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April 8, 2022 
 
Melanie A. Bachman 
Executive Director 
Connecticut Siting Council 
10 Franklin Square 
New Britain, CT  06051 
 
 
Re:  Request of DISH Wireless LLC for an Order to Approve the Shared Use of an Existing Tower  
        515 Morehouse Road, Easton, CT 06612 
        Latitude: 41’14’8.153” / Longitude: -73’17’7.301”  
 
 
Dear Ms. Bachman:  
 
 Pursuant to Connecticut General Statutes (“C.G.S.”) §16-50aa, as amended, DISH Wireless LLC (“DISH”) hereby 
requests an order from the Connecticut Siting Council (“Council”) to approve the shared use by DISH of an existing 
telecommunication tower at 515 Morehouse Road in Easton (the “Property”). The existing 150-foot monopole tower is 
owned by American Tower Corporation (“ATC”). The underlying property is owned by The Town of Easton. DISH requests 
that the Council find that the proposed shared use of the ATC tower satisfies the criteria of C.G.S. §16-50aa and issue an 
order approving the proposed shared use. A copy of this filing is being sent to David Bindelglass, First Selectman for the 
Town of Easton, Peter Howard, Town of Easton Building Inspector and The Town of Easton. as the property owner.  
 
 
Background  
 
 This facility was originally approved by the Council under Docket NO. 473 on September 14, 2017. A copy of this 
decision is included in this filing.  The existing ATC facility consists of a 150-foot monopole tower located within an 
existing leased area. Verizon Wireless currently maintains antennas at the 145-foot level.  AT&T Mobility currently 
maintains antennas at the 135-foot level T-Mobile currently maintains antennas at the 123-foot level.  Equipment 
associated with these antennas are located at various positions within the tower and compound.   
 
 DISH is licensed by the Federal Communications Commission (“FCC”) to provide wireless services throughout 
the State of Connecticut. DISH and ATC have agreed to the proposed shared use of the 515 Morehouse Road tower 
pursuant to mutually acceptable terms and conditions. Likewise, DISH and ATC have agreed to the proposed installation 
of equipment cabinets on the ground within the existing compound. ATC has authorized DISH to apply for all necessary 
permits and approvals that may be required to share the existing tower. 
(See attached Letter of Authorization) 
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 DISH proposes to install three (3) antennas, (1) Tower platform mount, (6) Remote radio units at the 113-foot 
level along with, (1) over voltage protection device (OVP) and (1) Hybrid cable. DISH will install an equipment cabinet on 
a 5'x7' equipment platform. DISH’s Construction Drawings provide project specifications for all proposed site improvement 
locations.   
The construction drawings also include specifications for DISH’s proposed antenna and groundwork.  
 
 
 C.G.S. § 16-50aa(c)(1) provides that, upon written request for approval of a proposed shared use, “if the Council 
finds that the proposed shared use of the facility is technically, legally, environmentally and economically feasible and 
meets public safety concerns, the council shall issue an order approving such a shared use.” DISH respectfully submits 
that the shared use of the tower satisfies these criteria. 

 
 
A.  Technical Feasibility. The existing ATC tower is structurally capable of supporting DISH’s proposed 
improvements. The proposed shared use of this tower is, therefore, technically feasible. A Feasibility Structural Analysis 
Report (“Structural Report”) prepared for this project confirms that this tower can support DISH’s proposed loading. A 
copy of the Structural Report has been included in this application.  

 
 
B.  Legal Feasibility. Under C.G.S. § 16-50aa, the Council has been authorized to issue order approving the shared 
use of an existing tower such as the ATC tower. This authority complements the Council’s prior-existing authority under 
C.G.S. § 16-50p to issue orders approving the construction of new towers that are subject to the Council’s jurisdiction. In 
addition, § 16-50x(a) directs the Council to “give such consideration to the other state laws and municipal regulations as it 
shall deem appropriate” in ruling on requests for the shared use of existing tower facilities. Under the statutory authority 
vested in the Council, an order by the Council approving the requested shared use would permit the Applicant to obtain a 
building permit for the proposed installations.  

 
 
C.  Environmental Feasibility. The proposed shared use of the ATC tower would have a minimal environmental 
effect for the following reasons:  
 
 1.  The proposed installation will have no visual impact on the area of the tower. DISH’s equipment cabinet 
 would be installed within the existing facility compound. DISH’s shared use of this tower therefore will not cause 
 any significant change or alteration in the physical or environmental characteristics of the existing site.  
 
 2.  Operation of DISH’s antennas at this site would not exceed the RF emissions standard adopted by the 
 Federal Communications Commission (“FCC”). Included in the EME report of this filing are the approximation 
 tables that demonstrate that DISH’s proposed facility will operate well within the FCC RF emissions safety 
 standards.  
 
 3.  Under ordinary operating conditions, the proposed installation would not require the use of any water or 
 sanitary facilities and would not generate air emissions or discharges to water bodies or sanitary facilities. After 
 construction is complete the proposed installations would not generate any increased traffic to the ATC facility 
 other than periodic maintenance. The proposed shared use of the ATC tower, would, therefore, have a minimal 
 environmental effect, and is environmentally feasible.  
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D.  Economic Feasibility. As previously mentioned, DISH has entered into an agreement with ATC for the shared 
use of the existing facility subject to mutually agreeable terms. The proposed tower sharing is, therefore, economically 
feasible.  
 
 
E.  Public Safety Concerns. As discussed above, the tower is structurally capable of supporting DISH’s full array of 
three (3) antennas, (1) Tower platform mount, (6) Remote radio units, (1) over voltage protection device (OVP) and  
(1) Hybrid cable and all related equipment. DISH is not aware of any public safety concerns relative to the proposed 
sharing of the existing ATC tower. 
 
 
Conclusion  
 
For the reasons discussed above, the proposed shared use of the existing ATC tower at 515 Morehouse Road satisfies 
the criteria stated in C.G.S. §16-50aa and advances the Council’s goal of preventing the unnecessary proliferation of 
towers in Connecticut. The Applicant, therefore, respectfully requests that the Council issue an order approving the 
prosed shared use. 
 
 
Sincerely, 
 

David HoogasianDavid HoogasianDavid HoogasianDavid Hoogasian    
 

David Hoogasian  
Project Manager 
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LETTER OF AUTHORIZATION 

 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

LETTER OF AUTHORIZATION 

 

I, Margaret Robinson, Senior Counsel for American Tower*, owner/operator of the tower facility located at 

the address identified above (the “Tower Facility”), do hereby authorize DISH WIRELESS L.L.C., its 

successors and assigns, and/or its agent, NETWORK BUILDING + CONSULTING  (collectively, the 

“Licensee”)  to act as American Tower’s non-exclusive agent for the sole purpose of filing and 

consummating any land-use or building permit application(s) as may be required by the applicable 

permitting authorities for Licensee’s telecommunications’ installation. 

 

We understand that this application may be denied, modified or approved with conditions.  The above 

authorization is limited to the acceptance by Licensee only of conditions related to Licensee’s installation 

and any such conditions of approval or modifications will be Licensee’s sole responsibility. 

 
*American Tower includes all affiliates and subsidiaries of American Tower Corporation. 

