
 

  
 

SAI Group 
12 Industrial Way 

Salem, NH  03079 
603-421-0470 

 
May 5, 2023 
 
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 
 
 
Notice of Exempt Modification – New Cingular Wireless PCS, LLC (AT&T) – CT5073 
24 Hospital Ave, Danbury, CT  06810 
N  41.405194 
W 73.446111 
 
 
Dear Ms. Bachman: 

 AT&T currently maintains twelve (12) antennas at the rooftop level of the hospital building at 24 
Hospital Avenue, Danbury, CT. The property is owned by Danbury Hospital. AT&T now intends to 
replace five (5) antennas and add three (3) antennas.  This modification may include B2, B5, B17, B14, 
B29, B30, B66 & n77 hardware that is 4G (LTE) and/or 5GNR capable through remote software 
configuration and either or both services may be turned on or off at various times. Antenna mount 
modifications will be installed per the attached TEP Structural Analysis Report dated April 12, 2023. 
 
AT&T Planned Modifications:  
 
Remove:   
(3) TMAs 
(6) Diplexers 
(3) Coax 
 
Remove and Replace: 
(3) ANDREW 7770 Antennas (REMOVE) - (3) Ericsson AIR 6419 B77G Antennas (REPLACE) 
(2) CCI HPA-65R-BUU-H6 Antennas (REMOVE) – (2) CCI DMP65R-BU6DA Antennas (REPLACE) 
 
  



Install New: 
(3) Ericsson AIR 6449 B77D Antennas 
(1) DC Line 
 
Existing to Remain: 
(2) KATHREIN 800-10965 Antennas 
(2) CCI HPA-65R-BUU-H6 Antennas 
(3) CCI BSA-M65R-BUU-H6-K Antennas 
(4) Ericsson 4449 B5/B12 RRU 
(2) Ericsson 8843 B2/B66A RRU 
(2) Ericsson 4478 B14 RRU (700) 
(1) Ericsson 4478 B14 RRU (700/AWS) 
(2) Ericsson RRUS-32 B30 
(2) Ericsson RRUS-32 B66A 
(2) Ericsson RRUS-32 B2 
(4) Ericsson RRUS-E2 B29 
(2) Ericsson 4415 B30 RRU 
(6) Raycap Surge Units 
(6) Fiber Lines  
(12) DC Lines 
 
This facility was first approved by the Connecticut Siting Council, Docket No. 79 on September 10, 1987.   

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-50j-
73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b)(2). In 
accordance with R.C.S.A. § 16-50j-73, a copy of this letter is being sent to Mayor Dean Esposito and 
Sharon Calitro, Director of Planning & Zoning for the City of Danbury, as well as to the property owner.  
 
The planned modifications to the facility fall squarely within those activities explicitly provided for in 
R.C.S.A. § 16-50j-72(b)(2). 
 
1. The proposed modifications will not result in an increase in the height of the existing structure.  

2. The proposed modifications will not require the extension of the site boundary. 
 
3. The proposed modifications will not increase noise levels at the facility by six decibels or more, or to 
levels that exceed state and local criteria. 
 
4. The operation of the replacement antennas will not increase radio frequency emissions at the facility to 
a level at or above the Federal Communications Commission safety standard. 
 
5. The proposed modifications will not cause a change or alteration in the physical or environmental 
characteristics of the site. 
 
6. The existing structure and its foundation can support the proposed loading. 
 
  



For the foregoing reasons, AT&T respectfully submits that the proposed modifications to the above-
referenced telecommunications facility constitute an exempt modification under 
R.C.S.A. § 16-50j-72(b)(2). 
 
Please feel free to call me at (860) 670-9068 with any questions regarding this matter.  Thank you for 
your consideration. 
 
Sincerely, 
 
 
 
 
Mark Roberts 
Consultant for SAI 
Mark.Roberts@QCDevelopment.net 
 
Attachments 
 
Cc: Mayor Dean Esposito – Elected Official 

Sharon Calitro - Director of Planning & Zoning 
Danbury Hospital - Property Owner  



Exhibit A

Original Facility Approval











Exhibit B

Property Card
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Exhibit C

Construction Drawings



SITE NUMBER: CTL05073
SITE NAME:  DANBURY BANM

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

TEP OPCO, LLC.

SITE NUMBER: CTL05073

SITE NAME: DANBURY BANM

FA CODE: 10070988

PACE ID: MRCTB054960, MRCTB054779, MRCTB054969, MRCTB054174

PROJECT: 5G NR 1SR C-BAND_5G NR 1DR-1_ANTENNA RETROFIT
UPGRADE

PROJECT
SITE

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

· 

SHEET NO. DESCRIPTION REV.

72 HOURS

UNDERGROUND SERVICE ALERT
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GROUNDING NOTES
GENERAL NOTES
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ROOF PLAN

EQUIPMENT PLAN
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EXISTING ANTENNA LAYOUT
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PROPOSED ANTENNA LAYOUT
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NOTE:

FINAL ANTENNA SCHEDULE

PROPOSED RRUS MOUNT DETAIL



SITE NUMBER: CTL05073
SITE NAME:  DANBURY BANM

AT&T

500 ENTERPRISE DRIVE, SUITE 3A
ROCKY HILL, CT 06067

45 BEECHWOOD DRIVE, NORTH ANDOVER, MA 01845
TEL:  (978) 557-5553

TEP OPCO, LLC.

PROPOSED DOD/C-BAND ANTENNA

MOUNTING DETAIL (ALPHA SECTOR)

PROPOSED LTE ANTENNA

MOUNTING DETAIL (ALPHA SECTOR)

PROPOSED DOD/C-BAND ANTENNA

MOUNTING DETAIL (GAMMA/DELTA SECTOR)
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PROPOSED DOD/C-BAND ANTENNA

MOUNTING DETAIL (BETA SECTOR)

PROPOSED LTE ANTENNA MOUNTING

DETAIL (BETA SECTOR)



SITE NUMBER: CTL05073
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STRUCTURAL NOTES: SPECIAL INSPECTIONS (REFERENCE IBC CHAPTER 17):

SPECIAL INSPECTION CHECKLIST
BEFORE CONSTRUCTION

 REQUIRED
1

 REQUIRED
2

 REQUIRED 3

DURING CONSTRUCTION

 REQUIRED

4

5

AFTER CONSTRUCTION

 REQUIRED
6

 REQUIRED
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PROPOSED MOUNT MODIFICATIONS ELEVATION
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PROPOSED MOUNT MODIFICATIONS DETAILS
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GROUNDING RISER DIAGRAM

GROUND BAR - DETAIL (AS REQUIRED)

GROUND WIRE TO GROUND BAR CONNECTION DETAIL
TYPICAL GROUND BAR CONNECTION DETAIL
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Structural Analysis Report





                                                                                                      
SCOPE OF WORK: 
 

TEP Northeast (TEP NE) has been authorized by AT&T to conduct a structural evaluation of 
the structure supporting the proposed equipment located in the areas depicted in the 
latest TEP NE construction drawings. 
 

This report represents this office’s findings, conclusions and recommendations pertaining 
to the support of AT&T’s proposed antennas listed below. 
 

This office conducted an on-site visual survey of the above site on April 13, 2021. 
Attendees included Marc Dahlquist (TEP NE – Field Technician). 
 

The following documents were used for our reference: 
 

 Previous Structural Analysis prepared by Hudson Design Group, LLC. dated March 
17, 2020.  

 
CONCLUSION SUMMARY:   
 
Based on our evaluation, we have determined that the existing mounts ARE NOT CAPABLE 
of supporting the proposed equipment loading. TEP NE recommends the following 
modification: 
 

 Install proposed 3” std. (3.5” O.D.) pipe mast behind the proposed and existing 
antennas secured to the existing steel frame (total of 4 per beta sector). 
 

 Install proposed 2-1/2” std. (2.88” O.D.) diagonal pipe brace secured to the existing 
steel frame (total of 2 per gamma/delta sector). 
 

 Member Controlling Load Case Stress Ratio Pass/Fail 
Antenna Mount  
(Alpha Sector) 2 LC1 42% PASS 

Antenna Mount  
(Beta Sector) 29 LC1 131% FAIL 

Antenna Mount  
(Modified Beta Sector) 28 LC1 91% PASS 

Antenna Mount  
(Gamma/Delta Sector) 1&2 LC2 103% FAIL 

Antenna Mount  
(Modified Gamma/Delta 

Sector) 
1 LC3 97% PASS 

 
Based on our evaluation, we have determined that the existing connections ARE NOT 
CAPABLE of supporting the proposed equipment loading. TEP NE recommends the 
following modification: 
 

 Remove and replace existing single 3/8” threaded rod connections with proposed 
single A325 1/2” bolt connections (total of 4 per beta sector). 
 

 Remove and replace existing double 3/8” threaded rod connections with 
proposed double A325 3/8” bolt connections (total of 4 per beta sector). 

 

 Member Stress Ratio Pass/Fail 
Existing Connection 

(Alpha Sector) 1/2” Threaded Rod 7% PASS 
Existing Connection 

(Beta Sector) 3/8” Threaded Rod 282% FAIL 
Proposed Connection 

(Beta Sector) 1/2” Bolt 77% PASS 
Existing Connection 

(Gamma/Delta Sector) 3/8” Threaded Rod 94% PASS 



                                                                                                      
APPURTENANCE CONFIGURATION:   
 

Appurtenances Dimensions Weight **Elevation Mount 
(2) HPA-65R-BUU-H6 
Antennas 72.0”x14.8”x7.4” 51 lbs 133’,137’,159’ Antenna Mount 

(2) 800-10965 Antennas 78.7”x20.0”x6.9” 109 lbs 133’,137’,159’ Antenna Mount 
(3) BSA-M65R-BUU-H6-K 
Antennas 72.0”x28.5”x9.7” 101 lbs 133’ Antenna Mount 

(4) RRUS-E2 B29 RRH’s 20.4”x18.5”x7.5” 53 lbs - Antenna Mount 

(2) RRUS-32 B30 RRH’s 27.2”x12.1”x7.0” 60 lbs - Antenna Mount 

(3) 4478 B14 RRH’s 18.1”x13.4”x8.3” 60 lbs - Antenna Mount 

(2) RRUS-32 B66A RRH’s 27.2”x12.1”x7.0” 60 lbs - Antenna Mount 

(3) 4449 B5/B12 RRH’s 17.9”x13.2”x9.4” 73 lbs - Antenna Mount 

(2) RRUS-32 B2 RRH’s 27.2”x12.1”x7.0” 60 lbs - Antenna Mount 

(2) 4415 B30 RRH’s 16.5”x13.4”x5.9” 46 lbs - Antenna Mount 

(2) 8843 B2/B66A RRH’s 14.9”x13.2”x10.9” 72 lbs - Antenna Mount 
(5) DC6-48-60-18-8F Surge 
Arrestors 31.4”x10.2”Ø 33 lbs - Antenna Mount 

(1) DC9-48-60-24-8C-EV 
Surge Arrestor 31.4”x10.2”Ø 33 lbs - Antenna Mount 

(3) AIR6419 Antennas 31.0”x16.1”x7.3” 66 lbs ***Varies Antenna Mount 

(3) AIR6449 Antennas 30.6”x15.9”x10.6” 82 lbs ***Varies Antenna Mount 
(2) DMP65R-BU6DA 
Antennas 71.2”x20.7”x7.7” 96 lbs 133’,137’,159’ Antenna Mount 

(1) 4449 B5/B12 RRH 17.9”x13.2”x9.4” 73 lbs - Antenna Mount 
* Proposed equipment shown in bold. 
** Elevation to antenna centerline. Alpha Sector at 137’-0”, Beta Sector at 159’-0”, 
Gamma/ Delta Sector at 133’-0”). 
*** Elevation to antenna centerline. Alpha sector at 138’-9” (AIR6419 Antenna) and 135’-
2” (AIR6449 Antenna) elevation, Beta Sector at 160’-9” (AIR6419 Antenna) and 157’-2” 
(AIR6449 Antenna) elevation, Gamma sector at 134’-9” (AIR6419 Antenna) and 131’-2” 
(AIR6449 Antenna) elevation. 
 
