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gG..'T771O(K/9h@K91h%2O7'G2.29:7E()X&0*?AUG2.2977=6/.%G/97:R_̀ ab̂a]\�ì jklm[cn�onp�qfrsê [ t[numavfae] wmennlm[c Zaxa]\lm[c>N= >1)19G/L�N''/0�=.20* Qyzz{ QyS{S5I= >109.�>4220 |y+z: |y+z:� � +zy}+S +zy:~:

_̀ ab̂a]\�����i[ufae]��



�������� ��	�
��
����������
����
�	

��	���	���
��������������������	�� ���!�"��� #���
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1. Introduction 
The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to the existing 
Sprint antennas, mounted on the rooftop of Danbury Hospital, located at 24 Hospital Avenue in Danbury, CT. The coordinates of the 
building are 41° 24' 18.03" N, 73° 26' 46.33" W. Sprint’s antenna installation consists of six sectors split across two sites 
(CT81XC007 & CT03XC350). 

Sprint is proposing to add a total of six 2500 MHz antennas and RRU’s with six integrated RRU/antenna units (one per sector). 

 

 
Figure 1: View of Danbury Hospital 

 
 

Site Address 24 Hospital Ave, Danbury, CT 
Latitude 41° 24' 18.03" N 
Longitude 73° 26' 46.33" W 
Site Elevation AMSL 467’ 
Survey Engineer Sokol Andoni 
Survey Date/Time 6/19/2019; 1:30PM – 4:00PM 

Table 1: Site Specific Data  
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2. FCC Guidelines for Evaluating RF Radiation Exposure Limits 
In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996, the FCC 
updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new rules include 
Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The FCC MPE limits are 
based upon those recommended by the National Council on Radiation Protection and Measurements (NCRP), developed by the 
Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American National Standards Institute (ANSI). 

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected. General 
population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are 
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over 
their exposure. 

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm2). The general 
population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum Permissible 
Exposure (MPE)” in Attachment B of this report. 

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are exposed as a 
consequence of their employment provided they are fully aware of the potential for exposure, and are able to exercise control over 
their exposure. General population/uncontrolled limits are five times more stringent than the levels considered acceptable for 
occupational, or radio frequency trained individuals. Attachment B contains excerpts from OET Bulletin 65 and defines the Maximum 
Exposure Limit. 

Finally, it should be noted that the MPE limits adopted by the FCC for both general population / uncontrolled exposure and for 
occupational / controlled exposure incorporate a substantial margin of safety and have been established to be well below levels 
generally accepted as having the potential to cause adverse health effects. 
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3. Measurement Procedure 
Frequencies from 300 KHz to 50 GHz were measured using the Narda Probe EA 5091, E-Field, shaped, FCC probe in conjunction 
with the NBM550 survey meter. The EA 5091 probe is “shaped” such that in a mixed signal environment (i.e.: more than one 
frequency band is used in a particular location), it accurately measures the percent of MPE.  

From FCC OET Bulletin No. 65 - Edition 97-01 – “A useful characteristic of broadband probes used in multiple-frequency RF 
environments is a frequency-dependent response that corresponds to the variation in MPE limits with frequency. Broadband probes 
having such a "shaped" response permit direct assessment of compliance at sites where RF fields result from antennas transmitting 
over a wide range of frequencies. Such probes can express the composite RF field as a percentage of the applicable MPEs”. 

Probe Description - As suggested in FCC OET Bulletin No. 65 - Edition 97-01, the response of the measurement instrument should 
be essentially isotropic, (i.e., independent of orientation or rotation angle of the probe). For this reason, the Narda EA 5091 probe was 
used for these measurements.  

Sampling Description - At each measurement location, a spatially averaged measurement is collected over the height of an average 
human body. The NBM550 survey meter performs a time average measurement while the user slowly moves the probe over a distance 
range of 20 cm to 200 cm (about 6 feet) above ground level. The results recorded at each measurement location include average values 
over the spatial distance. 

Instrumentation Information - A summary of specifications for the equipment used is provided in the table below. 