 

Project 

Number 

Site Address Customer Site 

Number 

Tower 

Number 

Site Name 

13685414 5 High Ridge Park Road, 

Stamford CT 

NJJER01080B 302515 SMFR - North 

13685427 1069 Connecticut Avenue, 

Bridgeport CT 

NJJER01130A 302469 Bridgeport CT 2 

13688395 25 Meridian Ridge Drive, 

Newton CT 

NJJER01081B 302518 Newtown CT 3 

13699598 100 Old Redding Road, 

Redding CT 

NJJER01161A 302522 Redding 

13699607 22 Titicus Mtn Road, New 

Fairfield CT 

NJJER01162A 88014 New Fairfield 

13700310 2 SUNNY LANE, 

Westport CT 

NJJER01082B 411189 CRANBURYSU 

CT 

13700315 515 Morehouse Road, 

Easton CT 

NJJER01097B 207956 Easton 

13700320 100 Pocono Road, 

Brookfield CT 

NJJER01099B 209271 Brookfield 2 

13700322 320 Old Stagecoach Road, 

Ridgefield CT 

NJJER01100B 209115 Ridgefield 2 

13705673 20 Post Office Lane, 

Westport CT 

 

NJJER01139B 302511 WSPT - South 



 
 

 
 

13709691 180A Bayberry Lane, 

Westport CT 

NJJER01140B 310968 WSPT-

WESTPORT 

REBUILD CT 

13709692 1000 Trumbull Avenue, 

Bridgeport CT 

NJJER01150B 383598 Tartaglia 

13710333 168 Catoona Lane, 

Stamford CT 

NJJER01123B 88018 Stamford 

(Katoona) 

13712876 23 Stonybrook Road, 

Stratford CT 

NJJER02048A 283420 STONEYBROOK 

RD CT 

13735391 15 Soundview Avenue, 

Shelton CT 

NJJER02055A 415438 Brownson Country 

Club CT 

____ 

Print Name: Margaret Robinson  

      Senior Counsel, American Tower* 

 

LETTER OF AUTHORIZATION 

DISH WIRELESS L.L.C., its successors and assigns, and/or its agent, NETWORK BUILDING + 

CONSULTING   

 

NOTARY BLOCK 

Commonwealth of MASSACHUSETTS 

County of Middlesex 

This instrument was acknowledged before me by Margaret Robinson, Senior Counsel for American 

Tower*, personally known to me (or proved to me on the basis of satisfactory evidence) to be the person 

whose name is subscribed to the within instrument and acknowledged to me that he executed the same. 

 

WITNESS my hand and official seal, this 19th  day of November 2021. 
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ORIGINAL FACILITY APPROVAL 
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A.T. ENGINEERING SERVICE, PLLC

3500 REGENCY PARKWAY

SUITE 100

CARY, NC 27518
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Structural Analysis Report
Structure : 149 ft Monopole 

ATC Site Name : Easton,CT

ATC Site Number : 207956

Engineering Number : 13700315_C3_04

Proposed Carrier : DISH WIRELESS L.L.C.

Carrier Site Name : NJJER01097B

Carrier Site Number : NJJER01097B

Site Location : 515 Morehouse Road
Easton, CT 06612
41.2356, -73.2854 

County : Fairfield

Date : October 1, 2021

Max Usage : 30% 

Result : Pass

Prepared By:

Faisal Wakid
Structural Engineer

          

Reviewed By:

COA : PEC.0001553
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Introduction
The purpose of this report is to summarize results of a structural analysis performed on the 149 ft 
Monopole to reflect the change in loading by DISH WIRELESS L.L.C..

Supporting Documents

Tower Drawings Sabre Job #172085, dated October 19, 2017
Foundation Drawing Sabre Job #172085, dated October 19, 2017
Geotechnical Report Terracon Project #J2175120, dated September 29, 2017

Analysis
The tower was analyzed using American Tower Corporation’s tower analysis software. This program 
considers an elastic three-dimensional model and second-order effects per ANSI/TIA-222.

Basic Wind Speed: 118 mph (3-second gust)
Basic Wind Speed w/ Ice: 50 mph (3-second gust) w/ 1.00" radial ice concurrent
Code: ANSI/TIA-222-H
Exposure Category: C
Risk Category: II
Topographic Factor Procedure: Method 1
Topographic Category: 1
Crest Height (H): 0 ft
Spectral Response: Ss = 0.22, S1 = 0.06
Site Class: D - Stiff Soil - Default

Conclusion
Based on the analysis results, the structure meets the requirements per the applicable codes listed 
above.  The tower and foundation can support the equipment as described in this report.

If you have any questions or require additional information, please contact American Tower via email 
at Engineering@americantower.com.  Please include the American Tower site name, site number, and 
engineering number in the subject line for any questions. 
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Existing and Reserved Equipment

Elev.1 (ft) Qty Equipment Mount Type Lines Carrier

3 Alcatel-Lucent RRH2X60-AWS
6 JMA Wireless X7C-FRO-660-VR0
6 Amphenol Antel WWX063X19G00
2 RFS DB-T1-6Z-8AB-0Z
3 Alcatel-Lucent RRH2x60

145.0

3 Alcatel-Lucent B13 RRH4x30-4R

Triangular Platform with 
Handrails (2) 1 5/8" Hybriflex VERIZON WIRELESS

6 KMW EPBQ-654L8H8-L2
3 CCI HPA65R-BU8A
3 Ericsson RRUS 32 (50.8 lbs)
2 Raycap DC6-48-60-18-8C
3 Ericsson RRUS 4449 B5, B12
3 Ericsson RRUS 4415 B25
1 Raycap DC6-48-60-0-8C-EV

135.0

3 Ericsson RRUS 4478 B14

Sector Frame

(3) 2" Carflex Non-
Metallic Conduit
(2) 0.39" (10mm) 

Fiber Trunk
(6) 0.76" (19.2mm) 

8 AWG 6

AT&T MOBILITY

3 Ericsson Radio 4480 B71+B85A
3 Ericsson Air6449 B41
3 RFS APXVAALL24 43-U-NA20

123.0

3 Ericsson Radio 4460 B25+B66

Triangular Platform with 
Handrails

(3) 1.99" (50.7mm) 
Hybrid T-MOBILE

Equipment to be Removed

Elev.1 (ft) Qty Equipment Mount Type Lines Carrier

No loading was considered as removed as part of this analysis.

Proposed Equipment
Elev.1 (ft) Qty Equipment Mount Type Lines Carrier

1 Raycap RDIDC-9181-PF-48
3 Fujitsu TA08025-B605
3 Fujitsu TA08025-B604

113.0

3 JMA Wireless MX08FRO665-21

Triangular Platform with 
Handrails

(1) 1.75" (44.5mm) 
Hybrid DISH WIRELESS L.L.C.

1 Contracted elevations are shown for appurtenances within contracted installation tolerances. Appurtenances outside of contract limits are shown at installed elevations.

Install proposed lines inside the pole shaft.
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Structure Usages

Structural Component Controlling 
Usage Pass/Fail

Anchor Bolts 30% Pass
Shaft 27% Pass

Base Plate 18% Pass
 

Foundations

Reaction Component Analysis Reactions % of Usage
Moment (Kips-Ft) 3531.6 28%

Axial (Kips) 70.5 7%
Shear (Kips) 34.9 28%

The structure base reactions resulting from this analysis were found to be acceptable through analysis based on 
geotechnical and foundation information, therefore no modification or reinforcement of the foundation will be 
required.

Deflection and Sway*

Antenna
Elevation

(ft)
Antenna Carrier Deflection

(ft)
Twist

(°)

Sway 
(Rotation)

 (°)
Raycap RDIDC-9181-PF-48

JMA Wireless MX08FRO665-21
Fujitsu TA08025-B604

113.0

Fujitsu TA08025-B605

DISH WIRELESS L.L.C. 0.327 N/A 0.350

*Deflection and Sway was evaluated considering a design wind speed of 60 mph (3-Second Gust) per ANSI/TIA-222-H
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Standard Conditions

All engineering services performed by A.T. Engineering Service, PLLC are prepared on the basis that the 
information used is current and correct. This information may consist of, but is not limited to the 
following:

• Information supplied by the client regarding antenna, mounts and feed line loading

• Information from drawings, design and analysis documents, and field notes in the possession 
of A.T. Engineering Service, PLLC

It is the responsibility of the client to ensure that the information provided to A.T. Engineering Service, 
PLLC and used in the performance of our engineering services is correct and complete.