 
 



                                                                                                      
DESIGN CRITERIA:   
 

International Building Code (IBC) 2021 with 2022 Connecticut State Building Code 
Amendments, and ASCE 7-16 (Minimum Design Loads for Buildings and Other Structures). 

Wind   
Reference Wind Speed: 130 mph (2022 CSBC Appendix P) 
Exposure Category: C (ASCE 7-16 Chapter 26) 
Risk Category: IV (ASCE 7-16 Table 1.5-1) 

Snow   
Ground Snow, Pg: 30 (2022 CSBC Appendix P) 
Importance Factor (Is): 1.2 (ASCE 7-16 Table 1.5-2) 
Exposure Factor (Ce): 1.0 (Partially Exposed, Table 7.3-1) 
Thermal Factor (Ct): 1.0 (ASCE 7-16 Table 7.3-2) 
Flat Roof Snow Load: 25.2 psf (ASCE 7-16 Equation 7.3-1) 
Min. Flat Roof Snow Load: 30 psf  
EIA/TIA-222-H Structural Standards for Steel Antenna Towers and Antenna Supporting 
Structures 

Wind   
City/Town: Danbury  
County: Fairfield  
Wind Load: 130 mph (TIA-222-H Figure B-2) 

Ice   
Design Ice Thickness (ti): 1.0 in (TIA-222-H Figure B-9) 
Structure Class: IV (TIA-222-H Table 2-1) 
Importance Factor (Ii): 1.25 (TIA-222-H Table 2-3) 
Factored Thickness of 
Radial Ice (tiz): 1.46 in (TIA-222-H Sec. 2.6.10) 

 
 
 
 
 

 
 
 

 
  



                                                                                                      
ANTENNA SUPPORT RECOMMENDATIONS: 
 
The proposed antennas are to be mounted on existing and proposed pipe masts installed 
on existing steel frames secured to the existing steel frame on the roof. 
 
RRH SUPPORT RECOMMENDATIONS: 
 
The proposed RRH’s are to be mounted on existing unistrut components secured to the 
existing pipe masts.  

 
Limitations and Assumptions: 
 

1. Reference the latest TEP NE construction drawings for all the equipment locations 
and details. 

 
2. All detail requirements will be designed and furnished in the construction drawings. 
 
3. All structural members and their connections are assumed to be in good condition 

and are free from defects with no deterioration to its member capacities. 
 

4. TEP NE is not responsible for any modifications completed prior to and hereafter 
which TEP NE was not directly involved. 
 

5. All antennas, coax cables and waveguide cables are assumed to be properly 
installed and supported as per the manufacturer requirements. 
 

6. If field conditions differ from what is assumed in this report, then the engineer of 
record is to be notified as soon as possible. 

  



                                                                                                      
FIELD PHOTOS: 
 

 
 

Photo 1: Sample photo illustrating the existing Alpha sector.  
 

 
 

Photo 2: Sample photo illustrating the existing Beta sector. 



                                                                                                      
FIELD PHOTOS (CONT.): 
 

 
 

Photo 3: Sample photo illustrating the existing Gamma/Delta sector. 
 

 
 

Photo 4: Sample photo illustrating the existing equipment cabinets. 



                                                                                                      

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Alpha Sector Antenna Mount 
Calculations 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 137 (ft)

zg= 900 (ft)

Kz= 1.352 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2‐4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9

C 900 ft 9.5 0.85 1.0

D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2‐5

Topo. Category Kt f

2 0.43 1.25

3 0.53 2.0

4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]
2 Kh= e 

(f*z/H)

Kzt= 1 Kh= 1

Kc= 1.0 (from Table 2‐4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2‐5)

f= 0 (from Table 2‐5)

Category= 1 z= 137

zs= 430 (Mean elevation of base of structure above sea level)

H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.00 in

Importance Factor = I= 1.25 (from Table 2‐3)

Kiz = 1.15 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  1.44 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 ‐ 3.0] h= ht. of structure

h= 121.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances  Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.352 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 54.72 Ke= 0.98 (from 2.6.8)

qz (ice)= 8.10 Kd= 0.95 (from Table 2‐2)

qz (30)= 2.91 Vmax= 130 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2‐2

Structure Type

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95

Wind Direction Probability Factor, Kd
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Determine Ca:

Table 2‐9

Round C < 39

(Subcritical)

39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.44 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 

Ratio
Ca Force (lbs)

Force (lbs) 

(w/ Ice)

HPA‐65R‐BUU‐H6 Antenna 72.0 14.8 7.4 7.40 4.86 1.31 529 97

HPA‐65R‐BUU‐H6 Antenna (Side) 72.0 7.4 14.8 3.70 9.73 1.49 302 65

800‐10965 Antenna 78.7 20.0 6.9 10.93 3.94 1.26 756 133

800‐10965 Antenna (Side) 78.7 6.9 20.0 3.77 11.41 1.55 319 69

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 228 44

AIR6419 Antenna (Side) 31.1 7.3 16.1 1.58 4.26 1.28 110 25

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 222 42

AIR6449 Antenna (Side) 30.6 10.6 15.9 2.25 2.89 1.22 150 31

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 696 122

DMP65R‐BU6DA Antenna (Side) 71.2 7.7 20.7 3.81 9.25 1.47 307 65

RRUS‐E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 172 34

RRUS‐32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 150 30

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 111 23

RRUS‐32 B66A RRH 27.2 12.1 7.0 2.29 2.25 1.20 150 30

RRUS‐32 B2 RRH 27.2 12.1 7.0 2.29 2.25 1.20 150 30

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.36 1.20 108 23

DC6‐48‐60‐18‐8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 85 18

2" Pipe 2.4 12.0 0.20 0.20 1.20 13

1.2

Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25
Force Coefficients (Ca) for Appurtenances

Member Type
Ca Ca Ca

2.0

Square/Rectangular HSS 1.2 ‐ 2.8(rs) ≥ 0.85 1.4 ‐ 4.0(rs) ≥ 0.90 2.0 ‐ 6.0(rs) ≥ 1.25

Note:  Linear interpolation may be used for aspect ratios other than those shown.

Flat

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

1.2

0.7

4.14/(C0.485)

0.5

3.66/(C0.415) 46.8/(C.1.0)

1.4

0.8

0.6 0.6
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Thickness of ice: 1.44 in.

Density of ice: 56 pcf

HPA‐65R‐BUU‐H6 Antenna 800‐10965 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 72.0 Height (in): 78.7

Width (in): 14.8 Width (in): 20.0

Depth (in):  7.4 Depth (in):  6.9

Total weight of ice on object:  190 lbs  Total weight of ice on object:  261 lbs 

Weight of object: 51.0 lbs Weight of object: 109.0 lbs

Combined weight of ice and object: 241 lbs Combined weight of ice and object: 370 lbs

AIR6419 Antenna AIR6449 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 31.1 Height (in): 30.6

Width (in): 16.1 Width (in): 15.9

Depth (in):  7.3 Depth (in):  10.6

Total weight of ice on object:  87 lbs  Total weight of ice on object:  92 lbs 

Weight of object: 66.0 lbs Weight of object: 82.0 lbs

Combined weight of ice and object: 153 lbs Combined weight of ice and object: 174 lbs

DMP65R‐BU6DA Antenna RRUS‐E2 B29 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 71.2 Height (in): 20.4

Width (in): 20.7 Width (in): 18.5

Depth (in):  7.7 Depth (in):  7.5

Total weight of ice on object:  246 lbs  Total weight of ice on object:  64 lbs 

Weight of object: 96.0 lbs Weight of object: 53.0 lbs

Combined weight of ice and object: 342 lbs Combined weight of ice and object: 117 lbs

RRUS‐32 B30 RRH 4478 B14 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 18.1

Width (in): 12.1 Width (in): 13.4

Depth (in):  7.0 Depth (in):  8.3

Total weight of ice on object:  61 lbs  Total weight of ice on object:  46 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 121 lbs Combined weight of ice and object: 106 lbs

RRUS‐32 B66A RRH RRUS‐32 B2 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 27.2

Width (in): 12.1 Width (in): 12.1

Depth (in):  7.0 Depth (in):  7.0

Total weight of ice on object:  61 lbs  Total weight of ice on object:  61 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 121 lbs Combined weight of ice and object: 121 lbs

4449 B5/B12 RRH DC6‐48‐60‐18 Surge Arrestor

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 17.9 Depth (in):  31.4

Width (in): 13.2 Diameter(in): 10.2

Depth (in):  9.4 Total weight of ice on object:  54 lbs

Total weight of ice on object:  46 lbs  Weight of object: 33 lbs

Weight of object: 73.0 lbs Combined weight of ice and object: 87 lbs

Combined weight of ice and object: 119 lbs

2" pipe

Per foot weight of ice:

diameter (in): 2.38

Per foot weight of ice on object:  7 plf

ICE WEIGHT CALCULATIONS
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Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Ws 1 x -0.012 0.00 0.00 No 0.00 No

2 x -0.012 0.00 0.00 No 0.00 No
3 x -0.012 0.00 0.00 No 0.00 No
4 x -0.012 0.00 0.00 No 0.00 No