 

Manufacturer
Probe
Calibration Date
Calibration Interval
Meter
Calibration Date
Calibration Interval

Frequency Range Field Measured Standard Measurement 
Range

300 KHz-50 GHz Electric Field U.S. FCC 1997 
Occupational/Controlled

0.2 – 600 % of 
Standard

24 Months

Probe Specifications

Narda Microwave
EA 5091, Serial# 01265
June 2018
24 Months
NBM550, Serial# F-0147
January 2019

 
Table 2: Instrumentation Information 

 

Instrument Measurement Uncertainty - The total measurement uncertainty of the NARDA measurement probe and meter is no 
greater than ±3 dB (0.5% to 6%), ±1 dB (6% to 100%), ±2 dB (100% to 600%).  The factors which contribute to this include the 
probe’s frequency response deviation, calibration uncertainty, ellipse ratio, and isotropic response1.  Every effort is taken to reduce the 
overall uncertainty during measurement collection including pointing the probe directly at the likely highest source of emissions. 

 

 

 

 

 

 

 

 

                                                 
1 For further details, please refer to Narda Safety Test Solutions NBM550 Probe Specifications, pg. 64 
http://www.narda-sts.us/pdf_files/DataSheets/NBM-Probes_DataSheet.pdf 

http://www.narda-sts.us/pdf_files/DataSheets/NBM-Probes_DataSheet.pdf
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4. Measured Results 
Measurements were recorded at ground level and on the top level of two parking garages located in close proximity to the hospital to 
establish a baseline % MPE value for the existing facility. The measured results and a description of each survey location are detailed 
in Table 3 below. The table consists of the 27 measurements recorded on June 19, 2019 between 1:00 P.M. and 2:00 P.M. in these 
publicly accessible areas around the hospital. 

The highest spatially averaged measurement was 1.96% (Uncontrolled/General Population MPE) and was recorded on the top level of 
the Red Parking Garage (Location 26). 

Meas.
Location Location Description Latitude Longitude

Measured
% MPE 

(Uncontrolled / 
General)

1 Duracell Center - Eastern Visitor Parking Lot 41.405379 -73.443911 <1.00
2 Duracell Center - Ambulatory Surgery Entrance 41.405211 -73.444386 <1.00
3 Anna Maria & Steven Kellen Emergency Parking Lot 41.405879 -73.443995 <1.00
4 Anna Maria & Steven Kellen Emergency Entrance 41.405812 -73.444791 <1.00
5 Rizzo Parking Garage - Top Level 41.405777 -73.445601 1.13
6 Rizzo Parking Garage - Top Level 41.406164 -73.445826 0.79
7 Rizzo Parking Garage - Top Level 41.406386 -73.445057 1.01
8 Rizzo Parking Garage - Top Level 41.406562 -73.444482 1.20
9 Rizzo Parking Garage - Top Level 41.406202 -73.444320 <1.00

10 Rizzo Parking Garage - Top Level 41.406037 -73.444842 1.07

11 Hospital Ave & Rizzo Parking Garage 
Eastern Access Road 41.406719 -73.444270 1.20

12 Hospital Ave & Forest Ave Intersection 41.406661 -73.445060 <1.00

13 Walking Path to Peter & Carmen Luccia Buck
Pavilion Entrance 41.406020 -73.446228 1.02

14 Near Peter & Carmen Luccia Buck
Pavilion Entrance 41.405499 -73.446245 1.07

15 Hospital Ave, near Edgewood Center 41.406187 -73.446433 1.42
16 Hospital Ave & Tamarack Ave Intersection 41.405757 -73.447778 1.81
17 Near 92 Locust Ave 41.404773 -73.446663 1.62
18  Locust Ave, Near Shipping & Receiving Dock 41.404443 -73.445952 1.51
19  Locust Ave, Near Red Garage Access Road 41.404481 -73.445571 1.37
20  Locust Ave, Near Red Garage Access Road 41.404366 -73.444632 1.34
21 Pharmacy Parking Area 41.404566 -73.443962 1.13
22 Red Parking Garage - Top Level 41.404261 -73.444118 1.61
23 Red Parking Garage - Top Level 41.404177 -73.443597 1.67
24 Red Parking Garage - Top Level 41.404417 -73.443497 1.80
25 Red Parking Garage - Top Level 41.404717 -73.443405 1.69
26 Red Parking Garage - Top Level 41.404840 -73.443886 1.96
27 Duracell Center - Eastern Visitor Parking Lot 41.40521 -73.44345 1.41  

Table 3: Measurement Results2 

                                                 
2 Due to measurement uncertainty at low levels (See Table 2), any readings outside the measurement range of the probe (< 1.00 % FCC General 
Population/Uncontrolled MPE) are noted as such. 
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Figure 2 below is an aerial view of the facility location and the surrounding area. Labeled points indicate the locations of the 
measurements recorded on June 19, 2019, as listed above in Table 3. 