All assets of American Tower Corporation, its affiliates, and subsidiaries (collectively “American 
Tower”) are inspected at regular intervals.  Based upon these inspections and in the absence of 
information to the contrary, American Tower assumes that all structures were constructed in 
accordance with the drawings and specifications.

Unless explicitly agreed by both the client and A.T. Engineering Service, PLLC, all services will be 
performed in accordance with the current revision of ANSI/TIA-222.

All services are performed, results obtained, and recommendations made in accordance with generally 
accepted engineering principles and practices. A.T. Engineering Service, PLLC is not responsible for the 
conclusions, opinions and recommendations made by others based on the information supplied 
herein.
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SITE PARAMETERS
Base Elev (ft): 0.00 Structure Class: II
Taper : 0.35300 (In/ft) Exposure : C
Topographic Category : 1 Topographic Feature: 

Topo Method : Method 1 

SECTION PROPERTIES

Shaft
Section

Length
(ft)

Diameter (in)

Thick
(in) Joint Type

Overlap
Length

(in) Shape

Steel 
Grade

(ksi)

Across Flats

Top Bottom

1 53.250 55.51 74.32 0.562 0.000 18 Sides 65
2 53.500 40.52 59.42 0.500 Slip Joint 99.000 18 Sides 65
3 50.500 25.68 43.52 0.438 Slip Joint 72.000 18 Sides 65
4 10.000 24.06 27.59 0.250 Slip Joint 48.000 18 Sides 65

DISCRETE APPURTENANCE

Attach
Elev (ft)

Force
Elev (ft) Qty Description

145.0 145.0 3 Alcatel-Lucent RRH2X60-AWS
145.0 147.6 3 Alcatel-Lucent B13 RRH4x30-4R
145.0 145.0 3 Alcatel-Lucent RRH2x60
145.0 145.0 2 RFS DB-T1-6Z-8AB-0Z
145.0 145.7 6 Amphenol Antel WWX063X19G00
145.0 145.0 6 JMA Wireless X7C-FRO-660-VR0
145.0 145.0 1 Generic Round Platform with Ha
135.0 136.3 1 Raycap DC6-48-60-0-8C-EV
135.0 136.4 3 Ericsson RRUS 4415 B25
135.0 134.7 3 Ericsson RRUS 4449 B5, B12
135.0 136.3 3 Ericsson RRUS 4478 B14
135.0 136.2 2 Raycap DC6-48-60-18-8C
135.0 134.2 3 Ericsson RRUS 32 (50.8 lbs)
135.0 134.5 3 CCI HPA65R-BU8A
135.0 135.0 3 Generic Round Sector Frame
135.0 134.5 6 KMW EPBQ-654L8H8-L2
123.0 123.0 3 Ericsson Radio 4460 B25+B66
123.0 123.0 3 Ericsson Radio 4480 B71+B85A
123.0 123.0 3 Ericsson Air6449 B41
123.0 123.0 3 RFS APXVAALL24 43-U-NA20
123.0 123.0 1 Generic Flat Platform with Han
113.0 113.0 1 Raycap RDIDC-9181-PF-48
113.0 113.0 3 Fujitsu TA08025-B605
113.0 113.0 3 Fujitsu TA08025-B604
113.0 113.0 3 JMA Wireless MX08FRO665-21
113.0 113.0 1 Generic Round Platform with Ha

LINEAR APPURTENANCE
Elev

From (ft)
Elev

To (ft) Description
Exp To 
Wind

0.0 145.0 1 5/8" Hybriflex No
0.0 136.0 2" Carflex Non-Metallic Conduit No
0.0 135.0 0.76" (19.2mm) 8 AWG 6 No
0.0 135.0 0.39" (10mm) Fiber Trunk No
0.0 123.0 1.99" (50.7mm) Hybrid No
0.0 113.0 1.75" (44.5mm) Hybrid No

LOAD CASES
1.2D + 1.0W Normal 118 mph wind with no ice
0.9D + 1.0W Normal 118 mph wind with no ice
1.2D + 1.0Di + 1.0Wi Nor 50 mph wind with 1" radial ice
1.2D + 1.0Ev + 1.0Eh Nor Seismic
0.9D - 1.0Ev + 1.0Eh Nor Seismic (Reduced DL)
1.0D + 1.0W Service Norm 60 mph Wind with No Ice
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REACTIONS

Load Case
Moment

(kip-ft)
Shear

(Kip)
Axial
(Kip)

1.2D + 1.0W Normal 3531.59 34.87 70.48
0.9D + 1.0W Normal 3516.46 34.86 52.85
1.2D + 1.0Di + 1.0Wi Normal 929.96 9.50 88.31
1.2D + 1.0Ev + 1.0Eh Normal 264.70 2.42 70.38
0.9D - 1.0Ev + 1.0Eh Normal 263.30 2.42 48.17
1.0D + 1.0W Service Normal 814.60 8.06 58.75

DISH DEFLECTIONS

Load Case
Attach

Elev (ft)
Deflection

(in)
Rotation

(deg)
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ANALYSIS PARAMETERS

Location: Fairfield County,CT Height: 149 ft

Type and Shape: Taper, 18 Sides Base Diameter: 74.32 in

Manufacturer: Sabre Top Diameter: 24.06 in

Kd (non-service): 0.95 Taper: 0.3530 in/ft

Ke: 0.98 Rotation: 0.000o

 

ICE & WIND PARAMETERS

Exposure Category: C Design Wind Speed w/o Ice: 118 mph

Risk Category: II Design Wind Speed w/Ice: 50 mph

Topo Factor Procedure: Method 1 Operational Wind Speed: 60 mph

Topographic Category: 1 Design Ice Thickness: 1.00 in

Crest Height: 0 ft HMSL: 440.00 ft

SEISMIC PARAMETERS

Analysis Method: Equivalent Lateral Force Method

Site Class: D - Stiff Soil Period Based on Rayleigh Method (sec): 1.42

TL (sec): 6 P: 1 Cs: 0.041

Ss: 0.219 S1: 0.055 Cs Max: 0.041

Fa: 1.600 Fv: 2.400 Cs Min: 0.030

Sds: 0.234 Sd1: 0.088

LOAD CASES

1.2D + 1.0W Normal 118 mph wind with no ice 
0.9D + 1.0W Normal 118 mph wind with no ice 
1.2D + 1.0Di + 1.0Wi Normal 50 mph wind with 1" radial ice 
1.2D + 1.0Ev + 1.0Eh Normal Seismic 
0.9D - 1.0Ev + 1.0Eh Normal Seismic (Reduced DL) 
1.0D + 1.0W Service Normal 60 mph Wind with No Ice 



ASSET: 207956, Easton CODE: ANSI/TIA-222-H

CUSTOMER: DISH WIRELESS L.L.C. ENG NO: 13700315_C3_04

©2007 - 2020 by ATC LLC. All rights reserved.                                         Page 2 of 12                    Model Id : 4522                          10/1/2021 17:05:42

SHAFT SECTION PROPERTIES
.                                     Bottom                                     . .                        Top                          .