Di 1 y -0.007 0.00 0.00 No 0.00 No
2 y -0.007 0.00 0.00 No 0.00 No
3 y -0.007 0.00 0.00 No 0.00 No
4 y -0.007 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
__________________________________________________________________________________________________________________________
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Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
DL 1 y -0.026 2.00 No

y -0.026 7.00 No
2 y -0.055 1.75 No

y -0.055 7.25 No
3 y -0.033 1.75 No

y -0.033 3.50 No
y -0.041 5.50 No
y -0.041 7.25 No

4 y -0.048 2.00 No
y -0.048 7.00 No

Wf 1 z -0.265 2.00 No
z -0.265 7.00 No

2 z -0.378 1.75 No
z -0.378 7.25 No

3 z -0.115 1.75 No
z -0.115 3.50 No
z -0.111 5.50 No
z -0.111 7.25 No

4 z -0.348 2.00 No
z -0.348 7.00 No

Ws 1 x -0.151 2.00 No
x -0.151 7.00 No

2 x -0.16 1.75 No
x -0.16 7.25 No

3 x -0.056 1.75 No
x -0.056 3.50 No
x -0.076 5.50 No
x -0.076 7.25 No

4 x -0.154 2.00 No
x -0.154 7.00 No

Wfice 1 z -0.049 2.00 No
z -0.049 7.00 No

2 z -0.067 1.75 No
z -0.067 7.25 No

3 z -0.022 1.75 No
z -0.022 3.50 No
z -0.022 5.50 No
z -0.022 7.25 No

4 z -0.061 2.00 No
z -0.061 7.00 No

Wsice 1 x -0.033 2.00 No
x -0.033 7.00 No

2 x -0.035 1.75 No
x -0.035 7.25 No

3 x -0.013 1.75 No
x -0.013 3.50 No
x -0.016 5.50 No
x -0.016 7.25 No

4 x -0.033 2.00 No
x -0.033 7.00 No

Di 1 y -0.095 2.00 No
y -0.095 7.00 No

2 y -0.131 1.75 No
y -0.131 7.25 No

3 y -0.044 1.75 No
y -0.044 3.50 No
y -0.047 5.50 No
y -0.047 7.25 No

4 y -0.123 2.00 No
y -0.123 7.00 No
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---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

               Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
DL 0.00 0.00 0.00
Wf 0.00 0.00 0.00
Ws 0.00 0.00 0.00
Wfice 0.00 0.00 0.00
Wsice 0.00 0.00 0.00
Di 0.00 0.00 0.00
---------------------------------------------------------------------------
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Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PIPE 2x0.154 1 LC1 at 64.58% 0.26 OK
2 LC1 at 64.58% 0.42 OK
3 LC1 at 64.58% 0.15 OK
4 LC1 at 64.58% 0.34 OK

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Analysis result

Envelope for nodal reactions
__________________________________________________________________________________________________________________________
Note.- lc is the controlling load condition

Direction of positive forces and moments

Envelope of nodal reactions for       :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

                                          Forces                                                                           Moments                                      
Node Fx lc Fy lc Fz lc Mx lc My lc Mz lc

[Kip] [Kip] [Kip] [Kip*ft] [Kip*ft] [Kip*ft]
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5 Max 0.264 LC2 0.142 LC5 0.379 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.036 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
18 Max 0.277 LC2 0.213 LC5 0.540 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.062 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
19 Max 0.269 LC2 0.233 LC5 0.316 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.094 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
20 Max 0.268 LC2 0.197 LC5 0.497 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.055 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41 Max 0.134 LC2 0.142 LC5 0.151 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.036 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
42 Max 0.139 LC2 0.213 LC5 0.216 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.062 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
43 Max 0.091 LC2 0.160 LC5 0.136 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.063 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
44 Max 0.136 LC2 0.197 LC5 0.199 LC1 0.00000 LC1 0.00000 LC1 0.00000 LC1

Min 0.000 LC1 0.055 LC3 0.000 LC2 0.00000 LC1 0.00000 LC1 0.00000 LC1
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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CHECK CONNECTION CAPACITY → ALPHA SECTOR

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 1/2" (Threaded Rod)

Allowable Tensile Load =

FTall = 4271 lbs.

Allowable Shear Load =

FVall= 2562 lbs.

TENSILE FORCES

Reaction F = 197 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 268 lbs. (See Bentley Output)

Reactions in Z direction: 497 lbs. (See Bentley Output)

Resultant: 565 lbs.

No. of Supports = 1

No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 49.25 lbs. < 4271 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 141.16 lbs. < 2562 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.012 + 0.055 = 0.067 < 1.0 Therefore, OK !



                                                                                                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Beta Sector Antenna Mount Calculations 
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 159 (ft)

zg= 900 (ft)

Kz= 1.395 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2‐4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9

C 900 ft 9.5 0.85 1.0

D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2‐5

Topo. Category Kt f

2 0.43 1.25

3 0.53 2.0

4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]
2 Kh= e 

(f*z/H)

Kzt= 1 Kh= 1

Kc= 1.0 (from Table 2‐4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2‐5)

f= 0 (from Table 2‐5)

Category= 1 z= 159

zs= 430 (Mean elevation of base of structure above sea level)

H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.00 in

Importance Factor = I= 1.25 (from Table 2‐3)

Kiz = 1.17 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  1.46 in



Date:          4/12/2023
Project Name:   DANBURY BANM
Project No.:        CT5073
Designed By:      KSBM          Checked By:  MSC       

2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 ‐ 3.0] h= ht. of structure

h= 121.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances  Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.395 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 56.47 Ke= 0.98 (from 2.6.8)

qz (ice)= 8.35 Kd= 0.95 (from Table 2‐2)

qz (30)= 3.01 Vmax= 130 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2‐2

Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00
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Determine Ca:

Table 2‐9

Round C < 39

(Subcritical)
39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.46 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 

Ratio
Ca Force (lbs)

Force (lbs) 

(w/ Ice)

HPA‐65R‐BUU‐H6 Antenna 72.0 14.8 7.4 7.40 4.86 1.31 545 101

HPA‐65R‐BUU‐H6 Antenna (Side) 72.0 7.4 14.8 3.70 9.73 1.49 312 67

800‐10965 Antenna 78.7 20.0 6.9 10.93 3.94 1.26 780 137

800‐10965 Antenna (Side) 78.7 6.9 20.0 3.77 11.41 1.55 329 72

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 236 45

AIR6419 Antenna (Side) 31.1 7.3 16.1 1.58 4.26 1.28 114 26

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 229 44

AIR6449 Antenna (Side) 30.6 10.6 15.9 2.25 2.89 1.22 155 32

DMP65R‐BU6DA Antenna 71.2 20.7 7.7 10.24 3.44 1.24 718 126

DMP65R‐BU6DA Antenna (Side) 71.2 7.7 20.7 3.81 9.25 1.47 317 67

RRUS‐E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 178 35

RRUS‐32 B30 RRH 27.2 12.1 7.0 2.29 2.25 1.20 155 32

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 114 24

RRUS‐32 B66A RRH 27.2 12.1 7.0 2.29 2.25 1.20 155 32

RRUS‐32 B2 RRH 27.2 12.1 7.0 2.29 2.25 1.20 155 32

4449 B5/B12 RRH 17.9 13.2 9.4 1.64 1.36 1.20 111 23

DC6‐48‐60‐18‐8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 88 18

2‐1/2" Pipe 2.9 12.0 0.24 0.24 1.20 16

2‐1/2x2‐1/2 Angle 2.5 12.0 0.21 0.21 2.00 24

3x3 Angle 3.0 12.0 0.25 0.25 2.00 28

4x4 Angle 4.0 12.0 0.33 0.33 2.00 38

3" Pipe 3.5 12.0 0.29 0.29 1.20 20

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Note:  Linear interpolation may be used for aspect ratios other than those shown.

0.5 0.6 0.6

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

0.7 0.8 1.2

4.14/(C0.485) 3.66/(C0.415) 46.8/(C.1.0)

Flat 1.2 1.4 2.0

Square/Rectangular HSS 1.2 ‐ 2.8(rs) ≥ 0.85 1.4 ‐ 4.0(rs) ≥ 0.90 2.0 ‐ 6.0(rs) ≥ 1.25

Force Coefficients (Ca) for Appurtenances

Member Type
Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25

Ca Ca Ca
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Thickness of ice: 1.46 in.

Density of ice: 56 pcf

HPA‐65R‐BUU‐H6 Antenna 800‐10965 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 72.0 Height (in): 78.7

Width (in): 14.8 Width (in): 20.0

Depth (in):  7.4 Depth (in):  6.9

Total weight of ice on object:  193 lbs  Total weight of ice on object:  265 lbs 

Weight of object: 51.0 lbs Weight of object: 109.0 lbs

Combined weight of ice and object: 244 lbs Combined weight of ice and object: 374 lbs

AIR6419 Antenna AIR6449 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 31.1 Height (in): 30.6

Width (in): 16.1 Width (in): 15.9

Depth (in):  7.3 Depth (in):  10.6

Total weight of ice on object:  88 lbs  Total weight of ice on object:  94 lbs 

Weight of object: 66.0 lbs Weight of object: 82.0 lbs

Combined weight of ice and object: 154 lbs Combined weight of ice and object: 176 lbs

DMP65R‐BU6DA Antenna RRUS‐E2 B29 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 71.2 Height (in): 20.4

Width (in): 20.7 Width (in): 18.5

Depth (in):  7.7 Depth (in):  7.5

Total weight of ice on object:  249 lbs  Total weight of ice on object:  65 lbs 

Weight of object: 96.0 lbs Weight of object: 53.0 lbs

Combined weight of ice and object: 345 lbs Combined weight of ice and object: 118 lbs

RRUS‐32 B30 RRH 4478 B14 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 18.1

Width (in): 12.1 Width (in): 13.4

Depth (in):  7.0 Depth (in):  8.3

Total weight of ice on object:  62 lbs  Total weight of ice on object:  46 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 122 lbs Combined weight of ice and object: 106 lbs

RRUS‐32 B66A RRH RRUS‐32 B2 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 27.2 Height (in): 27.2

Width (in): 12.1 Width (in): 12.1

Depth (in):  7.0 Depth (in):  7.0

Total weight of ice on object:  62 lbs  Total weight of ice on object:  62 lbs 

Weight of object: 60.0 lbs Weight of object: 60.0 lbs

Combined weight of ice and object: 122 lbs Combined weight of ice and object: 122 lbs

