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72 HOURS


UNDERGROUND SERVICE ALERT


FA NUMBER: 10092205
SITE NUMBER: CTL05251


SITE NAME: SOUTHINGTON
INDUSTRIAL CENTER
500 QUEEN STREET


SOUTHINGTON, CT 06489


PROJECT: LTE 3C


PROJECT
SITE


SITE NUMBER: CTL05251
SITE NAME:  SOUTHINGTON


INDUSTRIAL CENTER


AT&T


1600 OSGOOD STREET
BUILDING 20 NORTH, SUITE 3090 TEL:  (978) 557-5553
N. ANDOVER,  MA 01845 FAX: (978) 336-5586


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







SITE NUMBER: CTL05251
SITE NAME:  SOUTHINGTON


INDUSTRIAL CENTER


AT&T


1600 OSGOOD STREET
BUILDING 20 NORTH, SUITE 3090 TEL:  (978) 557-5553
N. ANDOVER,  MA 01845 FAX: (978) 336-5586


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


GROUNDING NOTES GENERAL NOTES
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COMPOUND PLAN
PROPOSED EQUIPMENT PLAN


EXISTING EQUIPMENT PLAN


NOTE:
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EXISTING NORTHEAST ELEVATION PROPOSED NORTHEAST ELEVATION


NOTE:
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PROPOSED ANTENNA LAYOUT


AT  89'-0" RAD CENTER


EXISTING ANTENNA LAYOUT


AT  77'-6" RAD CENTER


NOTE:


PROPOSED TMA LAYOUT


PROPOSED  ANTENNA LAYOUT


AT  77'-6" RAD CENTER
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&NOTE:


PROPOSED RRH DETAIL


PROPOSED TMA DETAIL


PROPOSED ANTENNA MOUNTING DETAIL
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RF PLUMBING DIAGRAM


NOTE:


NOTE:
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GROUNDING RISER DIAGRAM


GROUND BAR - DETAIL


GROUND WIRE TO GROUND BAR CONNECTION DETAIL TYPICAL GROUND BAR CONNECTION DETAIL
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10-Port Antenna
Frequency Range
Dual Polarization
HPBW
Adjust. Electr. DT
set by
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10-Port Antenna  698–960/1695–2690/1695–2690/1695–2690/1695–2690 65°/65°/65°/65°/65°
16/16/16/17/16.5dBi 2°–12°/2°–14°/2°–14°/2°–14°/2°–14°T


Type No. 80010891
Left side, low band R1, connector 1–2R1, connector 1–2


698–960
Frequency Range MHz 698 – 806 791 – 862 824 – 894 880 – 960


Gain at mid Tilt dBi 15.5 15.9 16.0 16.3


Gain over all Tilts dBi 15.4 ± 0.4 15.8 ± 0.3 15.9 ± 0.3 16.2 ± 0.3


Horizontal Pattern:
Azimuth Beamwidth ° 66 ± 2.3 64 ± 1.6 64 ± 1.1 63 ± 3.0


Front-to-Back Ratio,
Total Power, ± 30°


dB > 23 > 25 > 26 > 28


Vertical Pattern:
Elevation Beamwidth ° 10.6 ± 0.7 9.8 ± 0.5 9.5 ± 0.4 9.0 ± 0.5


Electrical Downtilt
continuously adjustable


° 2.0 – 12.0


Tilt Accuracy ° < 0.5 < 0.4 < 0.4 < 0.4


First Upper Side Lobe 
 Suppression


dB > 15 > 17 > 20 > 20


Upper Side Lobe 
 Suppression, 20° Sector 
 above Main Beam


dB > 15 > 17 > 18 > 17


Cross Polar Isolation dB > 30


Port to Port Isolation
dB


> 28 (R1 // Y4)
> 30 (R1 // Y1, Y2, Y3)


Max. Effective Power
per Port


W 400 (at 50 °C ambient temperature)


Max. Effective Power
Port 1–2


W 800 (at 50 °C ambient temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


1695–2690698–960 1695–2690 1695–2690 1695–2690


XX X X X


65°65° 65° 65° 65°


2°–14°2°–12° 2°–14° 2°–14° 2°–14°


Y1Y1R1R1 Y2Y2 Y3Y3 Y4Y4


Kathrein USA Greenway Plaza II, 2400 Lakeside Blvd., Suite 650, Richardson TX 75082
Phone: 214.238.8800    Fax: 214.238.8801    Email: info@kathrein.com


All specifications are subject to change without notice.
The latest specifications are available at www.kathreinusa.com
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10-Port Antenna
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Left side, lower high band Y1, connector 3–4Y1, connector 3–4


1695 –2690
Frequency Range MHz 1695 – 1880 1850 – 1990 1920 – 2180 2300 – 2400 2490 – 2690


Gain at mid Tilt dBi 15.3 15.8 15.9 15.5 16.4


Gain over all Tilts dBi 15.2 ± 0.6 15.7 ± 0.4 15.8 ± 0.3 15.6 ± 0.6 16.3 ± 0.6


Horizontal Pattern:
Azimuth Beamwidth ° 66 ± 4.5 63 ± 4.5 62 ± 2.9 64 ± 6.9 58 ± 5.5


Front-to-Back Ratio,
Total Power, ± 30°


dB > 23 > 25 > 25 > 25 > 25


Vertical Pattern:
Elevation Beamwidth ° 10.6 ± 0.8 10.1 ± 0.5 9.7 ± 0.8 8.4 ± 0.4 7.7 ± 0.6


Electrical Downtilt
continuously adjustable


° 2.0 – 14.0


Tilt Accuracy ° < 0.3 < 0.4 < 0.3 < 0.4 < 0.3


First Upper Side Lobe 
 Suppression


dB > 20 > 21 > 19 > 16 > 15


Upper Side Lobe 
 Suppression, 20° Sector 
 above Main Beam


dB > 20 > 20 > 19 > 16 > 15


Cross Polar Isolation dB > 28


Port to Port Isolation dB > 30 (Y1 // R1, Y2, Y3, Y4)


Max. Effective Power
per Port


W 200 (at 50 °C ambient temperature)


Max. Effective Power
Port 3–4


W 400 (at 50 °C ambient temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


Left side, upper high band Y2, connector 5–6Y2, connector 5–6


1695 –2690
Frequency Range MHz 1695 – 1880 1850 – 1990 1920 – 2180 2300 – 2400 2490 – 2690


Gain at mid Tilt dBi 16.0 16.4 16.3 15.6 15.9


Gain over all Tilts dBi 15.9 ± 0.7 16.3 ± 0.5 16.2 ± 0.6 15.6 ± 0.5 15.7 ± 0.6


Horizontal Pattern:
Azimuth Beamwidth ° 59 ± 5.3 56 ± 3.9 58 ± 5.3 62 ± 4.0 65 ± 7.8


Front-to-Back Ratio,
Total Power, ± 30°


dB > 23 > 26 > 26 > 25 > 26


Vertical Pattern:
Elevation Beamwidth ° 9.2 ± 0.5 8.7 ± 0.4 8.2 ± 0.7 7.3 ± 0.4 6.6 ± 0.5


Electrical Downtilt
continuously adjustable


° 2.0 – 14.0


Tilt Accuracy ° < 0.4 < 0.4 < 0.4 < 0.5 < 0.4


First Upper Side Lobe 
 Suppression


dB > 17 > 19 > 19 > 20 > 18


Upper Side Lobe 
 Suppression, 20° Sector 
 above Main Beam


dB > 16 > 16 > 16 > 18 > 14


Cross Polar Isolation dB > 28


Port to Port Isolation dB > 30 (Y2 // R1, Y1, Y3, Y4)


Max. Effective Power
per Port


W 200 (at 50 °C ambient temperature)


Max. Effective Power
Port 5–6


W 400 (at 50 °C ambient temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


Kathrein USA Greenway Plaza II, 2400 Lakeside Blvd., Suite 650, Richardson TX 75082
Phone: 214.238.8800    Fax: 214.238.8801    Email: info@kathrein.com


All specifications are subject to change without notice.
The latest specifications are available at www.kathreinusa.com
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10-Port Antenna
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Right side, lower high band Y3, connector 7–8Y3, connector 7–8


1695 –2690
Frequency Range MHz 1695 – 1880 1850 – 1990 1920 – 2180 2300 – 2400 2490 – 2690


Gain at mid Tilt dBi 16.3 16.5 16.9 17.3 17.2


Gain over all Tilts dBi 16.2 ± 0.4 16.5 ± 0.3 16.8 ± 0.5 17.1 ± 0.4 16.9 ± 0.4


Horizontal Pattern:
Azimuth Beamwidth ° 65 ± 4.1 64 ± 3.3 63 ± 2.6 60 ± 2.1 60 ± 4.2


Front-to-Back Ratio,
Total Power, ± 30°


dB > 23 > 23 > 24 > 24 > 23


Vertical Pattern:
Elevation Beamwidth ° 9.5 ± 0.7 8.9 ± 0.4 8.5 ± 0.6 7.5 ± 0.4 6.8 ± 0.5


Electrical Downtilt
continuously adjustable


° 2.0 – 14.0


Tilt Accuracy ° < 0.4 < 0.4 < 0.5 < 0.4 < 0.3


First Upper Side Lobe 
 Suppression


dB > 17 > 18 > 19 > 19 > 18


Upper Side Lobe 
 Suppression, 20° Sector 
 above Main Beam


dB > 17 > 18 > 17 > 17 > 17


Cross Polar Isolation dB > 28


Port to Port Isolation dB > 30 (Y3 // R1, Y1, Y2, Y4)