Sect 
Info

Length 
(ft)

Thick
(in)

Fy
(ksi)

Joint
Type

Slip 
Joint

len (in)
Weight

(lb)
Dia 
(in)

Elev
(ft)

Area 
(in2)

Ix
(in4)

W/t 
Ratio

D/t 
Ratio

Dia 
(in)

Elev 
(in)

Area 
(in2)

Ix
(in4)

W/t
Ratio

D/t 
Ratio

Taper 
(in/ft)

1-18 53.25 0.5625 65 0.00 20,818 74.32 0.000
131.6

8 90,507.7 21.53 132.12 55.51 53.25 98.10
37,418.9

15.64 98.68 0.3533
2-18 53.50 0.5000 65 Slip 99.00 14,293 59.42 45.000 93.51 41,018.6 19.19 118.85 40.52 98.50 63.52 12,855.5 12.53 81.05 0.3533
3-18 50.50 0.4375 65 Slip 72.00 8,151 43.52 92.500 59.82 14,027.9 15.78 99.47 25.68 143.00 35.05 2,821.6 8.59 58.70 0.3533
4-18 10.00 0.2500 65 Slip 48.00 691 27.59 139.000 21.70 2,049.3 17.70 110.37 24.06 149.00 18.89 1,353.2 15.21 96.24 0.3533

Shaft Weight 43,953
DISCRETE APPURTENANCE PROPERTIES

Attach
Elev

(ft) Description Qty Ka

Vert
Ecc
(ft)

.                       No Ice                . .                 Ice                               .
Weight

(lb)
EPAa

(sf)
Orientation

Factor
Weight

(lb)
EPAa 

(sf)
Orientation

Factor

145.00 JMA Wireless X7C-FRO-660-VR0 6 0.75 0.000 36.20 9.549 0.68 174.35 11.395 0.68
145.00 Amphenol Antel WWX063X19G00 6 0.75 0.700 32.70 8.598 0.69 153.78 10.531 0.69
145.00 RFS DB-T1-6Z-8AB-0Z 2 0.75 0.000 44.00 4.800 0.72 127.74 5.746 0.72
145.00 Alcatel-Lucent RRH2x60 3 0.75 0.000 60.00 3.500 0.65 112.64 4.477 0.65
145.00 Alcatel-Lucent B13 RRH4x30-4R 3 0.75 2.600 57.80 2.140 0.67 103.69 2.805 0.67
145.00 Alcatel-Lucent RRH2X60-AWS 3 0.75 0.000 44.00 1.876 0.50 81.77 2.499 0.50
145.00 Generic Round Platform with Ha 1 1.00 0.000 2500.00 27.200 1.00 3577.63 43.463 1.00
135.00 Ericsson RRUS 4449 B5, B12 3 0.80 -0.300 71.00 1.969 0.50 113.52 2.584 0.50
135.00 KMW EPBQ-654L8H8-L2 6 0.80 -0.500 86.00 18.089 0.61 300.29 20.525 0.61
135.00 Generic Round Sector Frame 3 0.75 0.000 300.00 14.400 0.67 542.70 25.321 0.67
135.00 CCI HPA65R-BU8A 3 0.80 -0.500 54.00 11.230 0.71 207.27 13.357 0.71
135.00 Ericsson RRUS 32 (50.8 lbs) 3 0.80 -0.800 50.80 2.692 0.67 97.99 3.454 0.67
135.00 Raycap DC6-48-60-18-8C 2 0.80 1.200 16.00 2.030 0.70 54.41 2.531 0.70
135.00 Ericsson RRUS 4478 B14 3 0.80 1.300 59.40 2.021 0.67 99.89 2.643 0.67
135.00 Ericsson RRUS 4415 B25 3 0.80 1.400 46.00 1.842 0.50 78.35 2.434 0.50
135.00 Raycap DC6-48-60-0-8C-EV 1 0.80 1.300 16.00 1.020 0.50 45.88 1.393 0.50
123.00 Ericsson Radio 4480 B71+B85A 3 0.75 0.000 84.00 2.852 0.67 133.42 3.582 0.67
123.00 RFS APXVAALL24 43-U-NA20 3 0.75 0.000 122.80 20.243 0.63 377.58 22.669 0.63
123.00 Generic Flat Platform with Han 1 1.00 0.000 2500.00 42.400 1.00 3662.00 56.118 1.00
123.00 Ericsson Air6449 B41 3 0.75 0.000 104.00 5.682 0.63 193.14 6.720 0.63
123.00 Ericsson Radio 4460 B25+B66 3 0.75 0.000 109.00 2.564 0.67 166.82 3.253 0.67
113.00 Fujitsu TA08025-B605 3 0.75 0.000 75.00 1.962 0.50 115.63 2.559 0.50
113.00 Raycap RDIDC-9181-PF-48 1 0.75 0.000 21.90 1.867 0.50 58.81 2.451 0.50
113.00 Generic Round Platform with Ha 1 1.00 0.000 2500.00 27.200 1.00 3550.41 43.052 1.00
113.00 JMA Wireless MX08FRO665-21 3 0.75 0.000 64.50 12.489 0.64 231.18 14.311 0.64
113.00 Fujitsu TA08025-B604 3 0.75 0.000 63.90 1.962 0.50 101.72 2.559 0.50

Totals Num Loadings: 26 75 12,685.90 23,301.48
LINEAR APPURTENANCE PROPERTIES

Load Case Azimuth (deg) :   0.00 

Elev
From

(ft)

Elev
To
(ft) Qty Description

Coax
Dia
(in)

Coax
Wt

(lb/ft) Flat

Max
Coax/

Row

Dist
Between
Rows(in)

Dist
Between
Cols(in)

Azimuth 
(deg)

Dist
From
Face

(in)
Exposed 
To Wind Carrier

0.00 145.00 2 1 5/8" Hybriflex 1.98 1.3 N 0 0 0 0 0 N VERIZON WIREL
0.00 136.00 3 2" Carflex Non-Metall 2.36 0.68 N 0 0 0 0 0 N AT&T MOBILITY
0.00 135.00 6 0.76" (19.2mm) 8 AWG 0.76 0.53 N 0 0 0 0 0 N AT&T MOBILITY
0.00 135.00 2 0.39" (10mm) Fiber Tr 0.39 0.06 N 0 0 0 0 0 N AT&T MOBILITY
0.00 123.00 3 1.99" (50.7mm) Hybrid 1.99 1.9 N 0 0 0 0 0 N T-MOBILE
0.00 113.00 1 1.75" (44.5mm) Hybrid 1.75 2.72 N 0 0 0 0 0 N DISH WIRELESS
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SEGMENT PROPERTIES
(Max Len: 5.ft)        .