 
Figure 2: Aerial View of Facility & Measurement Locations 
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5. Proposed Antenna Configuration 
Table 4 below lists the specifications of the proposed Sprint antenna configuration. 

Cascade ID Sector 
TX 

Freq. 
(MHz) 

Power at 
Antenna 
(Watts) 

Ant 
Gain 
(dBd) 

Power 
ERP 

(Watts) 
Antenna Model Beam 

Width 
Mech. 

Downtilt 
Length 

(ft) 

Antenna 
Centerline 

Height 
(ft) 

CT03XC350 

Alpha / 
30° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 6 159.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 159.0 

Beta / 
120° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 6 155.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 155.0 

Gamma 
/ 170° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 6 155.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 155.0 

CT81XC007 

Alpha / 
220° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 4.0 131.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 131.0 

Beta / 
270° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 6 131.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 131.0 

Gamma 
/ 340° 

865 70 14.1 1779 HPA-33R-CS4AA 46 0 6 155.0 1900 140 16.3 5904 37 
2500 120 13.1 2422 Nokia AAHC_2 65 0 2.1 155.0 

Table 4: Proposed Antenna Configuration 3 4 
 

 
6. RF Exposure Calculation Methods 
The power density calculation results were generated using the following formula as outlined in FCC bulletin OET 65 and 
Connecticut Siting Council recommendations: 

Power Density = �
1.62  ×  1.64 × ERP

4𝜋𝜋 ×  𝑅𝑅2
�  X Off Beam Loss 

 
 Where: 

  EIRP = Effective Isotropic Radiated Power = 1.64 x ERP 

  R = Radial Distance = �(𝐻𝐻2 + 𝑉𝑉2) 

  H = Horizontal Distance from antenna 

  V = Vertical Distance from radiation center of antenna 

  Ground reflection factor of 1.6 

  Off Beam Loss is determined by the selected antenna patterns 

 

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all antenna channels are 
transmitting simultaneously. As a result, the calculated levels reported are much higher than the actual levels will be from the final site 
configuration. 

 

                                                 
3 Transmit power assumes 0 dB of cable loss. 
4 Antenna heights for Sprint are based on the stamped Infinigy Engineering, PLLC construction drawings dated 3/25/2019 (Rev. 1). 
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7. Calculated Results 
Table 5 below outlines the power density information of Sprint’s proposed configuration. All six Sprint sectors have identical power 
assumptions; however, two of the sectors involve antennas mounted at 131’ AGL (alpha & beta on CT81XC007) compared to the 
other sectors.  Therefore, only the results of the sectors at 131’ AGL are reflected in the table below since it yields the more 
conservative result (higher % MPE). 

Due to the directional nature of the Sprint panel antennas, the majority of the RF power will be focused out towards the horizon.  As a 
result, there will be less RF power directed below the antennas relative to the horizon, and consequently lower power density levels 
around the base of the building.  Please refer to Attachment C for the vertical patterns of the Sprint panel antennas. All power density 
values shown in Table 5 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antenna. 

 

Carrier
Antenna 
Height         
(Feet)

Operating 
Frequency 

(MHz)

Number of 
Trans.

ERP Per 
Transmitter 

(Watts)

Power Density 
(mw/cm2)

Limit % MPE

Sprint CDMA 131 865 1 508 0.0012 0.5767 0.20%
Sprint LTE 131 865 1 1270 0.0029 0.5767 0.51%

Sprint CDMA/EVDO 131 1900 3 2530 0.0175 1.0000 1.75%
Sprint LTE 131 1900 2 1687 0.0078 1.0000 0.78%
Sprint LTE 131 2500 1 2422 0.0056 1.0000 0.56%

Total  3.79%

Proposed 
Configuration

 
Table 5: Calculated % MPE – Worst Case Sprint Sector (CT81XC007 alpha & beta)5 6 

 

                                                 
5 Existing CSC filing for Sprint should be removed and replaced with the updated Sprint technologies and values provided in Table 5. 
6 Please note that %MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded contribution.  
Therefore, summing each rounded value may not reflect the total value listed in the table. 
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8. Summary of  Findings 
A number of publicly accessible areas at ground level and on the parking garage decks in the vicinity of Danbury Hospital were 
surveyed and found to be well within the mandated General Population/Uncontrolled limits for Maximum Permissible Exposure, as 
delineated in the Federal Communications Commission’s Radio Frequency exposure rules published in 47 CFR 1.1307(b)(1)-(b)(3). 