Max. Effective Power
per Port


W 200 (at 50 °C ambient temperature)


Max. Effective Power
Port 7–8


W 400 (at 50 °C ambient temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


Right side, upper high band Y4, connector 9–10Y4, connector 9–10


1695 –2690
Frequency Range MHz 1695 – 1880 1850 – 1990 1920 – 2180 2300 – 2400 2490 – 2690


Gain at mid Tilt dBi 15.9 16.2 16.4 16.9 16.5


Gain over all Tilts dBi 15.8 ± 0.4 16.1 ± 0.2 16.4 ± 0.3 16.8 ± 0.3 16.3 ± 0.4


Horizontal Pattern:
Azimuth Beamwidth ° 63 ± 2.6 62 ± 2.5 61 ± 2.3 58 ± 3.1 59 ± 3.4


Front-to-Back Ratio,
Total Power, ± 30°


dB > 25 > 24 > 25 > 25 > 21


Vertical Pattern:
Elevation Beamwidth ° 9.6 ± 0.6 9.0 ± 0.5 8.6 ± 0.6 7.5 ± 0.5 6.6 ± 0.5


Electrical Downtilt
continuously adjustable


° 2.0 – 14.0


Tilt Accuracy ° < 0.4 < 0.4 < 0.5 < 0.4 < 0.4


First Upper Side Lobe 
 Suppression


dB > 18 > 18 > 17 > 17 > 16


Upper Side Lobe 
 Suppression, 20° Sector 
 above Main Beam


dB > 18 > 18 > 17 > 17 > 15


Cross Polar Isolation dB > 28


Port to Port Isolation dB > 30 (Y4 // R1, Y1, Y2, Y3)


Max. Effective Power
per Port


W 200 (at 50 °C ambient temperature)


Max. Effective Power
Port 9–10


W 400 (at 50 °C ambient temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


Kathrein USA Greenway Plaza II, 2400 Lakeside Blvd., Suite 650, Richardson TX 75082
Phone: 214.238.8800    Fax: 214.238.8801    Email: info@kathrein.com


All specifications are subject to change without notice.
The latest specifications are available at www.kathreinusa.com
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10-Port Antenna
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1)  9 | 0.4
2) 72 | 2.8
3) 13 | 0.5


All dimensions
in mm | inches


For downtilt mounting use the clamps for an appropriate mast diameter together with the downtilt kit.
Wall mounting: No additional mounting kit needed.


Material: Refl ector screen: Aluminum.
Fiberglass housing: It covers totally the internal antenna  components. The special 
 design reduces the sealing areas to a minimum and  guarantees the best weather 
 protection. Fiberglass material guarantees optimum  performance with regards to stability, 
stiffness, UV resistance and painting. The color of the radome is light grey.
All nuts and bolts: Stainless steel or hot-dip galvanized steel.


Grounding: The metal parts of the antenna including the mounting kit and the inner conductors are 
DC grounded.


Accessories (order separately if required)


Type No. Description Remarks
mm | inches


Weight
approx. kg | lb


Units per 
antenna


85010002 1 clamp Mast diameter: 110 – 220 | 4.3 – 8.7 2.7 | 6.0 2


85010003 1 clamp Mast diameter: 210 – 380 | 8.3 – 15.0 4.8 | 10.6 2


85010008 1 downtilt kit Downtilt angle: 0° – 10° 4.3 | 9.5 1


86010154 Site Sharing Adapter 3-way (see fi gure below) 0.7 | 1.4


86010155 Site Sharing Adapter 6-way (see fi gure below) 1.4 | 3.0


Accessories (included in the scope of supply)


738546 1 clamp Mast diameter:  42 – 115 | 1.7 – 4.5 1.1 | 2.4 2


86010153 FlexRET


Site Sharing Adapter
3-way


FlexRET


BTS1 BTS2 BTS3


FlexRET FlexRET


AISG


Site Sharing Adapter
6-way


FlexRET


BTS3 BTS4


FlexRET FlexRET


BTS2BTS1 BTS5 BTS6


AISG


Configuration example 
with Site Sharing Adapter 86010154


Configuration example 
with Site Sharing Adapter 86010155


For more information please refer to the respective data sheets.


Electrical specifi cations, all systems


Impedance Ω 50


VSWR < 1.5


Return Loss dB > 14


Interband Isolation dB > 28


Passive Intermodulation dBc < –150 (2 x 43 dBm carrier)


Polarization ° +45, –45


Max. Effective Power
for the Antenna


W
1000 (at 50 °C ambient 


 temperature)


Values based on NGMN-P-BASTA (version 9.6) requirements.


Mechanical specifi cations


Input 10 x 4.3-10 female


Connector Position bottom


Adjustment Mechanism FlexRET,
continuously adjustable


Wind load
(at Rated Wind 
Speed: 150 km/h)


N | lbf Frontal 1210 | 272
Lateral 400 | 90
Rearside 1270 | 286


Max. Wind Velocity km/h
mph


241
150


Height / Width / Depth mm
inches


1995 / 377 / 169
78.5 / 14.8 / 6.7


Category of 
Mounting  Hardware


H (Heavy)


Weight kg
lb


34.0 / 36.2 (clamps incl.)
74.9 / 79.7 (clamps incl.)


Packing Size mm
inches


2196 / 397 / 212
86.5 / 15.6 / 8.3


Scope of Supply Panel, FlexRET and 
2 units of clamps 
for 42–115 mm |


1.7–4.5 inches diameter


Kathrein USA Greenway Plaza II, 2400 Lakeside Blvd., Suite 650, Richardson TX 75082
Phone: 214.238.8800    Fax: 214.238.8801    Email: info@kathrein.com


All specifications are subject to change without notice.
The latest specifications are available at www.kathreinusa.com







Any previous data sheet issues have now become  invalid.
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10-Port Antenna
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RightLeft


R1(L)                698 - 960


Y2(L)/Y4(R)  1695 - 2690Top


Y1(L)/Y3(R)  1695 - 2690Bottom


Y1Y1


Y2


Y3


Y4 Y4


Y3


Y2 R1 R1


34 8 7


1256 10 9


124 | 4.9


224.5 | 8.8


325 | 12.8


5
4
 |
 2


.1


1
0
4
 |
 4


.1


1
9
5
 |
 7


.7
 *


Bottom view
* Dimensions refer to radome
All dimensions in mm | inches


1
6
9
 |
 6


.7
 *


377 | 14.8 *


Layout of interface:


Correlation Table


Frequency range Array Connector


 698– 960 MHz R1 1–2


1695–2690 MHz Y1 3–4


1695–2690 MHz Y2 5–6


1695–2690 MHz Y3 7–8


1695–2690 MHz Y4 9–10


R1


R1


R1


Y1


Y2


Y3


Y4


Left Right


Order Information 


Model     Description 
80010891 Pentaband antenna with mounting bracket


80010891K Pentaband antenna with mounting bracket 
and mechanical tilt bracket


Kathrein USA Greenway Plaza II, 2400 Lakeside Blvd., Suite 650, Richardson TX 75082
Phone: 214.238.8800    Fax: 214.238.8801    Email: info@kathrein.com
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94 Ft Monopole Tower Structural Analysis CCI BU No 821898
Project Number 37516-2615.003.7700, Application 357137, Revision 8 Page 2


tnxTower Report - version 7.0.5.1
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tnxTower Report - version 7.0.5.1


1) INTRODUCTION


This tower is a 94 ft Monopole tower designed by UNKNOWN in August of 2003. The tower was originally
designed for a wind speed of 90 mph per TIA/EIA-222-F.


2) ANALYSIS CRITERIA


The structural analysis was performed for this tower in accordance with the requirements of the 2005
Connecticut Building Code and the TIA/EIA-222-F Structural Standards for Steel Antenna Towers and Antenna
Supporting Structures using a fastest mile wind speed of 80 mph with no ice, 37.6 mph with 0.75 inch ice
thickness and 50 mph under service loads.


Table 1 - Proposed Antenna and Cable Information


Mounting
Level (ft)


Center
Line


Elevation
(ft)


Number
of


Antennas
Antenna


Manufacturer Antenna Model
Number
of Feed
Lines


Feed
Line


Size (in)
Note


88.0
89.0 3 kathrein 80010891


12 (I) 7/8 --
84.0 6 kaelus TMA2117F00V1-1


88.0 88.0 1 -- 40" Dia x 12' Concealment
77.0 77.0 1 -- 40" Dia x 10' Concealment -- -- --


Table 2 - Existing and Reserved Antenna and Cable Information


Mounting
Level (ft)


Center
Line


Elevation
(ft)


Number
of


Antennas
Antenna


Manufacturer Antenna Model
Number
of Feed
Lines


Feed
Line


Size (in)
Note


77.0


78.0
2 andrew SBNH-1D6565C


6 (I) 1-5/8 1
2 cci antennas DTMABP7819VG12A


77.0
1 andrew SBNH-1D6565C
1 cci antennas DTMABP7819VG12A
1 -- 36" Dia x 10' Concealment -- -- 2


Notes:
1) Existing Equipment
2) Equipment to be Removed


(I) Coax mounted internally and shielded from the wind. See coax layout in Appendix B.