Seg Top
Elev (ft)

Description Thick
(in)

Flat Dia
(in)

Area
(in2)

Ix
(in4)

W/t 
Ratio

D/t 
Ratio

F'y 
(ksi)

S
(in3)

Z
(in3)

Weight 
(lb)

0.00 0.5625 74.320 131.680 90,507.70 21.53 132.12 76.1 2398.6 0.0 0.0 
5.00 0.5625 72.554 128.527 84,160.00 20.98 128.98 76.7 2284.7 0.0 2,213.6 

10.00 0.5625 70.787 125.373 78,116.20 20.43 125.84 77.4 2173.5 0.0 2,159.9 
15.00 0.5625 69.021 122.220 72,369.00 19.87 122.70 78 2065.1 0.0 2,106.3 
20.00 0.5625 67.255 119.067 66,910.80 19.32 119.56 78.7 1959.5 0.0 2,052.6 
25.00 0.5625 65.489 115.913 61,734.10 18.77 116.42 79.3 1856.7 0.0 1,999.0 
30.00 0.5625 63.722 112.760 56,831.60 18.21 113.28 80 1756.6 0.0 1,945.3 
35.00 0.5625 61.956 109.607 52,195.80 17.66 110.14 80.6 1659.3 0.0 1,891.7 
40.00 0.5625 60.190 106.453 47,819.20 17.10 107.00 81.3 1564.8 0.0 1,838.0 
45.00 Bot - Section 2 0.5625 58.424 103.300 43,694.30 16.55 103.86 81.9 1473.1 0.0 1,784.4 
50.00 0.5625 56.657 100.147 39,813.80 16.00 100.72 82.6 1384.1 0.0 3,297.8 
53.25 Top - Section 1 0.5000 56.509 88.883 35,228.30 18.16 113.02 80 1227.9 0.0 2,089.2 
55.00 0.5000 55.891 87.902 34,074.60 17.95 111.78 80.3 1200.8 0.0 526.4 
60.00 0.5000 54.125 85.099 30,917.80 17.32 108.25 81 1125.1 0.0 1,471.7 
65.00 0.5000 52.358 82.296 27,962.30 16.70 104.72 81.8 1051.9 0.0 1,424.0 
70.00 0.5000 50.592 79.493 25,201.30 16.08 101.18 82.5 981.1 0.0 1,376.3 
75.00 0.5000 48.826 76.690 22,628.40 15.46 97.65 82.6 912.8 0.0 1,328.6 
80.00 0.5000 47.060 73.887 20,236.80 14.83 94.12 82.6 847.0 0.0 1,281.0 
85.00 0.5000 45.293 71.084 18,020.00 14.21 90.59 82.6 783.6 0.0 1,233.3 
90.00 0.5000 43.527 68.281 15,971.30 13.59 87.05 82.6 722.7 0.0 1,185.6 
92.50 Bot - Section 3 0.5000 42.644 66.880 15,007.90 13.28 85.29 82.6 693.2 0.0 574.9 
95.00 0.5000 41.761 65.478 14,084.00 12.96 83.52 82.6 664.3 0.0 1,066.7 
98.50 Top - Section 2 0.4375 41.399 56.879 12,057.60 14.92 94.63 82.6 573.7 0.0 1,455.8 

100.00 0.4375 40.869 56.143 11,595.70 14.71 93.42 82.6 558.8 0.0 288.4 
105.00 0.4375 39.103 53.690 10,141.50 14.00 89.38 82.6 510.8 0.0 934.3 
110.00 0.4375 37.337 51.238 8,814.20 13.28 85.34 82.6 465.0 0.0 892.6 
113.00 0.4375 36.277 49.766 8,076.30 12.86 82.92 82.6 438.5 0.0 515.5 
115.00 0.4375 35.571 48.785 7,608.10 12.57 81.30 82.6 421.3 0.0 335.3 
120.00 0.4375 33.804 46.332 6,517.30 11.86 77.27 82.6 379.7 0.0 809.2 
123.00 0.4375 32.745 44.861 5,915.90 11.43 74.84 82.6 355.8 0.0 465.5 
125.00 0.4375 32.038 43.880 5,536.20 11.15 73.23 82.6 340.3 0.0 302.0 
130.00 0.4375 30.272 41.427 4,658.80 10.44 69.19 82.6 303.1 0.0 725.7 
135.00 0.4375 28.506 38.975 3,879.40 9.73 65.16 82.6 268.0 0.0 684.0 
139.00 Bot - Section 4 0.4375 27.093 37.013 3,322.50 9.16 61.93 82.6 241.5 0.0 517.1 
140.00 0.4375 26.739 36.522 3,192.10 9.01 61.12 82.6 235.1 0.0 198.5 
143.00 Top - Section 3 0.2500 26.180 20.574 1,747.70 16.70 104.72 81.8 131.5 0.0 579.6 
145.00 0.2500 25.473 20.014 1,608.70 16.20 101.89 82.3 124.4 0.0 138.1 
149.00 0.2500 24.060 18.893 1,353.20 15.21 96.24 82.6 110.8 0.0 264.8 

Totals: 43,952.7
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Load Case: 1.2D + 1.0W Normal 118 mph wind with no ice 18 Iterations
Gust Response Factor: 1.10
Dead load Factor: 1.20
Wind Load Factor: 1.00

CALCULATED FORCES

Seg
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(ft-kips)

Mu
MX

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(ft-kips)

Phi
Mn

(ft-kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -70.48 -34.87 0.00 -3,531.6 0.00 3,531.59 9,015.57 2,310.98 15,395.60 13,685.27 0 0  0.266
5.00 -67.69 -34.24 0.00 -3,357.2 0.00 3,357.24 8,875.00 2,255.64 14,667.16 13,146.83 0.03 -0.05  0.263

10.00 -64.97 -33.61 0.00 -3,186.1 0.00 3,186.07 8,730.74 2,200.30 13,956.36 12,613.36 0.12 -0.11  0.260
15.00 -62.31 -33.00 0.00 -3,018.0 0.00 3,018.00 8,582.78 2,144.96 13,263.22 12,085.25 0.26 -0.17  0.257
20.00 -59.72 -32.36 0.00 -2,853.0 0.00 2,853.02 8,431.12 2,089.62 12,587.74 11,562.91 0.47 -0.22  0.254
25.00 -57.19 -31.71 0.00 -2,691.2 0.00 2,691.22 8,275.76 2,034.28 11,929.90 11,046.75 0.73 -0.28  0.251
30.00 -54.73 -31.05 0.00 -2,532.7 0.00 2,532.67 8,116.71 1,978.94 11,289.72 10,537.17 1.06 -0.34  0.247
35.00 -52.34 -30.38 0.00 -2,377.4 0.00 2,377.44 7,953.97 1,923.60 10,667.20 10,034.58 1.46 -0.4  0.244
40.00 -50.01 -29.70 0.00 -2,225.6 0.00 2,225.56 7,787.52 1,868.25 10,062.33 9,539.38 1.91 -0.47  0.240
45.00 -47.74 -29.02 0.00 -2,077.0 0.00 2,077.04 7,617.38 1,812.91 9,475.11 9,051.98 2.44 -0.53  0.236
50.00 -43.66 -28.44 0.00 -1,931.9 0.00 1,931.92 7,440.39 1,757.57 8,905.54 8,569.15 3.03 -0.6  0.232
53.25 -41.08 -28.08 0.00 -1,839.5 0.00 1,839.51 6,402.43 1,559.90 7,891.64 7,370.51 3.45 -0.64  0.256
55.00 -40.40 -27.63 0.00 -1,790.4 0.00 1,790.37 6,352.05 1,542.69 7,718.42 7,231.09 3.69 -0.66  0.254
60.00 -38.51 -26.96 0.00 -1,652.2 0.00 1,652.23 6,205.61 1,493.49 7,234.09 6,837.10 4.42 -0.74  0.248
65.00 -36.68 -26.30 0.00 -1,517.4 0.00 1,517.44 6,055.47 1,444.30 6,765.45 6,449.91 5.24 -0.81  0.242
70.00 -34.90 -25.64 0.00 -1,386.0 0.00 1,385.96 5,901.64 1,395.11 6,312.51 6,069.91 6.12 -0.88  0.235
75.00 -33.19 -25.00 0.00 -1,257.7 0.00 1,257.74 5,697.71 1,345.92 5,875.26 5,651.49 7.09 -0.96  0.229
80.00 -31.53 -24.37 0.00 -1,132.7 0.00 1,132.74 5,489.47 1,296.72 5,453.70 5,243.89 8.13 -1.03  0.222
85.00 -29.94 -23.75 0.00 -1,010.9 0.00 1,010.88 5,281.22 1,247.53 5,047.83 4,851.54 9.25 -1.11  0.214
90.00 -28.40 -23.29 0.00 -892.1 0.00 892.11 5,072.97 1,198.34 4,657.66 4,474.45 10.46 -1.18  0.205
92.50 -27.65 -22.99 0.00 -833.9 0.00 833.89 4,968.85 1,173.74 4,468.45 4,291.62 11.09 -1.22  0.200
95.00 -26.31 -22.62 0.00 -776.4 0.00 776.41 4,864.72 1,149.15 4,283.17 4,112.61 11.74 -1.26  0.195
98.50 -24.49 -22.30 0.00 -697.2 0.00 697.24 4,225.80 998.22 3,693.52 3,551.63 12.68 -1.31  0.203