4449 B5/B12 RRH DC6‐48‐60‐18 Surge Arrestor

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 17.9 Depth (in):  31.4

Width (in): 13.2 Diameter(in): 10.2

Depth (in):  9.4 Total weight of ice on object:  54 lbs

Total weight of ice on object:  47 lbs  Weight of object: 33 lbs

Weight of object: 73.0 lbs Combined weight of ice and object: 87 lbs

Combined weight of ice and object: 120 lbs

L 2‐1/2x2‐1/2 Angles

2‐1/2" pipe Weight of ice based on total radial SF area:

Per foot weight of ice: Height (in): 2.5

diameter (in): 2.88 Width (in): 2.5

Per foot weight of ice on object:  8 plf Per foot weight of ice on object:  9 plf

L 3x3 Angles L 4x4 Angles

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 3 Height (in): 4

Width (in): 3 Width (in): 4

Per foot weight of ice on object:  10 plf Per foot weight of ice on object:  13 plf

3" Pipe

Per foot weight of ice:

diameter (in): 3.5

Per foot weight of ice on object:  9 plf

ICE WEIGHT CALCULATIONS
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Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wfice Wind ICE (FRONT) No WIND
Wsice Wind ICE (SIDE) No WIND
Di Ice Load No LL
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Ws 1 x -0.015 0.00 0.00 No 0.00 No

2 x -0.015 0.00 0.00 No 0.00 No
3 x -0.015 0.00 0.00 No 0.00 No
4 x -0.015 0.00 0.00 No 0.00 No
5 x -0.015 0.00 0.00 No 0.00 No
6 x -0.015 0.00 0.00 No 0.00 No
28 x -0.015 0.00 0.00 No 0.00 No
29 x -0.015 0.00 0.00 No 0.00 No
30 x -0.015 0.00 0.00 No 0.00 No
31 x -0.015 0.00 0.00 No 0.00 No
35 x -0.026 0.00 0.00 No 0.00 No
36 x -0.026 0.00 0.00 No 0.00 No
37 x -0.026 0.00 0.00 No 0.00 No
39 x -0.026 0.00 0.00 No 0.00 No
41 x -0.026 0.00 0.00 No 0.00 No
43 x -0.026 0.00 0.00 No 0.00 No
48 x -0.035 0.00 0.00 No 0.00 No
49 x -0.035 0.00 0.00 No 0.00 No
50 x -0.035 0.00 0.00 No 0.00 No
51 x -0.035 0.00 0.00 No 0.00 No
79 x -0.022 0.00 0.00 No 0.00 No
80 x -0.022 0.00 0.00 No 0.00 No

Di 1 y -0.008 0.00 0.00 No 0.00 No
2 y -0.008 0.00 0.00 No 0.00 No
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3 y -0.008 0.00 0.00 No 0.00 No
4 y -0.008 0.00 0.00 No 0.00 No
5 y -0.008 0.00 0.00 No 0.00 No
6 y -0.008 0.00 0.00 No 0.00 No
28 y -0.008 0.00 0.00 No 0.00 No
29 y -0.008 0.00 0.00 No 0.00 No
30 y -0.008 0.00 0.00 No 0.00 No
31 y -0.008 0.00 0.00 No 0.00 No
35 y -0.01 0.00 0.00 No 0.00 No
36 y -0.01 0.00 0.00 No 0.00 No
37 y -0.01 0.00 0.00 No 0.00 No
39 y -0.01 0.00 0.00 No 0.00 No
41 y -0.01 0.00 0.00 No 0.00 No
43 y -0.01 0.00 0.00 No 0.00 No
48 y -0.013 0.00 0.00 No 0.00 No
49 y -0.013 0.00 0.00 No 0.00 No
50 y -0.013 0.00 0.00 No 0.00 No
51 y -0.013 0.00 0.00 No 0.00 No
79 y -0.009 0.00 0.00 No 0.00 No
80 y -0.009 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
DL 1 y -0.073 2.00 No

y -0.033 4.00 No
28 y -0.026 1.00 No

y -0.026 6.00 No
29 y -0.055 0.75 No

y -0.055 6.25 No
30 y -0.033 1.25 No

y -0.033 3.00 No
y -0.041 5.00 No
y -0.041 6.75 No
y -0.033 11.50 No

31 y -0.048 1.00 No
y -0.048 6.00 No

72 y -0.053 50.00 Yes
73 y -0.06 50.00 Yes
74 y -0.06 50.00 Yes
75 y -0.06 50.00 Yes
76 y -0.06 50.00 Yes

Wf 28 z -0.273 1.00 No
z -0.273 6.00 No

29 z -0.391 0.75 No
z -0.391 6.25 No

30 z -0.118 1.25 No
z -0.118 3.00 No
z -0.115 5.00 No

Page2



z -0.115 6.75 No
31 z -0.359 1.00 No

z -0.359 6.00 No
Ws 1 x -0.087 2.00 No

x -0.088 4.00 No
28 x -0.156 1.00 No

x -0.156 6.00 No
29 x -0.165 0.75 No

x -0.165 6.25 No
30 x -0.057 1.25 No

x -0.057 3.00 No
x -0.078 5.00 No
x -0.078 6.75 No
x -0.081 11.50 No

31 x -0.159 1.00 No
x -0.159 6.00 No

72 x -0.099 50.00 Yes
73 x -0.109 50.00 Yes
74 x -0.082 50.00 Yes
75 x -0.109 50.00 Yes
76 x -0.109 50.00 Yes

Wfice 28 z -0.051 1.00 No
z -0.051 6.00 No

29 z -0.069 0.75 No
z -0.069 6.25 No

30 z -0.023 1.25 No
z -0.023 3.00 No
z -0.022 5.00 No
z -0.022 6.75 No

31 z -0.064 1.00 No
z -0.064 6.00 No

Wsice 1 x -0.018 2.00 No
x -0.018 4.00 No

28 x -0.034 1.00 No
x -0.034 6.00 No

29 x -0.036 0.75 No
x -0.036 6.25 No

30 x -0.013 1.25 No
x -0.013 3.00 No
x -0.017 5.00 No
x -0.017 6.75 No
x -0.018 11.50 No

31 x -0.034 1.00 No
x -0.034 6.00 No

72 x -0.017 50.00 Yes
73 x -0.021 50.00 Yes
74 x -0.016 50.00 Yes
75 x -0.021 50.00 Yes
76 x -0.021 50.00 Yes

Di 1 y -0.047 2.00 No
y -0.054 4.00 No

28 y -0.097 1.00 No
y -0.097 6.00 No

29 y -0.133 0.75 No
y -0.133 6.25 No

30 y -0.045 1.25 No
y -0.045 3.00 No
y -0.047 5.00 No
y -0.047 6.75 No
y -0.054 11.50 No
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31 y -0.125 1.00 No
y -0.125 6.00 No

72 y -0.065 50.00 Yes
73 y -0.062 50.00 Yes
74 y -0.046 50.00 Yes
75 y -0.062 50.00 Yes
76 y -0.062 50.00 Yes

---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

               Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wfice Wind ICE (FRONT) No 0.00 0.00 0.00
Wsice Wind ICE (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
DL 0.00 0.00 0.00
Wf 0.00 0.00 0.00
Ws 0.00 0.00 0.00
Wfice 0.00 0.00 0.00
Wsice 0.00 0.00 0.00
Di 0.00 0.00 0.00
---------------------------------------------------------------------------

Page4



Current Date: 4/12/2023 3:55 PM
Units system: English

Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=0.9DL+Wf
LC4=0.9DL+Ws
LC5=1.2DL+Wfice+Di
LC6=1.2DL+Wsice+Di
LC7=1.4DL
LC8=0.9DL

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L 2-1_2X2-1_2X1_4 79 LC1 at 0.00% 0.62 OK
80 LC2 at 100.00% 0.34 With warnings

-----------------------------------------------------------------------------------------------
L 3X3X3_8 35 LC2 at 0.00% 0.32 OK

36 LC6 at 0.00% 0.22 OK
37 LC6 at 0.00% 0.21 OK
39 LC5 at 0.00% 0.24 OK
41 LC6 at 0.00% 0.25 OK
43 LC2 at 0.00% 0.38 OK

-----------------------------------------------------------------------------------------------
L 4X4X1_4 48 LC1 at 15.63% 0.25 OK

49 LC1 at 0.00% 0.27 OK
50 LC4 at 28.13% 0.53 OK
51 LC2 at 28.13% 0.51 OK

-----------------------------------------------------------------------------------------------
P1000 Unistrut 58 LC4 at 96.88% 0.31 OK Eq. H1.2-1

59 LC4 at 26.56% 0.20 OK Eq. H1.2-1
60 LC2 at 38.54% 0.67 OK Eq. H1.2-1
61 LC2 at 6.25% 0.60 OK Eq. H1.2-1
66 LC2 at 96.25% 0.62 OK Eq. H1.1-1
67 LC2 at 96.25% 0.60 OK Eq. H1.2-1

-----------------------------------------------------------------------------------------------
PIPE 2-1_2x0.203 1 LC1 at 23.96% 0.89 OK

2 LC3 at 24.22% 0.55 OK
3 LC1 at 23.96% 0.76 OK
4 LC3 at 89.06% 0.78 With warnings
5 LC1 at 55.73% 0.62 With warnings
6 LC1 at 34.38% 0.65 With warnings
28 LC1 at 73.96% 1.28 N.G.
29 LC1 at 56.25% 1.31 N.G.
30 LC1 at 75.00% 0.98 With warnings
31 LC1 at 56.25% 1.20 N.G.

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Beta Sector Antenna Mount Calculations 
(Modified Conditions) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Install proposed 3” std. (3.5” O.D.) pipe mast 
behind the proposed and existing antennas 
secured to the existing steel frame (total of 4 
per beta sector). 

Remove and 
replace existing 
single 3/8” 
threaded rod 
connections with 
proposed single 
A325 1/2” bolt 
connections (total 
of 4 per beta 
sector). 

Remove and replace existing double 3/8” threaded rod 
connections with proposed double A325 3/8” bolt 
connections (total of 4 per beta sector).









Load data









Steel Code Check

L 2-1_2X2-1_2X1_4

L 3X3X3_8

L 4X4X1_4

P1000 Unistrut

PIPE 2-1_2x0.203

PIPE 3x0.216





Analysis result

Direction of positive forces and moments





Date:              4/13/2023
Project Name:   DANBURY BANM
Project No.:        CT5073
Designed By:      KSBM          Checked By:  MSC       

CHECK CONNECTION CAPACITY → BETA SECTOR BOTTOM CONNECTION (TWO BOLTS)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 3/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 2402 lbs.

Allowable Shear Load =

FVall= 1441 lbs.