Table 3 - Design Antenna and Cable Information


Mounting
Level (ft)


Center
Line


Elevation
(ft)


Number
of


Antennas
Antenna


Manufacturer Antenna Model
Number
of Feed
Lines


Feed
Line


Size (in)


-- -- -- -- -- -- --
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tnxTower Report - version 7.0.5.1


3) ANALYSIS PROCEDURE


Table 4 - Documents Provided


Document Remarks Reference Source


4-GEOTECHNICAL REPORTS Dr. Clarence Welti, 11/24/2008 5688074 CCISITES
4-TOWER FOUNDATION


DRAWINGS/DESIGN/SPECS
URS, 36928485.00000,


03/02/2009 5688077 CCISITES


4-TOWER MAPPING TEP, 61471_33415, 06/15/2015 5688078 CCISITES
4-TOWER MANUFACTURER


DRAWINGS PJF, 31903-0050, 08/18/2003 5688078 CCISITES


3.1) Analysis Method


tnxTower (version 7.0.5.1), a commercially available analysis software package, was used to create a
three-dimensional model of the tower and calculate member stresses for various loading cases.
Selected output from the analysis is included in Appendix A.


3.2) Assumptions


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


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


specified in Tables 1 and 2 and the referenced drawings.
4) For proposed modifications: monopole will be modified in conformance with the attached


proposed modification drawings.


This analysis may be affected if any assumptions are not valid or have been made in error. Paul J.
Ford and Company should be notified to determine the effect on the structural integrity of the tower.
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tnxTower Report - version 7.0.5.1


4) ANALYSIS RESULTS


Table 5 - Section Capacity (Summary)
Section


No. Elevation (ft) Component
Type Size Critical


Element P (K) SF*P_allow
(K)


%
Capacity Pass / Fail


L1 94 - 82 Pole P5.563x0.258 1 -0.64 120.37 39.8 Pass


L2 82 - 72 Pole Pipe 5.563" x 0.750" (5 XXS) 2 -2.30 317.45 59.5 Pass


L3 72 - 40 Pole P26x0.25 3 -5.58 549.02 32.6 Pass


L4 40 - 0 Pole P26x0.312 4 -9.41 704.83 59.4 Pass


Summary


Pole (L2) 59.5 Pass


Rating = 59.5 Pass


Table 6 - Tower Component Stresses vs. Capacity


Notes Component Elevation (ft) % Capacity Pass / Fail


1 Anchor Rods 0 40.1 Pass
1 Base Plate 0 38.4 Pass
1 Base Foundation Soil Interaction 0 12.8 Pass
1 Base Foundation Structural Steel 0 2.9 Pass
1 Flange Connection 40 67.5 Pass
1 Flange Connection 72 50.8 Pass
1 Flange Connection 82 16.9 Pass


Structure Rating (max from all components) = 67.5%


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


4.1) Recommendations


The monopole and its foundation will have sufficient capacity to carry the proposed loading configuration
once the proposed modifications are installed.


Install the proposed modifications per the attached drawings.
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tnxTower Report - version 7.0.5.1


APPENDIX A


TNXTOWER OUTPUT
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tnxTower Report - version 7.0.5.1


Tower Input Data


There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:


Tower is located in Hartford County, Connecticut.
Basic wind speed of 80.00 mph.
Nominal ice thickness of 1.0000 in.
Ice thickness is considered to increase with height.
Ice density of 56.00 pcf.
A wind speed of 37.60 mph is used in combination with ice.
Temperature drop of 50.00 °F.
Deflections calculated using a wind speed of 50.00 mph.
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.333.
Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not
considered.


Options
Consider Moments - Legs Distribute Leg Loads As Uniform Use ASCE 10 X-Brace Ly Rules
Consider Moments - Horizontals Assume Legs Pinned Calculate Redundant Bracing Forces


Exemption
Include Bolts In Member Capacity Autocalc Torque Arm Areas Use TIA-222-G Tension Splice


Exemption
Leg Bolts Are At Top Of Section Add IBC .6D+W Combination Poles


Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Always Use Sub-Critical Flow
SR Members Have Cut Ends Treat Feed Line Bundles As Cylinder Use Top Mounted Sockets
SR Members Are Concentric


Pole Section Geometry
Section Elevation


ft


Section
Length


ft


Pole
Size


Pole
Grade


Socket Length
ft


L1 94.0000-82.0000 12.0000 P5.563x0.258 A53-B-35
(35 ksi)


L2 82.0000-72.0000 10.0000 Pipe 5.563'' x
0.750'' (5 XXS)


A53-B-35
(35 ksi)


L3 72.0000-40.0000 32.0000 P26x0.25 A53-B-35
(35 ksi)


L4 40.0000-0.0000 40.0000 P26x0.312 A53-B-35
(35 ksi)


Feed Line/Linear Appurtenances - Entered As Area
Description Face


or
Leg


Allow
Shield


Component
Type


Placement


ft


Total
Number


CAAA


ft2/ft


Weight


plf
LDF5-50A(7/8'') C No Inside Pole 82.0000 - 0.0000 12 No Ice


1/2'' Ice
1'' Ice
2'' Ice


0.0000
0.0000
0.0000
0.0000


0.33
0.33
0.33
0.33
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Description Face
or


Leg


Allow
Shield


Component
Type


Placement


ft


Total
Number


CAAA


ft2/ft


Weight


plf
4'' Ice 0.0000 0.33


**
LDF7-50A(1-5/8'') C No Inside Pole 77.0000 - 0.0000 6 No Ice


1/2'' Ice
1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.82
0.82
0.82
0.82
0.82


Discrete Tower Loads
Description Face


or
Leg


Offset
Type


Offsets:
Horz


Lateral
Vert


ft
ft
ft


Azimuth
Adjustmen


t


°


Placement


ft


CAAA
Front


ft2


CAAA
Side


ft2


Weight


K


**
**


80010891 A From Leg 4.0000
0.00
1.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.08
0.14
0.21
0.37
0.77


80010891 B From Leg 4.0000
0.00
1.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.08
0.14
0.21
0.37
0.77


80010891 C From Leg 4.0000
0.00
1.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.08
0.14
0.21
0.37
0.77


(2) TMA2117F00V1-1 A From Leg 4.0000
0.00
-4.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.02
0.03
0.06
0.13


(2) TMA2117F00V1-1 B From Leg 4.0000
0.00
-4.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.02
0.03
0.06
0.13


(2) TMA2117F00V1-1 C From Leg 4.0000
0.00
-4.00


0.0000 88.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.02
0.03
0.06
0.13


**
SBNH-1D6565C A From Leg 0.0000


0.00
1.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.07
0.13
0.21
0.38
0.82


SBNH-1D6565C B From Leg 0.0000
0.00
1.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.07
0.13
0.21
0.38
0.82
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Description Face
or


Leg


Offset
Type


Offsets:
Horz


Lateral
Vert


ft
ft
ft


Azimuth
Adjustmen


t


°


Placement


ft


CAAA
Front


ft2


CAAA
Side


ft2


Weight


K


4'' Ice
SBNH-1D6565C C From Leg 0.0000


0.00
0.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.07
0.13
0.21
0.38
0.82


DTMABP7819VG12A A From Leg 0.0000
0.00
1.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.03
0.04
0.06
0.14


DTMABP7819VG12A B From Leg 0.0000
0.00
1.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.03
0.04
0.06
0.14


DTMABP7819VG12A C From Leg 0.0000
0.00
0.00


0.0000 77.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


0.0000
0.0000
0.0000
0.0000
0.0000


0.0000
0.0000
0.0000
0.0000
0.0000


0.02
0.03
0.04
0.06
0.14


**
Canister Load1 C None 0.0000 94.0000 No Ice


1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


11.8000
12.0950
12.3900
12.9800
14.1600


11.8000
12.0950
12.3900
12.9800
14.1600


0.13
0.27
0.43
0.74
1.42


Canister Load2 C None 0.0000 82.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


21.6333
22.1742
22.7150
23.7967
25.9600


21.6333
22.1742
22.7150
23.7967
25.9600


0.94
1.22
1.49
2.07
3.31


Canister Load3 C None 0.0000 72.0000 No Ice
1/2''
Ice


1'' Ice
2'' Ice
4'' Ice


9.8333
10.0792
10.3250
10.8167
11.8000


9.8333
10.0792
10.3250
10.8167
11.8000


0.82
0.94
1.07
1.33
1.89


**


Tower Pressures - No Ice
GH = 1.690


Section
Elevation


ft


z


ft


KZ qz


psf


AG


ft2


F
a
c
e


AF


ft2


AR


ft2


Aleg


ft2


Leg
%


CAAA
In


Face
ft2


CAAA
Out


Face
ft2


L1 94.0000-
82.0000


88.0000 1.323 21.68 5.563 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L2 82.0000-
72.0000


77.0000 1.274 20.87 4.636 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L3 72.0000-
40.0000


56.3286 1.165 19.02 69.333 A
B
C


0.000
0.000
0.000


69.333
69.333
69.333


69.333 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000
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Section
Elevation


ft


z


ft


KZ qz


psf


AG


ft2


F
a
c
e


AF


ft2


AR


ft2


Aleg


ft2


Leg
%


CAAA
In


Face
ft2


CAAA
Out


Face
ft2


L4 40.0000-
0.0000


20.0000 1 16.38 86.667 A
B
C


0.000
0.000
0.000


86.667
86.667
86.667


86.667 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000


Tower Pressure - With Ice
GH = 1.690


Section
Elevation


ft


z


ft


KZ qz


psf


tZ


in


AG


ft2


F
a
c
e


AF


ft2


AR


ft2


Aleg


ft2


Leg
%


CAAA
In


Face
ft2


CAAA
Out


Face
ft2


L1 94.0000-
82.0000


88.0000 1.323 4.79 1.1249 7.813 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L2 82.0000-
72.0000