The highest spatially averaged % MPE measurement of all surveyed points based on the 1997 FCC standard for exposure to the 
general population is 1.96% MPE. This measurement was recorded at Location 26, on the top level of the Red Parking Garage. 

Power density values were calculated for the proposed Sprint antenna configuration. The highest calculated power density is 3.79% of 
the FCC General Population MPE limit.  Please note that the maximum measured % MPE occurs on the top level of the Red 
Garage, whereas the calculated % MPE for Sprint’s proposed antenna configuration is calculated at a closer point (the base of the 
hospital).   

The above analysis verifies that exposure levels in the areas surrounding the hospital; both currently and after the proposed 
modifications, are well below the Maximum Permissible Exposure levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. 

 

9. Statement of  Certification 
I certify to the best of my knowledge that the statements in this report are true and accurate. The field measurements and calculated 
results were obtained with properly calibrated equipment using techniques and guidelines set forth in FCC OET Bulletin 65 Edition 
97-01, IEEE Std. C95.1, IEEE Std. C95.3, and IEEE Std. C95.7. 

  
 

 
____________________________ July 2, 2019 

Report Prepared By: Sokol Andoni 
RF Engineer 
C Squared Systems, LLC 

Date 

  
 
____________________________ July 2, 2019 

Reviewed/Approved By: Keith Vellante 
RF Manager 
C Squared Systems, LLC 

Date 
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Attachment A: References 
 
OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology 
 
IEEE C95.1-2005, IEEE Standard Safety Levels With Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz 
to 300 GHz IEEE-SA Standards Board 
 
IEEE C95.3-2002 (R2008), IEEE Recommended Practice for Measurements and Computations of Radio Frequency Electromagnetic 
Fields With Respect to Human Exposure to Such Fields, 100 kHz-300 GHz IEEE-SA Standards Board 
 
IEEE C95.7-2005 (R2014), IEEE Recommended Practice for Radio Frequency Safety Programs, 3 kHz to 300 GHz. IEEE-SA 
Standards Board 
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE) 
 

(A) Limits for Occupational/Controlled Exposure7 

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 
(V/m) 

Magnetic Field 
Strength (E) 
(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 
(minutes) 

0.3-3.0 614 1.63 (100)* 6 
3.0-30 1842/f 4.89/f (900/f2)* 6 
30-300 61.4 0.163 1.0 6 
300-1500 - - f/300 6 
1500-100,000 - - 5 6 

 
 
(B) Limits for General Population/Uncontrolled Exposure8 

Frequency 
Range 
(MHz) 

Electric Field 
Strength (E) 
(V/m) 

Magnetic Field 
Strength (E) 
(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time 
|E|2, |H|2 or S 
(minutes) 

0.3-1.34 614 1.63 (100)* 30 
1.34-30 824/f 2.19/f (180/f2)* 30 
30-300 27.5 0.073 0.2 30 
300-1500 - - f/1500 30 
1500-100,000 - - 1.0 30 

 

f = frequency in MHz * Plane-wave equivalent power density 

Table 6: FCC Limits for Maximum Permissible Exposure 
 

                                                 
7 Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those persons are 
fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled exposure also apply in 
situations when an individual is transient through a location where occupational/controlled limits apply provided he or she is made aware of the 
potential for exposure. 
8 General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are exposed as 
a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their exposure. 
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Plane-wave Equivalent Power Density 

 
 

Frequency (MHz) 
 

Figure 3: Graph of FCC Limits for Maximum Permissible Exposure (MPE) 

1.34 100,000 1,500  
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Attachment C: Sprint Antenna Model Data Sheets and Patterns 

865 MHz  

 

Manufacturer: CCI 
Model #: HPA33R-CS4A 

Frequency Band: 817-869 MHz 
Gain: 14.1 dBd 

Vertical Beamwidth: 16.6° 
Horizontal Beamwidth: 46° 

Polarization: Dual Pol ±45° 
Size L x W x D: 47.5” x 18.2” x 8.5” 

  

1900 MHz  

 

Manufacturer: CCI 
Model #: HPA33R-CS4A 

Frequency Band: 1850-1995 MHz 
Gain: 16.3 dBd 

Vertical Beamwidth: 9.1° 
Horizontal Beamwidth: 37° 

Polarization: Dual Pol ±45° 
Size L x W x D: 47.5” x 18.2” x 8.5” 