TENSILE FORCES

Reaction F = 622 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 40 lbs. (See Bentley Output)

Reactions in Z direction: 1115 lbs. (See Bentley Output)

Resultant: 1116 lbs.

No. of Supports = 1

No. of Bolts / Support = 2

Tension Design Load /Bolts =

ft= 311.00 lbs. < 2402 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 557.86 lbs. < 1441 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.129 + 0.387 = 0.517 < 1.0 Therefore, OK !
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CHECK CONNECTION CAPACITY → BETA SECTOR TOP CONNECTION (TWO BOLTS)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 3/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 2402 lbs.

Allowable Shear Load =

FVall= 1441 lbs.

TENSILE FORCES

Reaction F = 947 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in Y direction: 324 lbs. (See Bentley Output)

Reactions in Z direction: 2307 lbs. (See Bentley Output)

Resultant: 2330 lbs.

No. of Supports = 1

No. of Bolts / Support = 2

Tension Design Load /Bolts =

ft= 473.50 lbs. < 2402 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 1164.82 lbs. < 1441 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.197 + 0.808 = 1.01 > 1.0 Therefore, NOT OK !
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Designed By:      KSBM          Checked By:  MSC       

CHECK CONNECTION CAPACITY → PROPOSED BETA SECTOR TOP CONNECTION (TWO BOLTS)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 3/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 4970 lbs.

Allowable Shear Load =

FVall= 2982 lbs.

TENSILE FORCES

Reaction F = 947 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in Y direction: 324 lbs. (See Bentley Output)

Reactions in Z direction: 2307 lbs. (See Bentley Output)

Resultant: 2330 lbs.

No. of Supports = 1

No. of Bolts / Support = 2

Tension Design Load /Bolts =

ft= 473.50 lbs. < 4970 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 1164.82 lbs. < 2982 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.095 + 0.391 = 0.486 < 1.0 Therefore, OK !
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Project Name:   DANBURY BANM
Project No.:        CT5073
Designed By:      KSBM          Checked By:  MSC       

CHECK CONNECTION CAPACITY → BETA SECTOR TOP CONNECTION (SINGLE BOLT)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 3/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 2402 lbs.

Allowable Shear Load =

FVall= 1441 lbs.

TENSILE FORCES

Reaction F = 2257 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in Y direction: 965 lbs. (See Bentley Output)

Reactions in Z direction: 2526 lbs. (See Bentley Output)

Resultant: 2704 lbs.

No. of Supports = 1

No. of Bolts / Support = 1

Tension Design Load /Bolts =

ft= 2257.00 lbs. < 2402 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 2704.05 lbs. > 1441 lbs. Therefore, NOT OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.940 + 1.876 = 2.816 > 1.0 Therefore, NOT OK !
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Project Name:   DANBURY BANM
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Designed By:      KSBM          Checked By:  MSC       

CHECK CONNECTION CAPACITY → PROPOSED BETA SECTOR TOP CONNECTION (SINGLE BOLT)

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A325 1/2" (Bolt)

Allowable Tensile Load =

FTall = 8836 lbs.

Allowable Shear Load =

FVall= 5301 lbs.

TENSILE FORCES

Reaction F = 2257 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in Y direction: 965 lbs. (See Bentley Output)

Reactions in Z direction: 2526 lbs. (See Bentley Output)

Resultant: 2704 lbs.

No. of Supports = 1

No. of Bolts / Support = 1

Tension Design Load /Bolts =

ft= 2257.00 lbs. < 8836 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 2704.05 lbs. < 5301 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.255 + 0.510 = 0.766 < 1.0 Therefore, OK !
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2.6.5.2 Velocity Pressure Coeff: 

Kz= 2.01 (z/zg)
 2/α

z= 133 (ft)

zg= 900 (ft)

Kz= 1.344 α= 9.5

Kzmin ≤ Kz ≤ 2.01

Table 2‐4

Exposure Zg α Kzmin Kc

B 1200 ft 7.0 0.70 0.9

C 900 ft 9.5 0.85 1.0

D 700 ft 11.5 1.03 1.1

2.6.6.2 Topographic Factor: 

Table 2‐5

Topo. Category Kt f

2 0.43 1.25

3 0.53 2.0

4 0.72 1.5

Kzt= [1+(Kc Kt/Kh)]
2 Kh= e 

(f*z/H)

Kzt= 1 Kh= 1

Kc= 1.0 (from Table 2‐4)

(If Category 1 then K zt =1.0) Kt= 0 (from Table 2‐5)

f= 0 (from Table 2‐5)

Category= 1 z= 133

zs= 430 (Mean elevation of base of structure above sea level)

H= 0 (Ht. of the crest above surrounding terrain)

Kzt= 1.00 (from 2.6.6.2.1)

Ke= 0.98 (from 2.6.8)

2.6.10 Design Ice Thickness

Max Ice Thickness = ti =  1.00 in

Importance Factor = I= 1.25 (from Table 2‐3)

Kiz = 1.15 (from Sec. 2.6.10)

tiz= ti*I*Kiz*(Kzt)
0.35 tiz =  1.44 in
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2.6.9 Gust Effect Factor

2.6.9.1 Self Supporting Lattice Structures

Gh = 1.0  Latticed Structures > 600 ft

Gh = 0.85 Latticed Structures 450 ft or less

Gh = 0.85 + 0.15 [h/150 ‐ 3.0] h= ht. of structure

h= 121.5 Gh= 0.85

2.6.9.2 Guyed Masts Gh= 0.85

2.6.9.3 Pole Structures Gh= 1.1

2.6.9 Appurtenances  Gh= 1.0

2.6.9.4 Structures Supported on Other Structures

(Cantilivered tubular or latticed spines, pole, structures on buildings (ht. : width ratio > 5)

Gh= 1.35 Gh= 1.00

2.6.11.2 Design Wind Force on Appurtenances

F= qz*Gh*(EPA)A

qz= 0.00256*Kz*Kzt*Ks*Ke*Kd*Vmax
2 Kz= 1.344 (from 2.6.5.2)

Kzt= 1.0 (from 2.6.6.2.1)

Ks= 1.0 (from 2.6.7)

qz= 54.38 Ke= 0.98 (from 2.6.8)

qz (ice)= 8.04 Kd= 0.95 (from Table 2‐2)

qz (30)= 2.90 Vmax= 130 mph (Ultimate Wind Speed)

Vmax (ice)= 50 mph

V30= 30 mph

Table 2‐2

Structure Type Wind Direction Probability Factor, Kd

Latticed structures with triangular, square or rectangular cross 

sections
0.85

Tubular pole structures, latticed structures with other cross 

sections, appurtenances
0.95

Tubular pole structures supporting antennas enclosed within a 

cylindrical shroud
1.00



Date:          4/13/2023
Project Name:   DANBURY BANM
Project No.:        CT5073
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Determine Ca:

Table 2‐9

Round C < 39

(Subcritical)
39 ≤ C ≤ 78

(Transitional)

C > 78

(Supercritical)

Ice Thickness = 1.44 in Angle = 0 (deg) Equivalent Angle = 180 (deg)

Appurtenances Height Width Depth Flat Area
Aspect 

Ratio
Ca Force (lbs)

Force (lbs) 

(w/ Ice)

AIR6419 Antenna 31.1 16.1 7.3 3.48 1.93 1.20 227 43

AIR6419 Antenna (Side) 31.1 7.3 16.1 1.58 4.26 1.28 110 25

AIR6449 Antenna 30.6 15.9 10.6 3.38 1.92 1.20 220 42

AIR6449 Antenna (Side) 30.6 10.6 15.9 2.25 2.89 1.22 149 31

BSA‐M65R‐BUU‐H6‐K Antenna 72.0 28.5 9.7 14.25 2.53 1.20 931 158

BSA‐M65R‐BUU‐H6‐K Antenna (Side) 72.0 9.7 28.5 4.85 7.42 1.41 373 74

RRUS‐E2 B29 RRH 20.4 18.5 7.5 2.62 1.10 1.20 171 33

4478 B14 RRH 18.1 13.4 8.3 1.68 1.35 1.20 110 23

4449 B5/B12 RRH (Side) 17.9 9.4 13.2 1.17 1.90 1.20 76 17

4415 B30 RRH (Side) 16.5 5.9 13.4 0.68 2.80 1.21 45 12

4415 B30 RRH (Shielded) 16.5 3.0 13.4 0.34 5.59 1.34 25 8

8843 B2/B66A RRH (Side) 14.9 10.9 13.2 1.13 1.37 1.20 74 16

8843 B2/B66A RRH (Shielded) 14.9 5.5 13.2 0.56 2.73 1.21 37 10

DC6‐48‐60‐18‐8F Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 85 18

DC9‐48‐60‐24‐8C‐EV Surge Arrestor 31.4 10.2 10.2 2.22 3.08 0.70 85 18

2" Pipe 2.4 12.0 0.20 0.20 1.20 13

2‐1/2" Pipe 2.9 12.0 0.24 0.24 1.20 16

3" Pipe 3.5 12.0 0.29 0.29 1.20 19

3x3 Angle 3.0 12.0 0.25 0.25 2.00 27

(Aspect ratio is independent of the spacing  between support points of a linear appurtenance,

Note:  Linear interpolation may be used for aspect ratios other than those shown.

0.5 0.6 0.6

Aspect Ratio is the overall length/width ratio in the plane normal to the wind direction.

0.7 0.8 1.2

4.14/(C
0.485) 3.66/(C0.415) 46.8/(C.1.0)

Flat 1.2 1.4 2.0

Square/Rectangular HSS 1.2 ‐ 2.8(rs) ≥ 0.85 1.4 ‐ 4.0(rs) ≥ 0.90 2.0 ‐ 6.0(rs) ≥ 1.25

Force Coefficients (Ca) for Appurtenances

Member Type
Aspect Ratio ≤ 2.5 Aspect Ratio = 7 Aspect Ratio ≥ 25

Ca Ca Ca
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Thickness of ice: 1.44 in.