77.0000 1.274 4.61 1.1070 6.481 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L3 72.0000-
40.0000


56.3286 1.165 4.20 1.0663 75.020 A
B
C


0.000
0.000
0.000


75.020
75.020
75.020


75.020 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000


L4 40.0000-
0.0000


20.0000 1 3.62 1.0000 93.333 A
B
C


0.000
0.000
0.000


93.333
93.333
93.333


93.333 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000


Tower Pressure - Service
GH = 1.690


Section
Elevation


ft


z


ft


KZ qz


psf


AG


ft2


F
a
c
e


AF


ft2


AR


ft2


Aleg


ft2


Leg
%


CAAA
In


Face
ft2


CAAA
Out


Face
ft2


L1 94.0000-
82.0000


88.0000 1.323 8.47 5.563 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L2 82.0000-
72.0000


77.0000 1.274 8.15 4.636 A
B
C


0.000
0.000
0.000


0.000
0.000
0.000


0.000 0.00
0.00
0.00


0.000
0.000
0.000


0.000
0.000
0.000


L3 72.0000-
40.0000


56.3286 1.165 7.43 69.333 A
B
C


0.000
0.000
0.000


69.333
69.333
69.333


69.333 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000


L4 40.0000-
0.0000


20.0000 1 6.40 86.667 A
B
C


0.000
0.000
0.000


86.667
86.667
86.667


86.667 100.00
100.00
100.00


0.000
0.000
0.000


0.000
0.000
0.000


Load Combinations
Comb.


No.
Description


1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 60 deg - No Ice
5 Dead+Wind 90 deg - No Ice
6 Dead+Wind 120 deg - No Ice
7 Dead+Wind 150 deg - No Ice
8 Dead+Wind 180 deg - No Ice
9 Dead+Wind 210 deg - No Ice
10 Dead+Wind 240 deg - No Ice
11 Dead+Wind 270 deg - No Ice
12 Dead+Wind 300 deg - No Ice
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Comb.
No.


Description


13 Dead+Wind 330 deg - No Ice
14 Dead+Ice+Temp
15 Dead+Wind 0 deg+Ice+Temp
16 Dead+Wind 30 deg+Ice+Temp
17 Dead+Wind 60 deg+Ice+Temp
18 Dead+Wind 90 deg+Ice+Temp
19 Dead+Wind 120 deg+Ice+Temp
20 Dead+Wind 150 deg+Ice+Temp
21 Dead+Wind 180 deg+Ice+Temp
22 Dead+Wind 210 deg+Ice+Temp
23 Dead+Wind 240 deg+Ice+Temp
24 Dead+Wind 270 deg+Ice+Temp
25 Dead+Wind 300 deg+Ice+Temp
26 Dead+Wind 330 deg+Ice+Temp
27 Dead+Wind 0 deg - Service
28 Dead+Wind 30 deg - Service
29 Dead+Wind 60 deg - Service
30 Dead+Wind 90 deg - Service
31 Dead+Wind 120 deg - Service
32 Dead+Wind 150 deg - Service
33 Dead+Wind 180 deg - Service
34 Dead+Wind 210 deg - Service
35 Dead+Wind 240 deg - Service
36 Dead+Wind 270 deg - Service
37 Dead+Wind 300 deg - Service
38 Dead+Wind 330 deg - Service


Maximum Member Forces
Sectio


n
No.


Elevation
ft


Component
Type


Condition Gov.
Load


Comb.


Force


K


Major Axis
Moment


kip-ft


Minor Axis
Moment


kip-ft
L1 94 - 82 Pole Max Tension 18 0.00 0.00 0.00


Max. Compression 14 -1.65 0.00 0.00
Max. Mx 5 -0.64 -5.48 0.00
Max. My 2 -0.64 0.00 5.48
Max. Vy 5 0.47 -3.62 0.00
Max. Vx 2 -0.47 0.00 3.62


Max. Torque 3 -0.00
L2 82 - 72 Pole Max Tension 1 0.00 0.00 0.00


Max. Compression 14 -4.54 0.00 0.00
Max. Mx 5 -2.30 -18.24 0.00
Max. My 2 -2.30 0.00 18.24
Max. Vy 5 1.28 -13.15 0.00
Max. Vx 2 -1.28 0.00 13.15


Max. Torque 3 -0.00
L3 72 - 40 Pole Max Tension 1 0.00 0.00 0.00


Max. Compression 14 -9.25 0.00 0.00
Max. Mx 5 -5.58 -92.07 0.00
Max. My 2 -5.58 0.00 92.07
Max. Vy 5 2.96 -92.07 0.00
Max. Vx 2 -2.96 0.00 92.07


Max. Torque 7 0.00
L4 40 - 0 Pole Max Tension 1 0.00 0.00 0.00


Max. Compression 14 -14.35 0.00 0.00
Max. Mx 5 -9.41 -237.73 0.00
Max. My 2 -9.41 0.00 237.73
Max. Vy 5 4.29 -237.73 0.00
Max. Vx 2 -4.29 0.00 237.73


Max. Torque 7 0.00


Maximum Tower Deflections - Service Wind
Section


No.
Elevation


ft


Horz.
Deflection


in


Gov.
Load


Comb.


Tilt


°


Twist


°
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Section
No.


Elevation


ft


Horz.
Deflection


in


Gov.
Load


Comb.


Tilt


°


Twist


°
L1 94 - 82 8.372 27 1.0843 0.0000
L2 82 - 72 5.846 27 0.8453 0.0000
L3 72 - 40 4.413 27 0.4529 0.0000
L4 40 - 0 1.656 27 0.3434 0.0000


Critical Deflections and Radius of Curvature - Service Wind
Elevation


ft


Appurtenance Gov.
Load


Comb.


Deflection


in


Tilt


°


Twist


°


Radius of
Curvature


ft
94.0000 Canister Load1 27 8.372 1.0843 0.0000 3359
88.0000 80010891 27 7.032 0.9954 0.0000 2799
82.0000 Canister Load2 27 5.846 0.8453 0.0000 1605
77.0000 SBNH-1D6565C 27 5.060 0.6495 0.0000 2153
72.0000 Canister Load3 27 4.413 0.4529 0.0000 3950


Maximum Tower Deflections - Design Wind
Section


No.
Elevation


ft


Horz.
Deflection


in


Gov.
Load


Comb.


Tilt


°


Twist


°
L1 94 - 82 21.425 5 2.7748 0.0000
L2 82 - 72 14.963 5 2.1634 0.0000
L3 72 - 40 11.295 2 1.1594 0.0000
L4 40 - 0 4.240 2 0.8792 0.0000


Critical Deflections and Radius of Curvature - Design Wind
Elevation


ft


Appurtenance Gov.
Load


Comb.


Deflection


in


Tilt


°


Twist


°


Radius of
Curvature


ft
94.0000 Canister Load1 5 21.425 2.7748 0.0000 1318
88.0000 80010891 5 17.996 2.5472 0.0000 1098
82.0000 Canister Load2 5 14.963 2.1634 0.0000 629
77.0000 SBNH-1D6565C 2 12.951 1.6624 0.0000 843
72.0000 Canister Load3 2 11.295 1.1594 0.0000 1546


Compression Checks


Pole Design Data
Section


No.
Elevation


ft


Size L


ft


Lu


ft


Kl/r Fa


ksi


A


in2


Actual
P
K


Allow.
Pa
K


Ratio
P
Pa


L1 94 - 82 (1) P5.563x0.258 12.0000 0.0000 0.0 21.000 4.2999 -0.64 90.30 0.007
L2 82 - 72 (2) Pipe 5.563'' x 0.750'' (5


XXS)
10.0000 0.0000 0.0 21.000 11.3404 -2.30 238.15 0.010


L3 72 - 40 (3) P26x0.25 32.0000 0.0000 0.0 20.365 20.2240 -5.58 411.87 0.014
L4 40 - 0 (4) P26x0.312 40.0000 0.0000 0.0 21.000 25.1788 -9.41 528.76 0.018


Pole Bending Design Data
Section


No.
Elevation


ft


Size Actual
Mx


kip-ft


Actual
fbx
ksi


Allow.
Fbx
ksi


Ratio
fbx


Fbx


Actual
My


kip-ft


Actual
fby
ksi


Allow.
Fby
ksi


Ratio
fby


Fby


L1 94 - 82 (1) P5.563x0.258 5.48 12.075 23.100 0.523 0.00 0.000 23.100 0.000
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Section
No.


