation Capacity

Width

Concrete Density

Cohesion

Self Support Tower Pad-Pier Foundation

Code

Compression

Shear (comp)

Compression

Top Rebar Size

Shear (uplift)

Soil Unit Weight

Rebar Quantity

Tie Size

Tie C/C Spacing

Bearing Depth

Bearing Capacity From Geo

Safety Factor From Geo

Soil

Soil Interaction

Pad Fails. Check Modified Bearing Area

Ultimate Bearing Str.

Uplift

Concrete Strength (F'c)

BU 871584

WO 1347191

2/6/2017

Thickness

Pier type

Rebar Tensile (Fy)

Clear Cover

Diameter

Height above Grade

Rebar Size

Net Allowable

Top Rebar Quantity

Modified pad area



Project Name: Created On: 5/28/2014

Project Number: Checked By:

Job Number: Revised On: 8/25/2016

Date: Revision No.: 7.1

Leg:

Boring Number:

G

285 Comp. Force (k) 333

(Ultimate) (Allowable) Gross Ultimate Allowable

71.69 64.52 Bearing Cap. (ksf): 9.27 6.95

409.29 368.36 Weights Factored Wt.

22.16 16.62 Gross Concrete (k): 71.69 86.03

449.50 Soil (k): 222.20 266.64

% Capacity % Capacity

PASS 50.8% PASS

150

R

3.5 Number of Layers Above Pad: 2

9.62 Number of Layers Adjacent Pad: 1

0.50 Total Number of Layers: 3

15.00 Number of Layers Check OK

1.75 Pad Check OK

10.00

3.33 OK

99.00 OK

Layer Thickness (ft) Depth at Bot. (ft) Soil Type (C/S) Unit Weight. (pcf) Frict. Angle (°) Cohesion (psf)

3.33 3.33 S 125 0 0

4.92 8.25 S 125 36 0

1.75 10.00 S 135 36 0

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A

Pier Diameter/Width (ft):

Pier Area (ft^2):

6

Pad Width/Length (ft):

Pad Thickness (ft):

Pad Bearing Depth (ft):

Frost Depth (ft):

Water Table Depth (ft):

Soil Layer Number.

1

2

3

4

5

Pier Height Above Grade (ft):

John Tom Hill

BU 871584

WO 1347191

2/6/2017

-

-

Code :

Uplift Force (k)

Frost Depth Check

Water Table Check

Soil Profile

Self Support Tower Pad - Pier Foundation

UPLIFT CHECK COMPRESSION CHECK

FOUNDATION INFORMATION

63.4%

SOIL INFORMATION

Wt. Concrete (k):

Wt. Soil (k):

Friction (k):

Total (k)

Density Concrete (pcf):

Pier Shape (R or S):



8/20/2014 SMR

8/21/2014 SMR

8/21/2014 SMR

8/22/2014 JTE

9/11/2014 JTE

9/11/2014 SMR

9/15/2014 SMR

9/16/2014 SMR

9/26/2014 SMR

9/29/2014 SMR

11/21/2014 JTE

3/30/2016 DMC

8/25/2016 DMC

11/15/2016 VJ



Added Square Pier Moment Capacity Sheet

Removed Uplift Shear Check (Redundant and wont control) and added Pad-Pier Bearing Check per Crown Foundation Criteria (ACI 10.14.1)

Added Soil Resistance to Pier for Max Moment Calculation

Added Soil checks in the structural tab 

Change Soil input location

Updated Tie Quantity to Tie C/C Spacing and updated Vs accordingly

Added option to resist punching shear with steel dowel resistance

Removed weight of soil from punching shear q Update: 5.1

Accounted for the weight of the concrete pad when calculating bending moment and shear in the pad. Update 5.2

Adjusted Soil calcs to account for when zero shear does not occur along pier depth. Update 5.3

Adjusted soil calcs to account for a reduced pad width and adjusted conditional formatting in the structural checks tab. Update 5.4

The tool previously used a soil prism above the pad for calculating soil weight acting on the pad in uplift and compres

Updated gross/net bearing inputs and calculations.  Added contribution of shear reaction to the max bearing pressure

Patched on Structural Checks sheet to match soil checks results from previous update. Unprotected soil inputs yellow boxes on Structural Checks.



Removed Uplift Shear Check (Redundant and wont control) and added Pad-Pier Bearing Check per Crown Foundation Criteria (ACI 10.14.1)

Adjusted soil calcs to account for a reduced pad width and adjusted conditional formatting in the structural checks tab. Update 5.4

The tool previously used a soil prism above the pad for calculating soil weight acting on the pad in uplift and compression.  The sheet was updated to only consider the weight of soil directly above the pad for the compression load case.  Skin friction and

Updated gross/net bearing inputs and calculations.  Added contribution of shear reaction to the max bearing pressure calculation for soil compression check.  Used plastic section modulus for bearing.

Patched on Structural Checks sheet to match soil checks results from previous update. Unprotected soil inputs yellow boxes on Structural Checks.



The tool previously used a soil prism above the pad for calculating soil weight acting on the pad in uplift and compression.  The sheet was updated to only consider the weight of soil directly above the pad for the compression load case.  Skin friction and adhesion resistance acting on the side of the pad were removed for the compression load cas



 adhesion resistance acting on the side of the pad were removed for the compression load case per Crown Castles 3.10.2016 updated foundation criteria. 
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