Density of ice: 56 pcf

BSA‐M65R‐BUU‐H6‐K Antenna AIR6419 Antenna

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 72.0 Height (in): 31.1

Width (in): 28.5 Width (in): 16.1

Depth (in):  9.7 Depth (in):  7.3

Total weight of ice on object:  333 lbs  Total weight of ice on object:  87 lbs 

Weight of object: 101.0 lbs Weight of object: 66.0 lbs

Combined weight of ice and object: 434 lbs Combined weight of ice and object: 153 lbs

AIR6449 Antenna RRUS‐E2 B29 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 30.6 Height (in): 20.4

Width (in): 15.9 Width (in): 18.5

Depth (in):  10.6 Depth (in):  7.5

Total weight of ice on object:  92 lbs  Total weight of ice on object:  64 lbs 

Weight of object: 82.0 lbs Weight of object: 53.0 lbs

Combined weight of ice and object: 174 lbs Combined weight of ice and object: 117 lbs

4478 B14 RRH 4449 B5/B12 RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 18.1 Height (in): 17.9

Width (in): 13.4 Width (in): 13.2

Depth (in):  8.3 Depth (in):  9.4

Total weight of ice on object:  46 lbs  Total weight of ice on object:  46 lbs 

Weight of object: 60.0 lbs Weight of object: 73.0 lbs

Combined weight of ice and object: 106 lbs Combined weight of ice and object: 119 lbs

4415 B30 RRH 8843 B2/B66A RRH

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Height (in): 16.5 Height (in): 14.9

Width (in): 13.4 Width (in): 13.2

Depth (in):  5.9 Depth (in):  10.9

Total weight of ice on object:  39 lbs  Total weight of ice on object:  41 lbs 

Weight of object: 46.0 lbs Weight of object: 72.0 lbs

Combined weight of ice and object: 85 lbs Combined weight of ice and object: 113 lbs

DC6‐48‐60‐18 Surge Arrestor DC9‐48‐60‐24‐8C‐EV Surge Arrestor

Weight of ice based on total radial SF area: Weight of ice based on total radial SF area:

Depth (in):  31.4 Depth (in):  31.4

Diameter(in): 10.2 Diameter(in): 10.2

Total weight of ice on object:  54 lbs Total weight of ice on object:  54 lbs

Weight of object: 33 lbs Weight of object: 33 lbs

Combined weight of ice and object: 87 lbs Combined weight of ice and object: 87 lbs

L 3x3 Angles 2" pipe

Weight of ice based on total radial SF area: Per foot weight of ice:

Height (in): 3 diameter (in): 2.38

Width (in): 3 Per foot weight of ice on object:  7 plf

Per foot weight of ice on object:  10 plf

3" Pipe

2‐1/2" pipe Per foot weight of ice:

Per foot weight of ice: diameter (in): 3.5

diameter (in): 2.88 Per foot weight of ice on object:  9 plf

Per foot weight of ice on object:  8 plf

ICE WEIGHT CALCULATIONS
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Units system: English

Load data
__________________________________________________________________________________________________________________________
GLOSSARY

Comb : Indicates if load condition is a load combination

Load Conditions
__________________________________________________________________________________________________________________________

Condition Description Comb. Category

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No DL
Wf Wind Load (FRONT) No WIND
Ws Wind Load (SIDE) No WIND
Wif Wind with Ice (FRONT) No WIND
Wis Wind with Ice (SIDE) No WIND
Di Ice Load No LL
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

Distributed force on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Val1 Val2 Dist1 % Dist2 %
[Kip/ft] [Kip/ft] [ft] [ft]

-----------------------------------------------------------------------------------------------------------------------------------------------
Wf 1 z -0.018 0.00 0.00 No 0.00 No

2 z -0.018 0.00 0.00 No 0.00 No
3 z -0.012 0.00 0.00 No 0.00 No
4 z -0.012 0.00 0.00 No 0.00 No
5 z -0.025 0.00 0.00 No 0.00 No
6 z -0.025 0.00 0.00 No 0.00 No
11 z -0.012 0.00 0.00 No 0.00 No
12 z -0.012 0.00 0.00 No 0.00 No

Ws 1 x -0.018 0.00 0.00 No 0.00 No
2 x -0.018 0.00 0.00 No 0.00 No
49 x -0.012 0.00 0.00 No 0.00 No
50 x -0.012 0.00 0.00 No 0.00 No
51 x -0.012 0.00 0.00 No 0.00 No
52 x -0.012 0.00 0.00 No 0.00 No
53 x -0.012 0.00 0.00 No 0.00 No
56 x -0.012 0.00 0.00 No 0.00 No

Di 1 y -0.009 0.00 0.00 No 0.00 No
2 y -0.009 0.00 0.00 No 0.00 No
3 y -0.007 0.00 0.00 No 0.00 No
4 y -0.007 0.00 0.00 No 0.00 No
5 y -0.01 0.00 0.00 No 0.00 No
6 y -0.01 0.00 0.00 No 0.00 No
11 y -0.007 0.00 0.00 No 0.00 No
12 y -0.007 0.00 0.00 No 0.00 No
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49 y -0.007 0.00 0.00 No 0.00 No
50 y -0.007 0.00 0.00 No 0.00 No
51 y -0.007 0.00 0.00 No 0.00 No
52 y -0.007 0.00 0.00 No 0.00 No
53 y -0.007 0.00 0.00 No 0.00 No
56 y -0.007 0.00 0.00 No 0.00 No

-----------------------------------------------------------------------------------------------------------------------------------------------

Concentrated forces on members
__________________________________________________________________________________________________________________________

Condition Member Dir1 Value1 Dist1 %
[Kip] [ft]

---------------------------------------------------------------------------------------------------------
DL 2 y -0.073 5.50 No

y -0.033 3.50 No
49 y -0.051 1.50 No

y -0.051 6.50 No
50 y -0.051 1.50 No

y -0.051 6.50 No
y -0.053 50.00 Yes

51 y -0.033 1.00 No
y -0.033 2.75 No
y -0.041 4.75 No
y -0.041 6.50 No

52 y -0.051 1.50 No
y -0.051 6.50 No

53 y -0.046 50.00 Yes
y -0.046 50.00 Yes
y -0.033 0.50 No

54 y -0.053 50.00 Yes
55 y -0.06 50.00 Yes
56 y -0.072 50.00 Yes

y -0.072 50.00 Yes
Wf 2 z -0.076 5.50 No

z -0.076 5.50 No
z -0.085 3.50 No

49 z -0.466 1.50 No
z -0.466 6.50 No

50 z -0.466 1.50 No
z -0.466 6.50 No

51 z -0.114 1.00 No
z -0.114 2.75 No
z -0.111 4.75 No
z -0.111 6.50 No

52 z -0.466 1.50 No
z -0.466 6.50 No

53 z -0.025 50.00 Yes
z -0.025 50.00 Yes

54 z -0.171 50.00 Yes
55 z -0.11 50.00 Yes
56 z -0.037 50.00 Yes

z -0.037 50.00 Yes
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Ws 2 x -0.107 5.50 No
x -0.085 3.50 No

49 x -0.187 1.50 No
x -0.187 6.50 No

50 x -0.187 1.50 No
x -0.187 6.50 No
x -0.07 50.00 Yes

51 x -0.055 1.00 No
x -0.055 2.75 No
x -0.075 4.75 No
x -0.075 6.50 No

52 x -0.187 1.50 No
x -0.187 6.50 No

53 x -0.10 50.00 Yes
x -0.085 0.50 No

54 x -0.07 50.00 Yes
55 x -0.068 50.00 Yes
56 x -0.089 50.00 Yes

Wif 2 z -0.017 5.50 No
z -0.018 3.50 No

49 z -0.079 2.00 No
z -0.079 7.00 No

50 z -0.079 2.00 No
z -0.079 7.00 No

51 z -0.022 1.00 No
z -0.022 2.75 No
z -0.022 4.75 No
z -0.022 6.50 No

52 z -0.079 2.00 No
z -0.079 7.00 No

53 z -0.008 50.00 Yes
z -0.008 50.00 Yes

54 z -0.033 50.00 Yes
55 z -0.023 50.00 Yes
56 z -0.01 50.00 Yes

z -0.01 50.00 Yes
Wis 2 x -0.022 5.50 No

x -0.018 3.50 No
49 x -0.038 2.00 No

x -0.038 7.00 No
50 x -0.038 2.00 No

x -0.038 7.00 No
x -0.016 50.00 Yes

51 x -0.013 1.00 No
x -0.013 2.75 No
x -0.016 4.75 No
x -0.016 6.50 No

52 x -0.038 2.00 No
x -0.038 7.00 No

53 x -0.021 50.00 Yes
x -0.018 0.50 No

54 x -0.016 50.00 Yes
55 x -0.016 50.00 Yes
56 x -0.019 50.00 Yes

Di 2 y -0.046 5.50 No
y -0.054 3.50 No

49 y -0.167 1.50 No
y -0.167 6.50 No

50 y -0.167 1.50 No
y -0.167 6.50 No
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y -0.064 50.00 Yes
51 y -0.044 1.00 No

y -0.044 2.75 No
y -0.046 4.75 No
y -0.046 6.50 No

52 y -0.167 1.50 No
y -0.167 6.50 No

53 y -0.039 50.00 Yes
y -0.039 50.00 Yes
y -0.054 0.50 No

54 y -0.064 50.00 Yes
55 y -0.046 50.00 Yes
56 y -0.041 50.00 Yes

y -0.041 50.00 Yes
---------------------------------------------------------------------------------------------------------

Self weight multipliers for load conditions
__________________________________________________________________________________________________________________________

               Self weight multiplier            
Condition Description Comb. MultX MultY MultZ

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------
DL Dead Load No 0.00 -1.00 0.00
Wf Wind Load (FRONT) No 0.00 0.00 0.00
Ws Wind Load (SIDE) No 0.00 0.00 0.00
Wif Wind with Ice (FRONT) No 0.00 0.00 0.00
Wis Wind with Ice (SIDE) No 0.00 0.00 0.00
Di Ice Load No 0.00 0.00 0.00
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Earthquake (Dynamic analysis only)
__________________________________________________________________________________________________________________________

Condition a/g Ang. Damp.
[Deg] [%]

---------------------------------------------------------------------------
DL 0.00 0.00 0.00
Wf 0.00 0.00 0.00
Ws 0.00 0.00 0.00
Wif 0.00 0.00 0.00
Wis 0.00 0.00 0.00
Di 0.00 0.00 0.00
---------------------------------------------------------------------------
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Current Date: 4/12/2023 3:10 PM
Units system: English

Steel Code Check
__________________________________________________________________________________________________________________________
Report:  Summary - Group by member

Load conditions to be included in design :
LC1=1.2DL+Wf
LC2=1.2DL+Ws
LC3=1.2DL-Wf
LC4=1.2DL-Ws
LC5=0.9DL+Wf
LC6=0.9DL+Ws
LC7=0.9DL-Wf
LC8=0.9DL-Ws
LC9=1.2DL+Wif+Di
LC10=1.2DL+Wis+Di
LC11=1.2DL-Wif+Di
LC12=1.2DL-Wis+Di
LC13=1.2DL
LC14=0.9DL

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Description Section Member Ctrl Eq. Ratio Status Reference
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

L 3X3X1_4 5 LC6 at 66.96% 0.89 With warnings
6 LC4 at 83.04% 0.65 With warnings

-----------------------------------------------------------------------------------------------
PIPE 2x0.154 3 LC1 at 50.00% 0.53 OK

4 LC1 at 50.00% 0.53 OK
11 LC8 at 33.33% 0.80 With warnings
12 LC4 at 65.97% 0.64 With warnings
49 LC1 at 66.07% 0.30 OK
50 LC2 at 25.00% 0.75 OK
51 LC4 at 25.00% 0.74 OK
52 LC1 at 66.07% 0.30 OK
53 LC3 at 12.50% 0.07 OK
56 LC3 at 12.50% 0.07 OK

-----------------------------------------------------------------------------------------------
PIPE 3x0.216 1 LC2 at 48.96% 1.03 N.G.