Elevation


ft


Size Actual
Mx


kip-ft


Actual
fbx
ksi


Allow.
Fbx
ksi


Ratio
fbx


Fbx


Actual
My


kip-ft


Actual
fby
ksi


Allow.
Fby
ksi


Ratio
fby


Fby


L2 82 - 72 (2) Pipe 5.563'' x 0.750'' (5
XXS)


18.24 18.100 23.100 0.784 0.00 0.000 23.100 0.000


L3 72 - 40 (3) P26x0.25 92.08 8.568 20.365 0.421 0.00 0.000 20.365 0.000
L4 40 - 0 (4) P26x0.312 237.73 17.854 23.100 0.773 0.00 0.000 23.100 0.000


Pole Shear Design Data
Section


No.
Elevation


ft


Size Actual
V
K


Actual
fv


ksi


Allow.
Fv
ksi


Ratio
fv
Fv


Actual
T


kip-ft


Actual
fvt
ksi


Allow.
Fvt
ksi


Ratio
fvt


Fvt


L1 94 - 82 (1) P5.563x0.258 0.47 0.217 14.000 0.015 0.00 0.000 14.000 0.000
L2 82 - 72 (2) Pipe 5.563'' x 0.750'' (5


XXS)
1.27 0.223 14.000 0.016 0.00 0.000 14.000 0.000


L3 72 - 40 (3) P26x0.25 2.96 0.293 14.000 0.021 0.00 0.000 10.880 0.000
L4 40 - 0 (4) P26x0.312 4.29 0.341 14.000 0.024 0.00 0.000 14.000 0.000


Pole Interaction Design Data
Section


No.
Elevation


ft


Ratio
P
Pa


Ratio
fbx


Fbx


Ratio
fby


Fby


Ratio
fv
Fv


Ratio
fvt


Fvt


Comb.
Stress
Ratio


Allow.
Stress
Ratio


Criteria


L1 94 - 82 (1) 0.007 0.523 0.000 0.015 0.000 0.530 1.333 H1-3+VT


L2 82 - 72 (2) 0.010 0.784 0.000 0.016 0.000 0.793 1.333 H1-3+VT


L3 72 - 40 (3) 0.014 0.421 0.000 0.021 0.000 0.435 1.333 H1-3+VT


L4 40 - 0 (4) 0.018 0.773 0.000 0.024 0.000 0.791 1.333 H1-3+VT


Section Capacity Table
Section


No.
Elevation


ft
Component


Type
Size Critical


Element
P
K


SF*Pallow
K


%
Capacity


Pass
Fail


L1 94 - 82 Pole P5.563x0.258 1 -0.64 120.37 39.8 Pass
L2 82 - 72 Pole Pipe 5.563'' x 0.750'' (5 XXS) 2 -2.30 317.45 59.5 Pass
L3 72 - 40 Pole P26x0.25 3 -5.58 549.02 32.6 Pass
L4 40 - 0 Pole P26x0.312 4 -9.41 704.83 59.4 Pass


Summary
Pole (L2) 59.5 Pass


RATING = 59.5 Pass







August 04, 2016
94 Ft Monopole Tower Structural Analysis CCI BU No 821898
Project Number 37516-2615.003.7700, Application 357137, Revision 8 Page 14


tnxTower Report - version 7.0.5.1


APPENDIX B


BASE LEVEL DRAWING
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APPENDIX C


ADDITIONAL CALCULATIONS







Paul J. Ford and Company
250 East Broad St, Suite 600


Columbus, OH 43215
Phone: 614.221.6679


FAX:


Job: 82-Ft Concealment Pole / Southington Industrial
Project: 37516-2615 / BU# 821898
Client: Crown Castle Drawn by: TDehnke App'd:


Code: TIA/EIA-222-F Date: 08/04/16 Scale: NTS
Path:


G:\TOWER\375_Crown_Castle\2016\37516-2615_821898_Southington Industrial\37516-2615.003.7700_SDD_1281170\37516-2615.003.7700 - Concealment.eri
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Canister Load1 9480010891 8880010891 88(2) TMA2117F00V1-1 88(2) TMA2117F00V1-1 88(2) TMA2117F00V1-1 8880010891 88Canister Load2 82SBNH-1D6565C 77DTMABP7819VG12A 77DTMABP7819VG12A 77DTMABP7819VG12A 77SBNH-1D6565C 77SBNH-1D6565C 77Canister Load3 72DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION


Canister Load1 94
80010891 88
80010891 88
(2) TMA2117F00V1-1 88
(2) TMA2117F00V1-1 88
(2) TMA2117F00V1-1 88
80010891 88
Canister Load2 82


SBNH-1D6565C 77
DTMABP7819VG12A 77
DTMABP7819VG12A 77
DTMABP7819VG12A 77
SBNH-1D6565C 77
SBNH-1D6565C 77
Canister Load3 72


MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu


A53-B-35 35 ksi 60 ksi


TOWER DESIGN NOTES
1. Tower is located in Hartford County, Connecticut.
2. Tower designed for a 80.00 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3. Tower is also designed for a 37.60 mph basic wind with 1.00 in ice. Ice is considered to


increase in thickness with height.
4. Deflections are based upon a 50.00 mph wind.
5. TOWER RATING: 59.5%







X


BU#:
Site Name:


App #:


TIA/EIA 222-F
1 in
80 mph


Ice Wind Speed (V): 37.6 mph


94 ft
72 ft 22


22 ft


2


Canister Section
Number *:


Canister
Assembly
Length (ft):


Canister
Assembly


Diameter (in):


Number of Sides
Canister Section


Plate
Type:


Mating
Flange
Plate


Thickness
(in)**:


Mating
Flange
Plate


Diameter
(in):


Solidity
Ratio


Plate
Weight
(Kip):


Canister
Weight
(Kip)


1 12 40 Round 3 2.00 40 0.5 0.713 0.251
2 10 40 Round 3 2.00 40 0.5 0.713 0.209


No


No


37516-2615.001.7805.eri (last saved 07/25 2:46 pm)


Pole Height Above
Base (ft)


Section
Length (ft)


Lap Splice
Length (ft) Number of Sides


Top
Diameter


(in)


Bottom
Diameter


(in)


Wall
Thickness


(in)
Bend


Radius (in)
Pole


Material Delete
94 12 0 5.563 5.563 0.258 n/a A53-B-35 [x]
82 10 0 5.563 5.563 0.75 n/a A53-B-35 [x]
72 32 0 26 26 0.25 n/a A53-B-35 [x]
40 40 0 26 26 0.312 n/a A53-B-35 [x]


Truck Ball on Tower:


Geometry : Base Tower + Spine


Flag on Tower:


Total Tower Height:


Number of Canister Assembly
Sections:


* Sections are numbered from the top of the tower down ** Mating Flange Plate Thickness at the bottom of canister section


Tower Information


Base Tower Height:


Total Canister Length:


CCI Flagpole Tool


Code


Site Data


Code:


Windspeed (V):
Ice Thickness:


Page 1 of 2 CCIFlagpole Tool v1.1







Canister Loading
Apply CFAF at
Elevation(z)


(ft)


CFAF


No Ice (ft2)


CFAF


1/2" Ice (ft2)


CFAF


1" Ice (ft2)


CFAF


2" Ice (ft2)


CFAF


4" Ice (ft2)


Canister
Assembly
Weight No
Ice (Kip)


Canister
Assembly
Weight
1/2" Ice
(Kip)


Canister Load 1 94 11.800 12.095 12.390 12.980 14.160 0.126 0.274
Canister Load 2 82 21.633 22.174 22.715 23.797 25.960 0.943 1.215
Canister Load 3 72 9.833 10.079 10.325 10.817 11.800 0.817 0.941


Yes


Actual
Deflection
***(inches)


3.959
*** Relative deflection under service level wind speed


Deflection Check Required: Import Deflection Results


Allowable (3%) Horizontal Spine
Deflection (inches)


7.920


3% Spine Deflection Check
Sufficient/ Insufficient


Sufficient


Discrete Loads : CFAF for Canister Assembly


Page 2 of 2 CCIFlagpole Tool v1.1







TIA Rev F
Site Data Reactions


BU#: Moment: 238 ft-kips
Site Name: Axial: 9 kips


App #: Shear: 4 kips
Other


If No stiffeners, Criteria: AISC ASD <-Only Applcable to Unstiffened Cases


Qty: 8
Diam: 1.625 in


Rod Material: Other Anchor Rod Results Non-Rigid
Strength (Fu): 125 ksi Maximum Rod Tension: 45.7 Kips Service, ASD


Yield (Fy): 105 ksi Allowable Tension: 114.0 Kips Fty*ASIF
Bolt Circle: 30.5 in Anchor Rod Stress Ratio: 40.1% Pass


Diam: 35 in Base Plate Results Flexural Check Non-Rigid
Thick: 1.5 in Base Plate Stress: 19.2 ksi Service ASD


Grade: 50 ksi Allowable Plate Stress: 50.0 ksi 0.75*Fy*ASIF
Single-Rod B-eff: 10.21 in Base Plate Stress Ratio: 38.4% Pass Y.L. Length:


15.00
n/a


Config: 0 * Stiffener Results
Weld Type: Horizontal Weld : n/a


Groove Depth: in ** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a
Fillet V. Weld: in Plate Comp. (AISC Bracket): n/a


Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check: n/a
Notch: in
Grade: ksi


Weld str.: ksi


Diam: 26 in
Thick: 0.3125 in


Grade: 35 ksi
# of Sides: 0 "0" IF Round


Fu 58 ksi
Reinf. Fillet Weld 0 "0" if None


ASIF: 1.333


* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes


Pole Manufacturer:


Stiffened or Unstiffened, Ungrouted, Circular Base Plate - Any Rod Material


Stress Increase Factor


Pole Data


Anchor Rod Data


Plate Data


Stiffener Data (Welding at both sides)


CCIplate 1.5 - Circular Base F 1.2, Effective March 19, 2012 Analysis Date: 8/4/2016