100.00 -24.11 -21.93 0.00 -663.8 0.00 663.79 4,171.13 985.31 3,598.59 3,459.86 13.1 -1.33  0.198
105.00 -22.87 -21.37 0.00 -554.1 0.00 554.12 3,988.92 942.26 3,291.10 3,162.63 14.54 -1.41  0.181
110.00 -21.70 -20.92 0.00 -447.3 0.00 447.28 3,806.70 899.22 2,997.34 2,878.74 16.05 -1.48  0.162
113.00 -17.32 -18.15 0.00 -384.5 0.00 384.52 3,697.37 873.39 2,827.67 2,714.82 16.99 -1.52  0.147
115.00 -16.88 -17.79 0.00 -348.2 0.00 348.22 3,624.48 856.18 2,717.30 2,608.21 17.64 -1.55  0.139
120.00 -15.83 -17.37 0.00 -259.3 0.00 259.27 3,442.27 813.13 2,451.00 2,351.02 19.29 -1.6  0.115
123.00 -10.83 -12.75 0.00 -207.2 0.00 207.17 3,332.94 787.31 2,297.81 2,203.12 20.3 -1.63  0.098
125.00 -10.45 -12.41 0.00 -181.7 0.00 181.67 3,260.05 770.09 2,198.43 2,107.18 20.99 -1.65  0.090
130.00 -9.54 -11.93 0.00 -119.6 0.00 119.60 3,077.84 727.05 1,959.59 1,876.69 22.74 -1.69  0.067
135.00 -6.08 -6.07 0.00 -59.9 0.00 59.93 2,895.62 684.00 1,734.48 1,659.55 24.53 -1.72  0.038
139.00 -5.45 -5.84 0.00 -35.6 0.00 35.65 2,749.85 649.57 1,564.28 1,495.45 25.98 -1.73  0.026
140.00 -5.21 -5.67 0.00 -29.8 0.00 29.81 2,713.40 640.96 1,523.10 1,455.76 26.34 -1.73  0.022
143.00 -4.51 -5.44 0.00 -12.8 0.00 12.81 1,513.88 361.08 845.70 806.26 27.43 -1.74  0.019
145.00 -0.31 -0.14 0.00 -0.6 0.00 0.57 1,483.19 351.24 800.25 768.18 28.16 -1.74  0.001
149.00 0.00 -0.13 0.00 0.0 0.00 0.00 1,403.62 331.56 713.11 685.85 29.62 -1.74  0.000
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Load Case: 0.9D + 1.0W Normal 118 mph wind with no ice 18 Iterations
Gust Response Factor: 1.10
Dead load Factor: 0.90
Wind Load Factor: 1.00

CALCULATED FORCES

Seg
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(ft-kips)

Mu
MX

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(ft-kips)

Phi
Mn

(ft-kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -52.85 -34.86 0.00 -3,516.5 0.00 3,516.46 9,015.57 2,310.98 15,395.60 13,685.27 0 0  0.263
5.00 -50.76 -34.21 0.00 -3,342.2 0.00 3,342.15 8,875.00 2,255.64 14,667.16 13,146.83 0.03 -0.05  0.260

10.00 -48.71 -33.57 0.00 -3,171.1 0.00 3,171.09 8,730.74 2,200.30 13,956.36 12,613.36 0.12 -0.11  0.257
15.00 -46.71 -32.94 0.00 -3,003.2 0.00 3,003.22 8,582.78 2,144.96 13,263.22 12,085.25 0.26 -0.17  0.254
20.00 -44.76 -32.29 0.00 -2,838.5 0.00 2,838.52 8,431.12 2,089.62 12,587.74 11,562.91 0.47 -0.22  0.251
25.00 -42.85 -31.63 0.00 -2,677.0 0.00 2,677.05 8,275.76 2,034.28 11,929.90 11,046.75 0.73 -0.28  0.248
30.00 -41.00 -30.96 0.00 -2,518.9 0.00 2,518.90 8,116.71 1,978.94 11,289.72 10,537.17 1.06 -0.34  0.244
35.00 -39.20 -30.27 0.00 -2,364.1 0.00 2,364.12 7,953.97 1,923.60 10,667.20 10,034.58 1.45 -0.4  0.241
40.00 -37.44 -29.59 0.00 -2,212.8 0.00 2,212.75 7,787.52 1,868.25 10,062.33 9,539.38 1.9 -0.46  0.237
45.00 -35.74 -28.90 0.00 -2,064.8 0.00 2,064.79 7,617.38 1,812.91 9,475.11 9,051.98 2.43 -0.53  0.233
50.00 -32.67 -28.32 0.00 -1,920.3 0.00 1,920.27 7,440.39 1,757.57 8,905.54 8,569.15 3.01 -0.59  0.229
53.25 -30.73 -27.96 0.00 -1,828.2 0.00 1,828.25 6,402.43 1,559.90 7,891.64 7,370.51 3.43 -0.64  0.253
55.00 -30.22 -27.50 0.00 -1,779.3 0.00 1,779.32 6,352.05 1,542.69 7,718.42 7,231.09 3.67 -0.66  0.251
60.00 -28.79 -26.83 0.00 -1,641.8 0.00 1,641.81 6,205.61 1,493.49 7,234.09 6,837.10 4.4 -0.73  0.245
65.00 -27.41 -26.16 0.00 -1,507.7 0.00 1,507.69 6,055.47 1,444.30 6,765.45 6,449.91 5.21 -0.8  0.239
70.00 -26.08 -25.50 0.00 -1,376.9 0.00 1,376.90 5,901.64 1,395.11 6,312.51 6,069.91 6.09 -0.88  0.232
75.00 -24.79 -24.85 0.00 -1,249.4 0.00 1,249.41 5,697.71 1,345.92 5,875.26 5,651.49 7.05 -0.95  0.226
80.00 -23.54 -24.22 0.00 -1,125.2 0.00 1,125.15 5,489.47 1,296.72 5,453.70 5,243.89 8.09 -1.03  0.219
85.00 -22.34 -23.60 0.00 -1,004.0 0.00 1,004.05 5,281.22 1,247.53 5,047.83 4,851.54 9.21 -1.1  0.212
90.00 -21.18 -23.14 0.00 -886.1 0.00 886.06 5,072.97 1,198.34 4,657.66 4,474.45 10.4 -1.18  0.203
92.50 -20.62 -22.84 0.00 -828.2 0.00 828.22 4,968.85 1,173.74 4,468.45 4,291.62 11.03 -1.21  0.198
95.00 -19.62 -22.47 0.00 -771.1 0.00 771.13 4,864.72 1,149.15 4,283.17 4,112.61 11.67 -1.25  0.192
98.50 -18.25 -22.15 0.00 -692.5 0.00 692.49 4,225.80 998.22 3,693.52 3,551.63 12.61 -1.3  0.200