2 LC4 at 48.96% 1.03 N.G.
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Gamma/Delta Sector Antenna Mount 
(Modified Conditions) 

 



Install proposed 2-1/2” std. (2.88” O.D.) 
diagonal pipe brace secured to the existing 
steel frame (total of 2 per gamma/delta sector).









Load data









Steel Code Check

L 3X3X1_4

PIPE 2-1_2x0.203

PIPE 2x0.154

PIPE 3x0.216





Analysis result

Direction of positive forces and moments
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CHECK CONNECTION CAPACITY → GAMMA SECTOR

Reference: AISC Steel Construction Manual 14th Edition (ASD)

Bolt Type = A36 3/8" (Threaded Rod)

Allowable Tensile Load =

FTall = 2402 lbs.

Allowable Shear Load =

FVall= 1441 lbs.

TENSILE FORCES

Reaction F = 1632 lbs. (See Bentley Output)

SHEAR FORCES

Reactions in X direction: 1073 lbs. (See Bentley Output)

Reactions in Z direction: 4287 lbs. (See Bentley Output)

Resultant: 4419 lbs.

No. of Supports = 1

No. of Bolts / Support = 4

Tension Design Load /Bolts =

ft= 408.00 lbs. < 2402 lbs. Therefore, OK !

Shear Design Load / Bolts=

fv= 1104.81 lbs. < 1441 lbs. Therefore, OK !

CHECK COMBINED TENSION AND SHEAR

ft / FT + fv / FV ≤ 1.0

0.170 + 0.767 = 0.936 < 1.0 Therefore, OK !



Exhibit E

Power Density/RF Emissions Report



 

 

 

 

 

 

Radio Frequency Exposure Theoretical Study 
Prepared For: 

 

AT&T Mobility 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Statement of Compliance 

AT&T’s proposed antenna installation along with other existing antennas is calculated to be 
within 4.75% of FCC Standard for General Public/Uncontrolled Maximum Permissible 
Exposure (MPE).

SAI Group 
12 Industrial Way 
Salem, NH 03079 

(603) 421-0470 
www.saigrp.com 

Site Name:  Danbury Banm 
FA#:   10070988 
Site ID:  CTL05073 
Address:  24 Hospital Avenue, Danbury, CT 06810 

Prepared by:  SAI Group 
12 Industrial Way 
Salem, NH 03079 
(603) 421-0470 

 
Date of Report: March 31, 2023 
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1 General Summary 
SAI Group was contracted by AT&T Mobility to conduct a Radio Frequency (RF) Analysis for a 
wireless facility located at 24 Hospital Avenue, Danbury, CT to determine whether the radio 
facility is in compliance with Federal Communications Commission (FCC) regulations and 
standards regarding RF exposure.  

RF exposure is calculated in accordance with FCC’s suggested prediction methods. 

2 Site Compliance Summary 

Compliance Summary (General Public Limit) 
Site Compliance Yes 
Maximum Calculated %MPE at 
0-6’ Ground Level (Cumulative) 4.75% at about 460ft South from the tower. 
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3 RF Design Specifications 
Table below shows the technical data used for the calculation of cumulative %MPE results. 

 

Ant ID Operator Antenna 
Make 

Antenna 
Model Type TX Freq 

(MHz) 
Az 

(Deg) 
Ant Gain 

(dBd) 

Total 
ERP 

(Watts) 

Z 
Rad 

Center 
(ft) 

1 AT&T CCI HPA-65R-BUU-H6 Panel 700 30 12.49 1419 137 

1 AT&T CCI HPA-65R-BUU-H6 Panel 2300 30 15.13 3258 137 

2 AT&T KATHREIN 80010965 Panel 700 30 12.15 2625 137 

2 AT&T KATHREIN 80010965 Panel 2100 30 16.55 3615 137 

2 AT&T KATHREIN 80010965 Panel 2100 30 16.55 3615 137 

3 AT&T ERICSSON AIR6419  Panel 3500 30 23.45 23990 138.75 

4 AT&T ERICSSON AIR6449  Panel 3700 30 23.5 24268 135.17 

5 AT&T CCI DMP65R-BU6D  Panel 700 30 11.75 1197 137 

5 AT&T CCI DMP65R-BU6D  Panel 1900 30 14.35 1089 137 

5 AT&T CCI DMP65R-BU6D  Panel 1900 30 14.35 1089 137 

5 AT&T CCI DMP65R-BU6D  Panel 850 30 11.45 1000 137 

5 AT&T CCI DMP65R-BU6D  Panel 1900 30 14.35 2178 137 

6 AT&T CCI HPA-65R-BUU-H6 Panel 700 150 12.49 1419 159 

6 AT&T CCI HPA-65R-BUU-H6 Panel 2300 150 15.13 3258 159 

7 AT&T KATHREIN 80010965 Panel 700 150 12.05 2565 159 

7 AT&T KATHREIN 80010965 Panel 2100 150 16.55 3615 159 

7 AT&T KATHREIN 80010965 Panel 2100 150 16.55 3615 159 

8 AT&T ERICSSON AIR6419  Panel 3500 150 23.45 23990 160.75 

9 AT&T ERICSSON AIR6449  Panel 3700 150 23.5 24268 157.17 

10 AT&T CCI DMP65R-BU6D  Panel 700 150 11.75 1197 159 

10 AT&T CCI DMP65R-BU6D  Panel 1900 150 14.65 1167 159 

10 AT&T CCI DMP65R-BU6D  Panel 1900 150 14.65 1167 159 

10 AT&T CCI DMP65R-BU6D  Panel 850 150 11.45 1000 159 

10 AT&T CCI DMP65R-BU6D  Panel 1900 150 14.65 2334 159 

11 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.05 2033 133 

11 AT&T CCI BSA-M65R-BUU-H6  Panel 2300 270 16.25 4217 133 

12 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.05 2033 133 

12 AT&T CCI BSA-M65R-BUU-H6  Panel 2100 270 16.45 3533 133 

12 AT&T CCI BSA-M65R-BUU-H6  Panel 2100 270 16.45 3533 133 

13 AT&T ERICSSON AIR6419  Panel 3500 270 23.45 23990 134.75 

14 AT&T ERICSSON AIR6449  Panel 3700 270 23.5 24268 131.17 

15 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.05 2033 133 

15 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 16.25 1687 133 

15 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 16.25 1687 133 

15 AT&T CCI BSA-M65R-BUU-H6  Panel 850 270 14.95 1000 133 

15 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 16.25 3374 133 

16 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.55 2281 133 

16 AT&T CCI BSA-M65R-BUU-H6 Panel 2300 270 16.35 4315 133 
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17 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.55 2281 133 

17 AT&T CCI BSA-M65R-BUU-H6  Panel 2100 270 16.55 3615 133 

17 AT&T CCI BSA-M65R-BUU-H6  Panel 2100 270 16.55 3615 133 

18 AT&T CCI BSA-M65R-BUU-H6  Panel 700 270 14.55 2281 133 

18 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 15.75 1503 133 

18 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 15.75 1503 133 

18 AT&T CCI BSA-M65R-BUU-H6 Panel 850 270 15.45 1000 133 

18 AT&T CCI BSA-M65R-BUU-H6  Panel 1900 270 15.75 3007 133 

19 VZW COMMSCOPE JAHH-65B-R3B  Panel 700 30 12.11 2472 156 

19 VZW COMMSCOPE JAHH-65B-R3B  Panel 850 30 12.81 998 156 

20 VZW AMPHENOL BXA-80063-6BF-EDIN Panel 850 30 14.5 2856 156 

21 VZW COMMSCOPE JAHH-65B-R3B  Panel 1900 30 15.72 6100 156 

21 VZW COMMSCOPE JAHH-65B-R3B  Panel 2100 30 15.71 6224 156 

22 VZW SAMSUNG XXDWMM-12.5-65-8T  Panel 3550 30 10.55 227 158.50 

23 VZW SAMSUNG MT6407 Panel 3700 30 23.45 26124 156 

24 VZW COMMSCOPE JAHH-65B-R3B  Panel 700 150 12.11 2472 156 

24 VZW COMMSCOPE JAHH-65B-R3B  Panel 850 150 12.81 998 156 

25 VZW AMPHENOL BXA-80063-6BF-EDIN Panel 850 150 14.5 2856 156 

26 VZW COMMSCOPE JAHH-65B-R3B  Panel 1900 150 15.72 6100 156 

26 VZW COMMSCOPE JAHH-65B-R3B  Panel 2100 150 15.71 6224 156 

27 VZW SAMSUNG XXDWMM-12.5-65-8T Panel 3550 150 10.55 227 158.50 

28 VZW SAMSUNG MT6407  Panel 3700 150 23.45 26124 156 

29 VZW COMMSCOPE JAHH-65B-R3B  Panel 700 280 12.11 2472 156 

29 VZW COMMSCOPE JAHH-65B-R3B Panel 850 280 12.81 998 156 

30 VZW AMPHENOL BXA-80063-6BF-EDIN Panel 850 280 14.5 2856 156 

31 VZW COMMSCOPE JAHH-65B-R3B  Panel 1900 280 15.72 6100 156 

31 VZW COMMSCOPE JAHH-65B-R3B Panel 2100 280 15.71 6224 156 

32 VZW SAMSUNG XXDWMM-12.5-65-8T Panel 3550 280 10.55 227 159 

33 VZW SAMSUNG MT6407  Panel 3700 280 23.45 26124 156 

34 T-Mobile ERICSSON AIR6449  Panel 2500 60 22.35 20615 154 

34 T-Mobile ERICSSON AIR6449  Panel 2500 60 22.35 20615 154 

35 T-Mobile ERICSSON AIR 32  Panel 2100 60 15.75 4510 154 

35 T-Mobile ERICSSON AIR 32  Panel 1900 60 15.55 2154 154 

35 T-Mobile ERICSSON AIR 32  Panel 1900 60 15.55 2154 154 

36 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 700 60 13.17 1660 154 

36 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 60 13.09 815 154 

36 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 60 13.09 815 154 

36 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 1900 60 15.29 5409 154 

36 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 2100 60 17.32 3237 154 

37 T-Mobile ERICSSON AIR6449  Panel 2500 150 22.35 20615 154 

37 T-Mobile ERICSSON AIR6449  Panel 2500 150 22.35 20615 154 

38 T-Mobile ERICSSON AIR 32 Panel 2100 150 15.75 4510 154 

38 T-Mobile ERICSSON AIR 32  Panel 1900 150 15.55 2154 154 
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38 T-Mobile ERICSSON AIR 32  Panel 1900 150 15.55 2154 154 