Site Data Reactions
BU#: Moment: 92.08 ft-kips


Site Name: Axial: 5.58 kips
App #: Shear: 2.96 kips


Exterior Flange Run, T+Q: kips
Manufacturer: Other


Elevation: 40 feet


Qty: 8
Diam: 1 Bolt Fu: 120


Bolt Material: A325 Bolt Fy: 92 Interior Flange Bolt Results
N/A: 100 <-- Disregard Bolt Fty: Maximum Bolt Tension: 24.4 Kips, Ext. T=Interior T
N/A: 75 <-- Disregard 44.00 Allowable Tension: 46.1 Kips


Circle: 22 in Bolt Stress Ratio: 53.0% Pass


Plate Outer Diam: 25.375 in Interior Flange Plate Results Flexural Check
Plate Inner Diam: 18 in (Hole @ Ctr) Controlling Bolt Axial Force: 25.8 Kips, Ext. C= Interior C


Thick: 1 in Plate Stress: 33.7 ksi
Grade: 50 ksi Allowable Plate Stress: 50.0 ksi


Effective Width: 7.75 in Plate Stress Ratio: 67.5% Pass


n/a
Config: 0 * Stiffener Results


Weld Type: Horizontal Weld : n/a
Groove Depth: in ** Vertical Weld: n/a
Groove Angle: degrees Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a
Fillet H. Weld: <-- Disregard Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a
Fillet V. Weld: in Plate Comp. (AISC Bracket): n/a


Width: in
Height: in Pole Results
Thick: in Pole Punching Shear Check: n/a
Notch: in
Grade: ksi


Weld str.: ksi


Pole OuterDiam: 26 in
Thick: 0.3125 in


Pole Inner Diam: 25.375 in
Grade: 35 ksi


# of Sides: 0 "0" IF Round
Fu 58 ksi


ASIF: 1.333


* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes


Stiffened or Unstiffened, Interior Flange Plate - Any Bolt Material TIA Rev F


Stress Increase Factor


Pole Data


Bolt Data


Plate Data


Stiffener Data (Welding at Both Sides)


CCIplate 1.5 - Int Flange F 1.2, Effective March 19, 2012 Analysis Date: 8/4/2016







Job Number: Page:
Engineer: Date:


Site Name: Version:
Site Number: Effective:


(c) Copyright 2015 by Paul J. Ford and Company, all rights reserved.


CODE:
ASIF:


BOLT INFORMATION FLANGE REACTIONS
Qty: 6.00 ea. Moment (Mu): 18.24 kip*ft
Diameter: 1.00 in. Axial (Pu): 2.30 kips
Specification: A325 Shear (Vu): 1.27 kips
Bolt Fy 90 ksi Elevation: 72.00 ft
Bolt Fu 120 ksi Max Ratio: 105%
Bolt Circle: 20.0 in.


CONCEALMENT FLANGE INFORMATION
Spoke Thickness (t): 2.50 in.
Spoke Width (w): 3.00 in.
Steel Grade (Fy): 36 ksi


CONCEALMENT SPINE INFORMATION
Diameter: 5.56 in.
Thickness: 0.26 in.
Steel Grade (Fy): 35 ksi


STIFFENER INFORMATION
Configuration: 0 No Stiffeners
Weld Size: 0.375 in.
Width: 5.00 in.
Height: 5.00 in.
Thickness: 0.50 in. Flange Bolts: 15.8% Passing
Notch: 0.50 in.
Steel Grade: 36 ksi Stiffeners - Shear: 45.5% Passing
Weld Strength: 70 ksi Stiffeners - Tension: 30.4% Passing


Stiffeners - Compression: 30.7% Passing
BASE POLE INFORMATION Stiffeners - Weld to Spoke Plate: 17.0% Passing
Pole Diameter: 26.00 in. Stiffeners - Vertical Weld to Spine: 67.4% Passing
Pole Thickness: 0.250 in. Pole Punching Shear: 50.5% Passing


BASE POLE FLANGE INFORMATION Concealment Flange Plate: 50.8% Passing
Connected to: Monopole
Weld Type: Groove Base Pole Flange Plate: 18.8% Passing
Weld Size: 0.25 in. Base Pole Flange Weld: 16.4% Passing
Weld Strength: 70 ksi
Weld Length*: 13.35 in. in. (Override)
Spoke Thickness (t): 2.5 in. 2.50 in. (Override)
Spoke Width (w): 3 in. in. (Override)
Steel Grade (Fy): 36 ksi 36.00 ksi (Override)
*Assumes a tributary length of the pole diameter based on the number of bolts.


FLANGE CONNECTION RESULTS


72 FT CONCEALMENT FLANGE CONNECTION CALCULATIONS
1.33


TIA-222-F


8/4/2016
v1.1.


6/3/2015


1 of 1







Site Data
BU#: Moment: 5.48 ft-kips


Site Name: Axial: 0.64 kips
App #: Shear: 0.47 kips


Elevation: 80 feet
Pole Manufacturer: Other


If No stiffeners, Criteria: AISC ASD <-Only Applcable to Unstiffened Cases
Flange Bolt Results Rigid


Qty: 6 Bolt Tension Capacity, B: 25.91 kips Service, ASD
Diameter (in.): 0.75 Bolt Fu: 120 Max Bolt directly applied T: 4.39 Kips Fty*ASIF
Bolt Material: A325 Bolt Fy: 92 Min. PL "tc" for B cap. w/o Pry: 1.597 in


N/A: 75 <-- Disregard Bolt Fty: Min PL "treq" for actual T w/ Pry: 0.501 in
N/A: 55 <-- Disregard 44.00 Min PL "t1" for actual T w/o Pry: 0.657 in


Prying Force, Q: 0.00 kips
Total Bolt Tension=T+Q: 4.39 kips


Diam: 13.75 in Non-Prying Bolt Stress Ratio, T/B: 16.9% Pass
Thick, t: 2 in


Grade (Fy): 36 ksi Exterior Flange Plate Results Flexural Check Rigid
Strength, Fu: 58 ksi Compression Side Plate Stress: 2.2 ksi Service ASD


Single-Rod B-eff: 2.91 in Allowable Plate Stress: 36.0 ksi 0.75*Fy*ASIF
Compression Plate Stress Ratio: 6.0% Pass Comp. Y.L. Length:


No Prying 8.01
Config: 0 * Tension Side Stress Ratio, (treq/t)^2: 6.3% Pass


Weld Type:
Groove Depth: in ** n/a
Groove Angle: degrees Stiffener Results
Fillet H. Weld: <-- Disregard Horizontal Weld : n/a
Fillet V. Weld: in Vertical Weld: n/a


Width: in Plate Flex+Shear, fb/Fb+(fv/Fv)^2: n/a
Height: in Plate Tension+Shear, ft/Ft+(fv/Fv)^2: n/a
Thick: in Plate Comp. (AISC Bracket): n/a
Notch: in Pole Results
Grade: ksi Pole Punching Shear Check: n/a


Weld str.: ksi


Diam: 5.5625 in
Thick: 0.258 in


Grade: 35 ksi
# of Sides: 0 "0" IF Round


Fu 58 ksi
Reinf. Fillet Weld 0 "0" if None


ASIF: 1.333


* 0 = none, 1 = every bolt, 2 = every 2 bolts, 3 = 2 per bolt
** Note: for complete joint penetration groove welds the groove depth must be exactly 1/2 the stiffener thickness for calculation purposes


Stiffened or Unstiffened, Exterior Flange Plate - Any Bolt Material TIA Rev F


Stress Increase Factor


Pole Data


Bolt Data


Plate Data


Stiffener Data (Welding at Both Sides)


Reactions


CCIplate 1.5 - Ext Flange F 1.3, Effective March 19,2012 Analysis Date: 8/4/2016
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MODIFICATION OF AN EXISTING 72'
MONOPOLE


BU #821898; SOUTHINGTON INDUSTRIAL
SOUTHINGTON, CONNECTICUTCROWN CASTLE 3 CORPORATE PARK DRIVE, SUITE 101, CLIFTON PARK, NY  12065


PH:  (585) 370-4766


250 E Broad St, Ste 600· Columbus, OH 43215
Phone 614.221.6679www.pauljford.com
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1 General Site Summary


1.1 Report Summary


AT&T Mobility, LLC Summary
Access to Antennas Locked? No
RF Sign(s) @ access point(s) None
RF Sign(s) @ antennas None
Barrier(s) @ sectors None
Max cumulative simulated RFE
level on the Ground Level


<1% General Public Limit


FCC & AT&T Compliant? Will Be Compliant


The following documents were provided by the client and were utilized to create this
report:


CD’s: 10092205_AE201_160824_CTL05251_REV3


RF Configuration Datasheet: ERP data to SiteSafe 2-16-16
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2 Scale Maps of Site
The following diagrams are included:


 Site Scale Map
 RF Exposure Diagram
 Elevation View
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3 Antenna Inventory
The following antenna inventory on this and the following page, were obtained by the customer and were utilized to create
the site model diagrams:


Ant ID Operator Antenna Make & Model Type
TX Freq
(MHz)


Az
(Deg)


Hor BW
(Deg)


Ant Len
(ft)


Ant Gain
(dBd)


2G GSM
Radio(s)


3G UMTS
Radio(s)


4G
Radio(s)


Total ERP
(Watts) X Y


Z
(AGL)