100.00 -17.95 -21.78 0.00 -659.3 0.00 659.27 4,171.13 985.31 3,598.59 3,459.86 13.02 -1.33  0.195
105.00 -17.03 -21.22 0.00 -550.3 0.00 550.34 3,988.92 942.26 3,291.10 3,162.63 14.45 -1.4  0.179
110.00 -16.14 -20.77 0.00 -444.3 0.00 444.26 3,806.70 899.22 2,997.34 2,878.74 15.96 -1.47  0.159
113.00 -12.87 -18.03 0.00 -381.9 0.00 381.94 3,697.37 873.39 2,827.67 2,714.82 16.9 -1.51  0.145
115.00 -12.55 -17.67 0.00 -345.9 0.00 345.88 3,624.48 856.18 2,717.30 2,608.21 17.54 -1.54  0.136
120.00 -11.75 -17.25 0.00 -257.5 0.00 257.54 3,442.27 813.13 2,451.00 2,351.02 19.18 -1.59  0.113
123.00 -8.04 -12.67 0.00 -205.8 0.00 205.79 3,332.94 787.31 2,297.81 2,203.12 20.19 -1.62  0.096
125.00 -7.75 -12.33 0.00 -180.4 0.00 180.45 3,260.05 770.09 2,198.43 2,107.18 20.87 -1.64  0.088
130.00 -7.07 -11.86 0.00 -118.8 0.00 118.78 3,077.84 727.05 1,959.59 1,876.69 22.61 -1.68  0.066
135.00 -4.51 -6.02 0.00 -59.5 0.00 59.49 2,895.62 684.00 1,734.48 1,659.55 24.39 -1.71  0.037
139.00 -4.04 -5.80 0.00 -35.4 0.00 35.40 2,749.85 649.57 1,564.28 1,495.45 25.83 -1.72  0.025
140.00 -3.87 -5.62 0.00 -29.6 0.00 29.61 2,713.40 640.96 1,523.10 1,455.76 26.19 -1.72  0.022
143.00 -3.34 -5.41 0.00 -12.7 0.00 12.73 1,513.88 361.08 845.70 806.26 27.27 -1.73  0.018
145.00 -0.23 -0.14 0.00 -0.6 0.00 0.56 1,483.19 351.24 800.25 768.18 28 -1.73  0.001
149.00 0.00 -0.13 0.00 0.0 0.00 0.00 1,403.62 331.56 713.11 685.85 29.45 -1.73  0.000
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Load Case: 1.2D + 1.0Di + 1.0Wi Normal 50 mph wind with 1" radial ice 18 Iterations
Gust Response Factor: 1.10 Ice Dead Load Factor 1.00
Dead load Factor: 1.20 Ice Importance Factor 1.00
Wind Load Factor: 1.00

CALCULATED FORCES

Seg
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(ft-kips)

Mu
MX

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(ft-kips)

Phi
Mn

(ft-kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -88.31 -9.50 0.00 -930.0 0.00 929.96 9,015.57 2,310.98 15,395.60 13,685.27 0 0  0.078
5.00 -85.20 -9.31 0.00 -882.5 0.00 882.46 8,875.00 2,255.64 14,667.16 13,146.83 0.01 -0.01  0.077

10.00 -82.12 -9.12 0.00 -835.9 0.00 835.91 8,730.74 2,200.30 13,956.36 12,613.36 0.03 -0.03  0.076
15.00 -79.09 -8.94 0.00 -790.3 0.00 790.30 8,582.78 2,144.96 13,263.22 12,085.25 0.07 -0.04  0.075
20.00 -76.13 -8.75 0.00 -745.6 0.00 745.61 8,431.12 2,089.62 12,587.74 11,562.91 0.12 -0.06  0.074
25.00 -73.23 -8.55 0.00 -701.9 0.00 701.88 8,275.76 2,034.28 11,929.90 11,046.75 0.19 -0.07  0.072
30.00 -70.40 -8.35 0.00 -659.1 0.00 659.12 8,116.71 1,978.94 11,289.72 10,537.17 0.28 -0.09  0.071
35.00 -67.63 -8.15 0.00 -617.4 0.00 617.37 7,953.97 1,923.60 10,667.20 10,034.58 0.38 -0.11  0.070
40.00 -64.94 -7.95 0.00 -576.6 0.00 576.63 7,787.52 1,868.25 10,062.33 9,539.38 0.5 -0.12  0.069
45.00 -62.32 -7.74 0.00 -536.9 0.00 536.90 7,617.38 1,812.91 9,475.11 9,051.98 0.64 -0.14  0.068
50.00 -57.88 -7.56 0.00 -498.2 0.00 498.21 7,440.39 1,757.57 8,905.54 8,569.15 0.79 -0.16  0.066
53.25 -55.06 -7.45 0.00 -473.6 0.00 473.63 6,402.43 1,559.90 7,891.64 7,370.51 0.9 -0.17  0.073
55.00 -54.26 -7.32 0.00 -460.6 0.00 460.59 6,352.05 1,542.69 7,718.42 7,231.09 0.96 -0.17  0.072
60.00 -52.03 -7.11 0.00 -424.0 0.00 424.00 6,205.61 1,493.49 7,234.09 6,837.10 1.16 -0.19  0.070
65.00 -49.87 -6.91 0.00 -388.4 0.00 388.43 6,055.47 1,444.30 6,765.45 6,449.91 1.37 -0.21  0.068
70.00 -47.77 -6.71 0.00 -353.9 0.00 353.87 5,901.64 1,395.11 6,312.51 6,069.91 1.6 -0.23  0.066
75.00 -45.73 -6.52 0.00 -320.3 0.00 320.30 5,697.71 1,345.92 5,875.26 5,651.49 1.85 -0.25  0.065
80.00 -43.77 -6.32 0.00 -287.7 0.00 287.71 5,489.47 1,296.72 5,453.70 5,243.89 2.12 -0.27  0.063
85.00 -41.87 -6.14 0.00 -256.1 0.00 256.09 5,281.22 1,247.53 5,047.83 4,851.54 2.41 -0.29  0.061
90.00 -40.04 -5.99 0.00 -225.4 0.00 225.41 5,072.97 1,198.34 4,657.66 4,474.45 2.72 -0.31  0.058
92.50 -39.15 -5.90 0.00 -210.4 0.00 210.43 4,968.85 1,173.74 4,468.45 4,291.62 2.88 -0.31  0.057
95.00 -37.67 -5.79 0.00 -195.7 0.00 195.68 4,864.72 1,149.15 4,283.17 4,112.61 3.05 -0.32  0.055
98.50 -35.65 -5.69 0.00 -175.4 0.00 175.42 4,225.80 998.22 3,693.52 3,551.63 3.29 -0.34  0.058