  

2500 MHz 

 

Manufacturer: NOKIA 
Model #: AAHC 

Frequency Band: 2490-2690 MHz 
Gain: 13.1 dBd 

Vertical Beamwidth: 9.0° 
Horizontal Beamwidth: 65° 

Polarization: ±45° 
Size L x W x D: 25.6” x 19.7” x 9.6” 
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Structural Analysis Report 
 

August 14, 2019 

 

Site Name Danbury Hospital 

Site Cascade  CT81XC007-CT03XC350 

Client JP Consulting 

Proposed Carrier Sprint 

Infinigy Job Number 526-101 

Site Location 

24 Hospital Ave, Danbury, CT 06810 

41o 24’ 17.90” N NAD83 

73o 26’ 45.21” W NAD83 

Mount Centerline  131.0, 155.0, 159.0 ft  

Mount Classification Pipe Mount and Pipe Standoff  

Structural Usage  69.4% 

Overall Result Pass 

 

Upon reviewing the results of this analysis, it is our opinion that the proposed structure meets the 

specified TIA code requirements. The pipe standoff, antenna pipe mount and anchors are 

therefore deemed adequate to support the existing and proposed loading as listed in this report. 

 

 

 

 

 

                                              

 

 

 

 

 

 

 

 

 

Kevin Berger Jr. 

 

08-15-19
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Introduction 

 
Infinigy Engineering has been requested to analyze a pipe standoff and antenna supporting 

structures. All supporting documents have been obtained from the client and are assumed to be 

accurate and applicable to this site.  The structure was analyzed using RISA 3D v. 17.0.2 

software. 

 
Supporting Documentation 
 
Construction Drawings Infinigy Engineering Job #526-101, dated March 25, 2019 

Site Photos  Infinigy Engineering Job #526-101, dated November 26, 2018 

Structural Analysis  Infinigy Engineering Job #195-036, dated June 17, 2015 

 
Analysis Code Requirements 
 
Wind Speed 93 mph (3-Second Gust, Vasd)/ 120 mph (3-Second Gust, Vult) 

Wind Speed w/ ice 50 mph (3-Second Gust) w/ 0.75” ice 

TIA Revision ANSI/TIA-222-G 

Adopted IBC 2015 IBC / 2018 Connecticut State Building Code  

Structure Class II 

Exposure Category C 

Topographic Category 1 

Calculated Crest Height 0 ft 

 

Conclusion 
 
Upon reviewing the results of this analysis, it is our opinion that the proposed structure meets the 

specified TIA code requirements. The pipe standoff, antenna pipe mount and anchors are 

therefore deemed adequate to support the existing and proposed loading as listed in this report. 

 

If you have any questions, require additional information, or actual conditions differ from those 

as detailed in this report please contact me via the information below: 

 

 

Kevin Berger Jr. | INFINIGY 

1033 Watervliet Shaker Road, Albany, NY 12205 

(518) 690-0790 | Structural@infinigy.com  
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Existing & Reserved Loading 
 

Rad 

Center (ft) 
Qty. Appurtenance Mount Type Sector 

159.0 

1 CCI HPA33R-CS4AA-K 

Pipe Mount Alpha 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers 

131.0 

1 CCI HPA33R-CS4AA-K 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers 

155.0 

1 CCI HPA33R-CS4AA-K 

Pipe Mount Beta 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers 

131.0 

1 CCI HPA33R-CS4AA-K 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers 

155.0 

2 CCI HPA33R-CS4AA-K 

Pipe Mount  Gamma 

2 Alcatel-Lucent 800 Mhz RRH 

4 Alcatel-Lucent 1900 Mhz RRH 

2 Alcatel-Lucent 2500 Mhz RRH 

8 Diplexers 

 
 
To be Removed Loading 

 
Rad 

Center (ft) 
Qty. Appurtenance Mount Type Sector 

159.0 
1 Alcatel-Lucent 2500 Mhz RRH 

-- 

Alpha 
4 Diplexers  

131.0 
1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers  

155.0 
1 Alcatel-Lucent 2500 Mhz RRH 

Beta 
4 Diplexers  

131.0 
1 Alcatel-Lucent 2500 Mhz RRH 

4 Diplexers  

155.0 
2 Alcatel-Lucent 2500 Mhz RRH 

Gamma 
8 Diplexers  
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Proposed Loading 