1 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 850 40 63 6 13.86 0 2 0 1129.9 18.5' 35.4' 74.5'
1 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 1900 40 67 6 15.26 0 2 0 1415.9 18.5' 35.4' 74.5'
1 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 737 40 65 6 13.36 0 0 1 1119.4 18.5' 35.4' 74.5'
2 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 1900 40 60.3 6.5 13.7 0 0 1 2182.7 18.5' 35.4' 85.7'
2 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 2300 40 58 6.5 13.93 0 0 1 1285.3 18.5' 35.4' 85.7'
3 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 850 160 63 6 13.86 0 2 0 1129.9 18.7' 35.1' 74.5'
3 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 1900 160 67 6 15.26 0 2 0 1415.9 18.7' 35.1' 74.5'
3 AT&T MOBILITY LLC KMW AM-X-CD-16-65-00T Panel 737 160 65 6 13.36 0 0 1 1119.4 18.7' 35.1' 74.5'
4 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 1900 160 60.3 6.5 13.7 0 0 1 2182.7 18.7' 35.1' 85.7'
4 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 2300 160 58 6.5 13.93 0 0 1 1285.3 18.7' 35.1' 85.7'
5 AT&T MOBILITY LLC Andrew SBNH-1D6565C Panel 850 280 67 8 13.868 0 2 0 1156.2 18.3' 35.1' 73.5'
5 AT&T MOBILITY LLC Andrew SBNH-1D6565C Panel 1900 280 57 8 15.504 0 2 0 1663.5 18.3' 35.1' 73.5'
5 AT&T MOBILITY LLC Andrew SBNH-1D6565C Panel 737 280 71 8 13.733 0 0 1 1119.4 18.3' 35.1' 73.5'
6 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 1900 280 60.3 6.5 13.7 0 0 1 2182.7 18.3' 35.1' 85.7'
6 AT&T MOBILITY LLC (PROPOSED) Kathrein-Scala 800 10891 Panel 2300 280 58 6.5 13.93 0 0 1 1285.3 18.3' 35.1' 85.7'


NOTE: X, Y and Z indicate relative position of the bottom of the antenna to the origin location on the site, displayed in the model results diagram.
Specifically, the Z reference indicates the bottom of the antenna height above the main site level unless otherwise indicated. The distance to the bottom of
the antenna is calculated by subtracting half of the length of the antenna from the antenna centerline. Effective Radiated Power (ERP) is provided by the
operator or based on Sitesafe experience. The values used in the modeling may be greater than are currently deployed. For other operators at this site the
use of “Generic” as an antenna model or “Unknown” for a wireless operator means the information with regard to operator, their FCC license and/or
antenna information was not available nor could it be secured while on site. Other operator’s equipment, antenna models and powers used for modeling are
based on obtained information or Sitesafe experience.
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4 Emission Predictions
In the RF Exposure Simulations below all heights are reflected with respect to main site level. In
most rooftop cases this is the height of the main rooftop and in other cases this can be ground
level. Each different height area, rooftop, or platform level is labeled with its height relative to
the main site level. Emissions are calculated appropriately based on the relative height and
location of that area to all antennas.


The Antenna Inventory heights are referenced to the same level.
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5 Site Compliance
5.1 Site Compliance Statement


Upon evaluation of the cumulative RF emission levels from all operators at this site, RF
hazard signage and antenna locations, Sitesafe has determined that:


AT&T Mobility, LLC will be compliant when the remediation recommended in Section
5.2 or other appropriate remediation is implemented.


The compliance determination is based on General Public RFE levels derived from
theoretical modeling, RF signage placement, proposed antenna inventory and the
level of restricted access to the antennas at the site. Any deviation from the AT&T
Mobility, LLC’s proposed deployment plan could result in the site being rendered non-
compliant.


Modeling is used for determining compliance and the percentage of MPE contribution.


5.2 Actions for Site Compliance
Based on FCC regulations, common industry practice, and our understanding of AT&T
Mobility, LLC RF Safety Policy requirements, this section provides a statement of
recommendations for site compliance. Recommendations have been proposed based
on our understanding of existing access restrictions, signage, and an analysis of
predicted RFE levels.


AT&T Mobility, LLC will be made compliant if the following changes are implemented:


Site Access Location
Information Sign 1 required at the Gate.
Yellow caution 2 sign required at the Unipole Base.
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6 Engineer Certification


The professional engineer whose seal appears on the cover of this document hereby


certifies and affirms that:


I am registered as a Professional Engineer in the jurisdiction indicated in the professional


engineering stamp on the cover of this document; and


That I am an employee of Sitesafe, Inc., in Arlington, Virginia, at which place the staff and I


provide RF compliance services to clients in the wireless communications industry; and


That I am thoroughly familiar with the Rules and Regulations of the Federal


Communications Commission (FCC) as well as the regulations of the Occupational Safety and


Health Administration (OSHA), both in general and specifically as they apply to the FCC


Guidelines for Human Exposure to Radio-frequency Radiation; and


That I have thoroughly reviewed this Site Compliance Report and believe it to be true


and accurate to the best of my knowledge as assembled by and attested to by Sam Cosgrove.


August 26, 2016
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Appendix A – Statement of Limiting Conditions


Sitesafe has provided computer generated model(s) in this Site Compliance Report to
show approximate dimensions of the site, and the model is included to assist the reader
of the compliance report to visualize the site area, and to provide supporting
documentation for Sitesafe’s recommendations.


Sitesafe may note in the Site Compliance Report any adverse physical conditions, such
as needed repairs, that Sitesafe became aware of during the normal research involved
in creating this report. Sitesafe will not be responsible for any such conditions that do
exist or for any engineering or testing that might be required to discover whether such
conditions exist.  Because Sitesafe is not an expert in the field of mechanical
engineering or building maintenance, the Site Compliance Report must not be
considered a structural or physical engineering report.


Sitesafe obtained information used in this Site Compliance Report from sources that
Sitesafe considers reliable and believes them to be true and correct. Sitesafe does not
assume any responsibility for the accuracy of such items that were furnished by other
parties.  When conflicts in information occur between data collected by Sitesafe
provided by a second party and data collected by Sitesafe, the data will be used.
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Appendix B – Regulatory Background Information
FCC Rules and Regulations


In 1996, the Federal Communication Commission (FCC) adopted regulations for the
evaluating of the effects of RF emissions in 47 CFR § 1.1307 and 1.1310. The 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.


FCC regulations define two separate tiers of exposure limits: Occupational or
“Controlled environment” and General Public or “Uncontrolled environment”. The
General Public limits are generally five times more conservative or restrictive than the
Occupational limit. These limits apply to accessible areas where workers or the
general public may be exposed to Radio Frequency (RF) electromagnetic fields.


Occupational or Controlled limits apply in situations in which persons are exposed as a
consequence of their employment and where those persons exposed have been
made fully aware of the potential for exposure and can exercise control over their
exposure.


An area is considered a Controlled environment when access is limited to these aware
personnel. Typical criteria are restricted access (i.e. locked or alarmed doors, barriers,
etc.) to the areas where antennas are located coupled with proper RF warning
signage. A site with Controlled environments is evaluated with Occupational limits.


All other areas are considered Uncontrolled environments. If a site has no access
controls or no RF warning signage it is evaluated with General Public limits.


The theoretical modeling of the RF electromagnetic fields has been performed in
accordance with OET Bulletin 65.  The Maximum Permissible Exposure (MPE) limits utilized
in this analysis are outlined in the following diagram:


FCC Limits for Maximum Permissible Exposure (MPE)
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Limits for Occupational/Controlled Exposure (MPE)
Frequency
Range
(MHz)


Electric
Field
Strength (E)
(V/m)


Magnetic
Field
Strength
(H) (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


Limits for General Population/Uncontrolled Exposure (MPE)
Frequency
Range
(MHz)


Electric
Field
Strength (E)
(V/m)


Magnetic
Field
Strength
(H) (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


OSHA Statement
The General Duty clause of the OSHA Act (Section 5) outlines the occupational safety
and health responsibilities of the employer and employee.  The General Duty clause in
Section 5 states:


(a) Each employer –
(1) shall furnish to each of his employees employment and a place of


employment which are free from recognized hazards that are
causing or are likely to cause death or serious physical harm to his
employees;


(2) shall comply with occupational safety and health standards
promulgated under this Act.


(b) Each employee shall comply with occupational safety and health standards and
all rules, regulations, and orders issued pursuant to this Act which are applicable to
his own actions and conduct.


OSHA has defined Radiofrequency and Microwave Radiation safety standards for
workers who may enter hazardous RF areas. Regulation Standards 29 CFR § 1910.147
identify a generic Lock Out Tag Out procedure aimed to control the unexpected
energization or start up of machines when maintenance or service is being performed.
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Appendix C – Safety Plan and Procedures
The following items are general safety recommendations that should be administered
on a site by site basis as needed by the carrier.


General Maintenance Work: Any maintenance personnel required to work
immediately in front of antennas and / or in areas indicated as above 100% of the
Occupational MPE limits should coordinate with the wireless operators to disable
transmitters during their work activities.


Training and Qualification Verification: All personnel accessing areas indicated as
exceeding the General Population MPE limits should have a basic understanding of
EME awareness and RF Safety procedures when working around transmitting antennas.
Awareness training increases a workers understanding to potential RF exposure
scenarios.  Awareness can be achieved in a number of ways (e.g. videos, formal
classroom lecture or internet based courses).


Physical Access Control: Access restrictions to transmitting antennas locations is the
primary element in a site safety plan.  Examples of access restrictions are as follows:


 Locked door or gate
 Alarmed door
 Locked ladder access
 Restrictive Barrier at antenna (e.g. Chain link with posted RF Sign)


RF Signage: Everyone should obey all posted signs at all times.  RF signs play an
important role in properly warning a worker prior to entering into a potential RF Exposure
area.