39 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 700 150 13.17 1660 154 

39 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 600 150 13.09 815 154 

39 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 150 13.09 815 154 

39 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 1900 150 15.29 5409 154 

39 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 2100 150 17.32 3237 154 

40 T-Mobile ERICSSON AIR6449  Panel 2500 300 22.35 20615 127 

40 T-Mobile ERICSSON AIR6449 Panel 2500 300 22.35 20615 127 

41 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 700 300 13.17 1660 127 

41 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 600 300 13.09 815 127 

41 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 300 13.09 815 127 

41 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 1900 300 15.29 5409 127 

41 T-Mobile RFS APXVAARR24_43-U-NA20 Panel 2100 300 17.32 3237 127 

42 T-Mobile ERICSSON AIR 32  Panel 2100 300 15.75 4510 127 

42 T-Mobile ERICSSON AIR 32  Panel 1900 300 15.55 2154 127 

43 T-Mobile ERICSSON AIR6449 Panel 2500 210 22.35 20615 154 

43 T-Mobile ERICSSON AIR6449  Panel 2500 210 22.35 20615 154 

44 T-Mobile ERICSSON AIR 32  Panel 2100 210 15.75 4510 154 

44 T-Mobile ERICSSON AIR 32  Panel 1900 210 15.55 2154 154 

44 T-Mobile ERICSSON AIR 32  Panel 1900 210 15.55 2154 154 

45 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 700 210 13.17 1660 154 

45 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 210 13.09 815 154 

45 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 600 210 13.09 815 154 

45 T-Mobile RFS APXVAARR24_43-U-NA20  Panel 1900 210 15.29 5409 154 

46 SPRINT RFS APXVSPP18-C-A20 Panel 850 220 13.35 350 131 

46 SPRINT RFS APXVSPP18-C-A20 Panel 850 220 13.35 875 131 

46 SPRINT RFS APXVSPP18-C-A20 Panel 1900 220 15.85 5598 131 

46 SPRINT RFS APXVSPP18-C-A20 Panel 1900 220 15.85 3112 131 

47 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 220 15.85 3112 131 

48 SPRINT RFS APXVSPP18-C-A20 Panel 850 270 13.35 350 131 

48 SPRINT RFS APXVSPP18-C-A20 Panel 850 270 13.35 875 131 

48 SPRINT RFS APXVSPP18-C-A20 Panel 1900 270 15.85 5598 131 

48 SPRINT RFS APXVSPP18-C-A20 Panel 1900 270 15.85 3112 131 

49 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 270 15.85 3112 131 

50 SPRINT RFS APXVSPP18-C-A20 Panel 850 340 13.35 350 131 

50 SPRINT RFS APXVSPP18-C-A20 Panel 850 340 13.35 875 131 

50 SPRINT RFS APXVSPP18-C-A20 Panel 1900 340 15.85 5598 131 

50 SPRINT RFS APXVSPP18-C-A20 Panel 1900 340 15.85 3112 131 

51 SPRINT RFS APXVTM14 ALU-I20 Panel 2500 340 15.85 3112 131 

52 SPRINT RFS APXVSPP18-C-A20 Panel 850 30 13.35 350 155 

52 SPRINT RFS APXVSPP18-C-A20 Panel 850 30 13.35 875 155 

52 SPRINT RFS APXVSPP18-C-A20 Panel 1900 30 15.85 6842 155 

52 SPRINT RFS APXVSPP18-C-A20 Panel 1900 30 15.85 3112 155 
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53 SPRINT RFS APXVTM14 ALU-I20  Panel 2500 30 15.85 3112 155 

54 SPRINT RFS APXVSPP18-C-A20 Panel 850 120 13.35 350 155 

54 SPRINT RFS APXVSPP18-C-A20 Panel 850 120 13.35 875 155 

54 SPRINT RFS APXVSPP18-C-A20 Panel 1900 120 15.85 6842 155 

54 SPRINT RFS APXVSPP18-C-A20 Panel 1900 120 15.85 3112 155 

55 SPRINT RFS APXVTM14 ALU-I20  Panel 2500 120 15.85 3112 155 

56 SPRINT RFS APXVSPP18-C-A20 Panel 850 170 13.35 350 131 

56 SPRINT RFS APXVSPP18-C-A20 Panel 850 170 13.35 875 131 

56 SPRINT RFS APXVSPP18-C-A20 Panel 1900 170 15.85 6842 131 

56 SPRINT RFS APXVSPP18-C-A20 Panel 1900 170 15.85 3112 131 

57 SPRINT RFS APXVTM14 ALU-I20  Panel 2500 170 15.85 3112 131 

 NOTE: The Z value indicates the distance of radiation center of the antenna height above the ground site level unless otherwise indicated. Effective Radiated 
Power (ERP) is provided by the operator or calculated based on SAI Group experience. SAI Group has assumed transmission parameters for “Unknown” RF 
emitters based on either similar installations found at other radio communications sites or from the latest data available for the site. “Generic” antenna models 
have been used where existing antenna part numbers or radiation patterns are not available. The frequencies presented in this table may have been assumed in 
order to represent the approximate band of operation and to support a worst-case calculation of power density 
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4 Conclusion 
I certify to the best of my knowledge that the statements contained in this report are true 
and accurate. The theoretical computations contained are based on FCC recommended 
methods, with industry standard assumptions & formulas, and complies with FCC 
mandated Maximum Permissible RF Exposure requirements.  
 
A comprehensive field survey was not performed prior to the generation of this report. If 
questions arise regarding the calculations herein, SAI Group recommends that a 
comprehensive field survey be performed to resolve any disputes. 
 
 
 
 
____________________________            March 31, 2023         
Sanket Joshi       Date   
RF Engineer                                                                                                                           
SAI Group  
 
 
 
 
 
____________________________    March 31, 2023       
Matthew Smelcer       Date 
RF Engineering Manager 
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Appendix A – FCC Rules and Regulations 
In 1996, the Federal Communication Commission (FCC) adopted procedures and guidelines for 
evaluating of the effects of RF exposure. This guideline from the FCC Office of Engineering and 
Technology is Bulletin 65 (“OET Bulletin 65”), Evaluating Compliance with FCC Guidelines for 
Human Exposure to Radio Frequency Electromagnetic Fields, Edition 97-01, published August 
1997. Since 1996 the FCC periodically reviews these rules and regulations as per their 
congressional mandate. 

Maximum Permissible Exposure (MPE) limits utilized in this analysis are outlined in the following 
Tables and diagram: 

Table 1. MPE Limits for General Population/ Uncontrolled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength 

(V/m) 

Magnetic 
Field 

Strength 
(A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time for 
|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 
 
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 can’t exercise control over their exposure. A site is evaluated with 
General Public limits if there is no access controls or no RF warning signage present. 

 

Table 2. MPE Limits for Occupational/Controlled Exposure 

Frequency Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Field 
Strength (A/m) 

Power 
Density 

(mW/cm2) 

Averaging Time 
for |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 -- -- 5.0 6 

f = frequency in MHz * = Plane wave equivalent power density 
 
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 such occupational/controlled limits apply provided he or 
she is made aware of the potential for exposure. Typical criteria to remediate controlled environment are 
restricted access to the areas where antennas are located along with appropriate RF warning signage. A 
site with Controlled environment is evaluated with Occupational limits. 
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Maximum Permissible Exposures. Occupational/Controlled and General 
Population/Uncontrolled MPE’s are functions of frequency. 
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Appendix B – Calculations Methodology and Assumptions 
SAI Group has performed theoretical analysis using Waterford Consultants’ RoofMaster™ 2020 Version 
30.5.26.2022 which uses a cylindrical model for very conservative power density calculations within the near field 
of the antenna where the antenna pattern has not truly formed yet. The Cylindrical Model is used to determine the 
spatially averaged power density in the near field directly in front of an antenna. In order to implement this model 
in all directions, the calculations utilize the antenna manufacturer horizontal pattern data. Additionally, the model 
also incorporates factors that reduce the power density by inverse square of horizontal and vertical distances 
beyond the near field region. 

RoofMaster™ uses far field model to calculate the spatial peak power density. The RoofMaster™ implementation 
of this model incorporated manufacturer’s horizontal and vertical pattern data to determine the power density in all 
directions. 

The calculations are based on worst-case assumptions that, all antennas are always operating at full power. 

The site has been modeled with these assumptions to show the maximum RF energy density. Areas modeled with 
exposure greater than 100% of the General Public MPE level may not actually occur, but are shown as a prediction 
that could be realized. 
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Appendix C – Informative References 

The following references can be followed for further information about RF Health and Safety. 

FCC Radio Frequency Safety  
http://www.fcc.gov/encyclopedia/radio-frequency-safety  
 
FCC OET Bulletin 56  
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf  
 
FCC OET Bulletin 65  
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf  
 
National Council on Radiation Protection and Measurements (NCRP)  
http://www.ncrponline.org  
 
American National Standards Institute (ANSI)  
http://www.ansi.org  
 
Environmental Protection Agency (EPA)  
https://www3.epa.gov/radtown/wireless-technology.html  
 
National Institutes of Health (NIH)  
http://www.niehs.nih.gov/health/topics/agents/emf/  
 
Occupational Safety and Health Agency (OSHA)  
http://www.osha.gov/SLTC/radiofrequencyradiation/  
 
International Commission on Non-Ionizing Radiation Protection (ICNIRP)  
http://www.icnirp.org/ 

http://www.fcc.gov/encyclopedia/radio-frequency-safety
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet56/oet56e4.pdf
https://transition.fcc.gov/Bureaus/Engineering_Technology/Documents/bulletins/oet65/oet65.pdf
http://www.ncrponline.org/
http://www.ansi.org/
https://www3.epa.gov/radtown/wireless-technology.html
http://www.niehs.nih.gov/health/topics/agents/emf/
http://www.osha.gov/SLTC/radiofrequencyradiation/
http://www.icnirp.org/
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