 
Rad 

Center (ft) 
Qty. Appurtenance Mount Type Sector 

159.0 1 NOKIA AAHC 

-- 

Alpha 
131.0 1 NOKIA AAHC 

155.0 1 NOKIA AAHC 
Beta 

131.0 1 NOKIA AAHC 

155.0 2 NOKIA AAHC Gamma 

 

Final Configuration Loading 

 
Rad 

Center (ft) 
Qty. Appurtenance Mount Type Sector 

159.0 

1 CCI HPA33R-CS4AA-K 

Pipe Mount Alpha 

1 NOKIA AAHC 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

131.0 

1 CCI HPA33R-CS4AA-K 

1 NOKIA AAHC 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

155.0 

1 CCI HPA33R-CS4AA-K Pipe Mount 

Beta 

1 NOKIA AAHC Pipe Stand-off 

1 Alcatel-Lucent 800 Mhz RRH 
Pipe Mount  

2 Alcatel-Lucent 1900 Mhz RRH 

131.0 

1 CCI HPA33R-CS4AA-K 

Pipe Mount  
1 NOKIA AAHC 

1 Alcatel-Lucent 800 Mhz RRH 

2 Alcatel-Lucent 1900 Mhz RRH 

155.0 

2 CCI HPA33R-CS4AA-K Pipe Mount 

Gamma 
2 NOKIA AAHC Pipe Stand-off 

2 Alcatel-Lucent 800 Mhz RRH 
Pipe Mount  

4 Alcatel-Lucent 1900 Mhz RRH 
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CT81XC007 Alpha/Beta Structure Usages  
 

 Summary  

Mount Pipe  31.6% Pass 

Max Usage 31.6% Pass 

 

CT03XC350 Alpha/CT81XC007 Gamma Structure Usages  
 

 Summary  

Mount Pipe  19.7% Pass 

 X Bracing 65.8% Pass 

Support Pipe  60.0% Pass 

Horizontal Bracing 69.4% Pass 

Max Usage 69.4% Pass 

 

CT81XC007 Alpha/Beta Mount Connection Reactions  
 

Reaction Data Design Reactions Analysis Reactions Result 

Max Tension (lbs) 12340.0 578.3 4.7% 

Max Shear (lbs) 7770.0 839.7 10.8% 

Unity Check  -- -- 15.5% 
 *Assumed (2) 1/2” A307 Anchors. Contractor to field to verify anchor diameters prior to proper installation.  

 

- Anchor reactions are acceptable when compared to manufacturer’s listed capacities. 

 

CT03XC350 Alpha/CT81XC007 Gamma Mount Connection Reactions  
 

Reaction Data Design Reactions Analysis Reactions Result 

Max Tension (lbs) 12340.0 5782.4 46.9% 

Max Shear (lbs) 7770.0 3574.2 46.0% 

Unity Check  -- -- 92.6% 
 *Assumed (2) 1/2” A307 Anchors. Contractor to field to verify anchor diameters prior to proper installation.  

 

- Anchor reactions are acceptable when compared to manufacturer’s listed capacities. 
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Assumptions and Limitations 
 

Our structural calculations are completed assuming all information provided to Infinigy 

Engineering is accurate and applicable to this site. For the purposes of calculations, we assume 

an overall structure condition of “like new” and all members, connections, anchors, and masonry 

to be free of corrosion and/or structural defects. The structure owner and/or contractor shall 

verify the structure’s condition prior to installation of any proposed equipment.  If actual 

conditions differ from those described in this report Infinigy Engineering should be notified 

immediately to complete a revised evaluation. 

 

Our evaluation is completed using standard TIA, AISC, ACI, and ASCE methods and 

procedures. Our structural results are proprietary and should not be used by others as their own.  

Infinigy Engineering is not responsible for decisions made by others that are or are not based on 

our supplied assumptions and conclusions. 

  

This report is an evaluation of the any rooftop mounted equipment and/or antenna supporting 

structures to be proposed or modified as shown in the referenced construction drawings. 

Applicable building element adequacy to support these structures is also evaluated when the 

applied forces increase significantly based on engineering judgment.   