Assume all antennas are active: Due to the nature of telecommunications
transmissions, an antenna transmits intermittently.  Always assume an antenna is
transmitting.  Never stop in front of an antenna.  If you have to pass by an antenna,
move through as quickly and safely as possible thereby reducing any exposure to a
minimum.


Maintain a 3 foot clearance from all antennas: There is a direct correlation between
the strength of an EME field and the distance from the transmitting antenna.  The further
away from an antenna, the lower the corresponding EME field is.


Site RF Emissions Diagram: Section 4 of this report contains an RF Diagram that outlines
various theoretical Maximum Permissible Exposure (MPE) areas at the site.  The
modeling is a worst case scenario assuming a duty cycle of 100% for each transmitting
antenna at full power. This analysis is based on one of two access control criteria:
General Public criteria means the access to the site is uncontrolled and anyone can
gain access.  Occupational criteria means the access is restricted and only properly
trained individuals can gain access to the antenna locations.
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Appendix D – RF Emissions
The RF Emissions Simulation(s) in this report display theoretical spatially averaged
percentage of the Maximum Permissible Exposure for all systems at the site unless
otherwise noted.  These diagrams use modeling as prescribed in OET Bulletin 65 and
assumptions detailed in Appendix E.


The key at the bottom of each RF Emissions Simulation indicates percentages displayed
referenced to FCC General Public Maximum Permissible Exposure (MPE) limits.  Color
coding on the diagram is as follows:


 Areas indicated as Gray are predicted to be below 5% of the MPE limits. Gray
represents areas more than 20 times below the most conservative exposure limit.


 Green represents areas are predicted to be between 5% and 100% of the MPE
limits. Green areas are accessible to anyone.


 Blue represents areas predicted to exceed the General Public MPE limits but are
less than Occupational limits. Blue areas should be accessible only to RF trained
workers.


 Yellow represents areas predicted to exceed Occupational MPE limits. Yellow
areas should be accessible only to RF trained workers able to assess current
exposure levels.


 Red represents areas predicted to have exposure more than 10 times the
Occupational MPE limits. Red indicates that the RF levels must be reduced prior to
access. An RF Safety Plan is required which outlines how to reduce the RF energy in
these areas prior to access.
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Appendix E – Assumptions and Definitions
General Model Assumptions


In this site compliance report, it is assumed that all antennas are operating at full power
at all times.  Software modeling was performed for all transmitting antennas located on
the site.  Sitesafe has further assumed a 100% duty cycle and maximum radiated
power.


The modeling is based on recommendations from the FCC’s OET-65 bulletin with the
following variances per AT&T guidance. Reflection has not been considered in the
modeling, i.e. the reflection factor is 1.0. The near / far field boundary has been set to
1.5 times the aperture height of the antenna and modeling beyond that point is the
lesser of the near field cylindrical model and the far field model taking into account the
gain of the antenna.


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.
Sitesafe believes these areas to be safe for entry by occupationally trained personnel
utilizing appropriate personal protective equipment (in most cases, a personal monitor).


Use of Generic Antennas
For the purposes of this report, the use of “Generic” as an antenna model, or
“Unknown” for an operator means the information about a carrier, their FCC license
and/or antenna information was not provided and could not be obtained while on site.
In the event of unknown information, Sitesafe will use our industry specific knowledge of
equipment, antenna models, and transmit power to model the site.  If more specific
information can be obtained for the unknown measurement criteria, Sitesafe
recommends remodeling of the site utilizing the more complete and accurate data.
Information about similar facilities is used when the service is identified and associated
with a particular antenna. If no information is available regarding the transmitting
service associated with an unidentified antenna, using the antenna manufacturer’s
published data regarding the antenna’s physical characteristics makes more
conservative assumptions.


Where the frequency is unknown, Sitesafe uses the closest frequency in the antenna’s
range that corresponds to the highest Maximum Permissible Exposure (MPE), resulting in
a conservative analysis.
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Definitions


5% Rule – The rules adopted by the FCC specify that, in general, at multiple transmitter
sites actions necessary to bring the area into compliance with the guidelines are the
shared responsibility of all licensees whose transmitters produce field strengths or power
density levels at the area in question in excess of 5% of the exposure limits.  In other
words, any wireless operator that contributes 5% or greater of the MPE limit in an area
that is identified to be greater than 100% of the MPE limit is responsible taking corrective
actions to bring the site into compliance.


Compliance – The determination of whether a site is safe or not with regards to Human
Exposure to Radio Frequency Radiation from transmitting antennas.


Decibel (dB) – A unit for measuring power or strength of a signal.


Duty Cycle – The percent of pulse duration to the pulse period of a periodic pulse train.
Also, may be a measure of the temporal transmission characteristic of an intermittently
transmitting RF source such as a paging antenna by dividing average transmission
duration by the average period for transmission. A duty cycle of 100% corresponds to
continuous operation.


Effective (or Equivalent) Isotropic Radiated Power (EIRP) – The product of the power
supplied to the antenna and the antenna gain in a given direction relative to an
isotropic antenna.


Effective Radiated Power (ERP) – In a given direction, the relative gain of a transmitting
antenna with respect to the maximum directivity of a half wave dipole multiplied by
the net power accepted by the antenna from the connecting transmitter.


Gain (of an antenna) – The ratio of the maximum intensity in a given direction to the
maximum radiation in the same direction from an isotropic radiator.  Gain is a measure
of the relative efficiency of a directional antennas as compared to an omni directional
antenna.


General Population/Uncontrolled Environment – Defined by the FCC, as an area where
exposure to RF energy may occur to persons who are unaware of the potential for
exposure and who have no control of their exposure. General Population is also
referenced as General Public.


Generic Antenna – For the purposes of this report, the use of “Generic” as an antenna
model means the antenna information was not provided and could not be obtained
while on site.  In the event of unknown information, Sitesafe will use our industry specific
knowledge of antenna models to select a worst case scenario antenna to model the
site.


Isotropic Antenna – An antenna that is completely non-directional.  In other words, an
antenna that radiates energy equally in all directions.


Maximum Measurement – This measurement represents the single largest measurement
recorded when performing a spatial average measurement.


Maximum Permissible Exposure (MPE) – The maximum levels of RF exposure a person
may be exposed to without harmful effect and with acceptable safety factor.


Occupational/Controlled Environment – Defined by the FCC, as an area where Radio
Frequency Radiation (RFR) exposure may occur to persons who are aware of the
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potential for exposure as a condition of employment or specific activity and can
exercise control over their exposure.


OET Bulletin 65 – Technical guideline developed by the FCC’s Office of Engineering and
Technology to determine the impact of Radio Frequency radiation on Humans.  The
guideline was published in August 1997.


OSHA (Occupational Safety and Health Administration) – Under the Occupational
Safety and Health Act of 1970, employers are responsible for providing a safe and
healthy workplace for their employees. OSHA's role is to promote the safety and health
of America's working men and women by setting and enforcing standards; providing
training, outreach and education; establishing partnerships; and encouraging
continual process improvement in workplace safety and health. For more information,
visit www.osha.gov.


Radio Frequency (RF) – The frequencies of electromagnetic waves which are used for
radio communications. Approximately 3 kHz to 300 GHz.


Radio Frequency Exposure (RFE) – The amount of RF power density that a person is or
might be exposed to.


Spatial Average Measurement – A technique used to average a minimum of ten (10)
measurements taken in a ten (10) second interval from zero (0) to six (6) feet.  This
measurement is intended to model the average power density an average sized
human will be exposed to at a location.


Transmitter Power Output (TPO) – The radio frequency output power of a transmitter’s
final radio frequency stage as measured at the output terminal while connected to a
load.







200 N. Glebe Road  Suite 1000  Arlington, VA 22203-3728  info@sitesafe.com  703.276.1100
AT&T Proprietary (Internal use only). Not for use or disclosure outside the AT&T companies, except under written agreement. ©2016 AT&T Intellectual property. All rights reserved


Page 19


Appendix F – References
The following references can be followed for further information about RF Health and
Safety.


Sitesafe, Inc.
http://www.sitesafe.com
FCC Radio Frequency Safety
http://www.fcc.gov/encyclopedia/radio-frequency-safety
National Council on Radiation Protection and Measurements (NCRP)
http://www.ncrponline.org
Institute of Electrical and Electronics Engineers, Inc., (IEEE)
http://www.ieee.org
American National Standards Institute (ANSI)
http://www.ansi.org
Environmental Protection Agency (EPA)
http://www.epa.gov/radtown/wireless-tech.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
World Health Organization (WHO)
http://www.who.int/peh-emf/en/
National Cancer Institute
http://www.cancer.gov/cancertopics/factsheet/Risk/cellphones
American Cancer Society (ACS)
http://www.cancer.org/docroot/PED/content/PED_1_3X_Cellular_Phone_Towers.asp?sit
earea=PED
European Commission Scientific Committee on Emerging and Newly Identified Health
Risks
http://ec.europa.eu/health/ph_risk/committees/04_scenihr/docs/scenihr_o_022.pdf
Fairfax County, Virginia Public School Survey
http://www.fcps.edu/fts/safety-security/RFEESurvey/
UK Health Protection Agency Advisory Group on Non-ionising Radiation
http://www.hpa.org.uk/webw/HPAweb&HPAwebStandard/HPAweb_C/1317133826368
Norwegian Institute of Public Health
http://www.fhi.no/dokumenter/545eea7147.pdf
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