 







Site Name: CT03XC350/CT81XC007

Client: JP Consulting 

Carrier: Sprint

Engineer: KLB

Date: 8/14/2019

Site Information Inputs: Rooftop Inputs:

Adopted Building Code: 2015 IBC Rooftop Wind Speed‐Up?: No

Structure Load Standard: TIA‐222‐G 0.00 ft

Antenna Load Standard: TIA‐222‐G 0.00 ft

Structure Risk Category: II 0.00 ft

Structure Type: Mount ‐ Pipe 50.00 ft

Number of Sectors: 6 0.00 ft

Main Structure Shape: Round

Wind Loading Inputs:

Design Wind Velocity: 93 mph (nominal 3‐second gust) qz (psf) Gh FST (psf) qz (psf) Gh FST (psf)

Wind Centerline 1 (z1): 131.0 ft 28.18 1.00 33.81 8.15 1.00 21.48

Side Face Angle (θ): 60 degrees

Exposure Category: C

Topographic Category: 1

Crest Height (H): 0 ft

Topographic Feature: Hill

Slope Distance (L): 2387 ft

Distance from Crest (x): 142 ft

Ice Loading Inputs:

Is Ice Loading Needed?: Yes

Ice Wind Velocity: 50 mph (nominal 3‐second gust)

Base Ice Thickness: 0.75 in

Appurtenances Elevation (ft)
Total 

Quantity
Ka

Front 

Shape

Side 

Shape

qz 
(psf)

EPA 

(ft2)

Fz 

(lbs)

Fx 

(lbs)

Fz(60)     

(lbs)

Fx(30)     

(lbs)

CCI ANTENNAS HPA33R‐CS4AA‐K 131.0 2 1.00 Flat Flat 28.18 7.23 203.83 105.65 130.20 179.29

CCI ANTENNAS HPA33R‐CS4AA‐K 155.0 2 1.00 Flat Flat 29.19 7.23 211.18 109.46 134.89 185.75

CCI ANTENNAS HPA33R‐CS4AA‐K 159.0 2 1.00 Flat Flat 29.35 7.23 212.31 110.05 135.62 186.75

NOKIA AAHC 131.0 1 1.00 Flat Flat 28.18 4.21 118.68 58.41 73.48 103.62

NOKIA AAHC 131.0 1 1.00 Flat Flat 28.18 4.21 118.68 58.41 73.48 103.62

NOKIA AAHC 155.0 2 1.00 Flat Flat 29.19 4.21 122.96 60.52 76.13 107.35

NOKIA AAHC 159.0 2 1.00 Flat Flat 29.35 4.21 123.62 60.85 76.54 107.93

ALCATEL LUCENT TME‐800MHZ RRH 131.0 1 1.00 Flat Flat 28.18 2.13 60.14 49.96 52.51 57.59

ALCATEL LUCENT TME‐800MHZ RRH 131.0 1 1.00 Flat Flat 28.18 2.13 60.14 49.96 52.51 57.59

ALCATEL LUCENT TME‐800MHZ RRH 155.0 2 1.00 Flat Flat 29.19 2.13 62.31 51.76 54.40 59.67

ALCATEL LUCENT TME‐800MHZ RRH 159.0 2 1.00 Flat Flat 29.35 2.13 62.64 52.04 54.69 59.99

ALCATEL LUCENT TME‐1900MHZ RRH 131.0 1 1.00 Flat Flat 28.18 2.49 70.21 91.82 86.41 75.61

ALCATEL LUCENT TME‐1900MHZ RRH 131.0 1 1.00 Flat Flat 28.18 2.49 70.21 91.82 86.41 75.61

ALCATEL LUCENT TME‐1900MHZ RRH 131.0 2 1.00 Flat Flat 28.18 2.49 70.21 91.82 86.41 75.61

ALCATEL LUCENT TME‐1900MHZ RRH 155.0 6 1.00 Flat Flat 29.19 2.49 72.74 95.13 89.53 78.34

ALCATEL LUCENT TME‐1900MHZ RRH 159.0 2 1.00 Flat Flat 29.35 2.49 73.13 95.64 90.01 78.76

INFINIGY WIND LOAD CALCULATOR 4.0.2

Wind with Ice

Distance to Edge of Building (Xb):

Height of Building (Hs):

Width of Building Face (Ws):

Wind with No Ice

Height Above Roof (zr):

Parapet Height:



Member Primary Data

Material Takeoff

Basic Load Cases

Load Combinations



Load Combinations (Continued)

Envelope Joint Reactions

Envelope AISC 15th(360-16): LRFD Steel Code Checks







Site Name: CT03XC350/CT81XC007

Client: JP Consulting 

Carrier: Sprint

Engineer: KLB

Date: 8/14/2019

Site Information Inputs: Rooftop Inputs:

Adopted Building Code: 2015 IBC Rooftop Wind Speed‐Up?: No

Structure Load Standard: TIA‐222‐G 0.00 ft

Antenna Load Standard: TIA‐222‐G 0.00 ft

Structure Risk Category: II 0.00 ft

Structure Type: Mount ‐ Pipe 50.00 ft

Number of Sectors: 6 0.00 ft

Main Structure Shape: Round

Wind Loading Inputs:

Design Wind Velocity: 93 mph (nominal 3‐second gust) qz (psf) Gh FST (psf) qz (psf) Gh FST (psf)

Wind Centerline 1 (z1): 155.0 ft 29.19 1.00 35.03 8.44 1.00 20.30

Side Face Angle (θ): 60 degrees

Exposure Category: C

Topographic Category: 1

Crest Height (H): 0 ft

Topographic Feature: Hill

Slope Distance (L): 2387 ft

Distance from Crest (x): 142 ft

Ice Loading Inputs:

Is Ice Loading Needed?: Yes

Ice Wind Velocity: 50 mph (nominal 3‐second gust)

Base Ice Thickness: 0.75 in

Appurtenances Elevation (ft)
Total 

Quantity
Ka

Front 

Shape

Side 

Shape

qz 
(psf)

EPA 

(ft2)

Fz 

(lbs)

Fx 

(lbs)

Fz(60)     

(lbs)

Fx(30)     

(lbs)

CCI ANTENNAS HPA33R‐CS4AA‐K 131.0 2 1.00 Flat Flat 28.18 7.23 203.83 105.65 130.20 179.29

CCI ANTENNAS HPA33R‐CS4AA‐K 155.0 1 1.00 Flat Flat 29.19 7.23 211.18 109.46 134.89 185.75

CCI ANTENNAS HPA33R‐CS4AA‐K 155.0 1 1.00 Flat Flat 29.19 7.23 211.18 109.46 134.89 185.75

CCI ANTENNAS HPA33R‐CS4AA‐K 159.0 2 1.00 Flat Flat 29.35 7.23 212.31 110.05 135.62 186.75

NOKIA AAHC 155.0 1 1.00 Flat Flat 29.19 4.21 122.96 60.52 76.13 107.35

NOKIA AAHC 155.0 1 1.00 Flat Flat 29.19 4.21 122.96 60.52 76.13 107.35

NOKIA AAHC 131.0 2 1.00 Flat Flat 28.18 4.21 118.68 58.41 73.48 103.62

NOKIA AAHC 159.0 2 1.00 Flat Flat 29.35 4.21 123.62 60.85 76.54 107.93

ALCATEL LUCENT TME‐800MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.13 62.31 51.76 54.40 59.67

ALCATEL LUCENT TME‐800MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.13 62.31 51.76 54.40 59.67

ALCATEL LUCENT TME‐800MHZ RRH 131.0 2 1.00 Flat Flat 28.18 2.13 60.14 49.96 52.51 57.59

ALCATEL LUCENT TME‐800MHZ RRH 159.0 2 1.00 Flat Flat 29.35 2.13 62.64 52.04 54.69 59.99

ALCATEL LUCENT TME‐1900MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.49 72.74 95.13 89.53 78.34

ALCATEL LUCENT TME‐1900MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.49 72.74 95.13 89.53 78.34

ALCATEL LUCENT TME‐1900MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.49 72.74 95.13 89.53 78.34

ALCATEL LUCENT TME‐1900MHZ RRH 155.0 1 1.00 Flat Flat 29.19 2.49 72.74 95.13 89.53 78.34

ALCATEL LUCENT TME‐1900MHZ RRH 131.0 4 1.00 Flat Flat 28.18 2.49 70.21 91.82 86.41 75.61

ALCATEL LUCENT TME‐1900MHZ RRH 159.0 2 1.00 Flat Flat 29.35 2.49 73.13 95.64 90.01 78.76

INFINIGY WIND LOAD CALCULATOR 4.0.2

Wind with Ice

Distance to Edge of Building (Xb):

Height of Building (Hs):

Width of Building Face (Ws):

Wind with No Ice

Height Above Roof (zr):

Parapet Height:



Member Primary Data

Material Takeoff

Basic Load Cases



Basic Load Cases (Continued)

Load Combinations



Load Combinations (Continued)

Envelope Joint Reactions

Envelope AISC 15th(360-16): LRFD Steel Code Checks



Envelope AISC 15th(360-16): LRFD Steel Code Checks (Continued)
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