100.00 -35.18 -5.58 0.00 -166.9 0.00 166.89 4,171.13 985.31 3,598.59 3,459.86 3.4 -0.34  0.057
105.00 -33.68 -5.40 0.00 -139.0 0.00 139.00 3,988.92 942.26 3,291.10 3,162.63 3.77 -0.36  0.052
110.00 -32.24 -5.26 0.00 -112.0 0.00 111.99 3,806.70 899.22 2,997.34 2,878.74 4.16 -0.38  0.047
113.00 -26.23 -4.54 0.00 -96.2 0.00 96.20 3,697.37 873.39 2,827.67 2,714.82 4.4 -0.39  0.043
115.00 -25.69 -4.43 0.00 -87.1 0.00 87.12 3,624.48 856.18 2,717.30 2,608.21 4.56 -0.4  0.041
120.00 -24.39 -4.30 0.00 -65.0 0.00 64.97 3,442.27 813.13 2,451.00 2,351.02 4.99 -0.41  0.035
123.00 -17.17 -3.23 0.00 -52.1 0.00 52.09 3,332.94 787.31 2,297.81 2,203.12 5.25 -0.42  0.029
125.00 -16.69 -3.12 0.00 -45.6 0.00 45.63 3,260.05 770.09 2,198.43 2,107.18 5.42 -0.42  0.027
130.00 -15.55 -2.97 0.00 -30.0 0.00 30.02 3,077.84 727.05 1,959.59 1,876.69 5.87 -0.43  0.021
135.00 -9.31 -1.55 0.00 -15.2 0.00 15.18 2,895.62 684.00 1,734.48 1,659.55 6.33 -0.44  0.012
139.00 -8.51 -1.48 0.00 -9.0 0.00 8.96 2,749.85 649.57 1,564.28 1,495.45 6.7 -0.44  0.009
140.00 -8.23 -1.42 0.00 -7.5 0.00 7.48 2,713.40 640.96 1,523.10 1,455.76 6.79 -0.44  0.008
143.00 -7.40 -1.35 0.00 -3.2 0.00 3.21 1,513.88 361.08 845.70 806.26 7.07 -0.45  0.009
145.00 -0.46 -0.05 0.00 -0.2 0.00 0.20 1,483.19 351.24 800.25 768.18 7.26 -0.45  0.001
149.00 0.00 -0.05 0.00 0.0 0.00 0.00 1,403.62 331.56 713.11 685.85 7.63 -0.45  0.000
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Load Case: 1.0D + 1.0W Service Normal 60 mph Wind with No Ice 17 Iterations
Gust Response Factor: 1.10
Dead load Factor: 1.00
Wind Load Factor: 1.00

CALCULATED FORCES

Seg
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(ft-kips)

Mu
MX

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(ft-kips)

Phi
Mn

(ft-kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -58.75 -8.06 0.00 -814.6 0.00 814.60 9,015.57 2,310.98 15,395.60 13,685.27 0 0  0.066
5.00 -56.45 -7.91 0.00 -774.3 0.00 774.28 8,875.00 2,255.64 14,667.16 13,146.83 0.01 -0.01  0.065

10.00 -54.21 -7.77 0.00 -734.7 0.00 734.70 8,730.74 2,200.30 13,956.36 12,613.36 0.03 -0.03  0.064
15.00 -52.02 -7.62 0.00 -695.9 0.00 695.86 8,582.78 2,144.96 13,263.22 12,085.25 0.06 -0.04  0.064
20.00 -49.88 -7.47 0.00 -657.7 0.00 657.74 8,431.12 2,089.62 12,587.74 11,562.91 0.11 -0.05  0.063
25.00 -47.80 -7.32 0.00 -620.4 0.00 620.37 8,275.76 2,034.28 11,929.90 11,046.75 0.17 -0.07  0.062
30.00 -45.77 -7.17 0.00 -583.8 0.00 583.76 8,116.71 1,978.94 11,289.72 10,537.17 0.25 -0.08  0.061
35.00 -43.79 -7.01 0.00 -547.9 0.00 547.93 7,953.97 1,923.60 10,667.20 10,034.58 0.34 -0.09  0.060
40.00 -41.87 -6.85 0.00 -512.9 0.00 512.87 7,787.52 1,868.25 10,062.33 9,539.38 0.44 -0.11  0.059
45.00 -40.00 -6.69 0.00 -478.6 0.00 478.61 7,617.38 1,812.91 9,475.11 9,051.98 0.56 -0.12  0.058
50.00 -36.62 -6.56 0.00 -445.1 0.00 445.13 7,440.39 1,757.57 8,905.54 8,569.15 0.7 -0.14  0.057
53.25 -34.48 -6.48 0.00 -423.8 0.00 423.82 6,402.43 1,559.90 7,891.64 7,370.51 0.8 -0.15  0.063
55.00 -33.93 -6.37 0.00 -412.5 0.00 412.48 6,352.05 1,542.69 7,718.42 7,231.09 0.85 -0.15  0.062
60.00 -32.37 -6.22 0.00 -380.6 0.00 380.63 6,205.61 1,493.49 7,234.09 6,837.10 1.02 -0.17  0.061
65.00 -30.86 -6.06 0.00 -349.6 0.00 349.55 6,055.47 1,444.30 6,765.45 6,449.91 1.21 -0.19  0.059
70.00 -29.40 -5.91 0.00 -319.2 0.00 319.25 5,901.64 1,395.11 6,312.51 6,069.91 1.41 -0.2  0.058
75.00 -27.99 -5.76 0.00 -289.7 0.00 289.70 5,697.71 1,345.92 5,875.26 5,651.49 1.63 -0.22  0.056
80.00 -26.63 -5.61 0.00 -260.9 0.00 260.90 5,489.47 1,296.72 5,453.70 5,243.89 1.87 -0.24  0.055
85.00 -25.31 -5.47 0.00 -232.8 0.00 232.83 5,281.22 1,247.53 5,047.83 4,851.54 2.13 -0.26  0.053
90.00 -24.04 -5.36 0.00 -205.5 0.00 205.47 5,072.97 1,198.34 4,657.66 4,474.45 2.41 -0.27  0.051
92.50 -23.43 -5.29 0.00 -192.1 0.00 192.06 4,968.85 1,173.74 4,468.45 4,291.62 2.56 -0.28  0.049
95.00 -22.32 -5.21 0.00 -178.8 0.00 178.82 4,864.72 1,149.15 4,283.17 4,112.61 2.71 -0.29  0.048
98.50 -20.81 -5.14 0.00 -160.6 0.00 160.59 4,225.80 998.22 3,693.52 3,551.63 2.92 -0.3  0.050

100.00 -20.49 -5.05 0.00 -152.9 0.00 152.88 4,171.13 985.31 3,598.59 3,459.86 3.02 -0.31  0.049
105.00 -19.48 -4.92 0.00 -127.6 0.00 127.63 3,988.92 942.26 3,291.10 3,162.63 3.35 -0.32  0.045
110.00 -18.50 -4.82 0.00 -103.0 0.00 103.02 3,806.70 899.22 2,997.34 2,878.74 3.7 -0.34  0.041
113.00 -14.81 -4.18 0.00 -88.6 0.00 88.57 3,697.37 873.39 2,827.67 2,714.82 3.92 -0.35  0.037
115.00 -14.44 -4.10 0.00 -80.2 0.00 80.21 3,624.48 856.18 2,717.30 2,608.21 4.06 -0.36  0.035
120.00 -13.57 -4.00 0.00 -59.7 0.00 59.72 3,442.27 813.13 2,451.00 2,351.02 4.45 -0.37  0.029
123.00 -9.31 -2.94 0.00 -47.7 0.00 47.72 3,332.94 787.31 2,297.81 2,203.12 4.68 -0.38  0.024
125.00 -8.99 -2.86 0.00 -41.8 0.00 41.85 3,260.05 770.09 2,198.43 2,107.18 4.84 -0.38  0.023
130.00 -8.23 -2.75 0.00 -27.6 0.00 27.55 3,077.84 727.05 1,959.59 1,876.69 5.24 -0.39  0.017
135.00 -5.20 -1.40 0.00 -13.8 0.00 13.80 2,895.62 684.00 1,734.48 1,659.55 5.65 -0.4  0.010
139.00 -4.67 -1.34 0.00 -8.2 0.00 8.21 2,749.85 649.57 1,564.28 1,495.45 5.99 -0.4  0.007
140.00 -4.47 -1.30 0.00 -6.9 0.00 6.87 2,713.40 640.96 1,523.10 1,455.76 6.07 -0.4  0.006
143.00 -3.89 -1.25 0.00 -3.0 0.00 2.95 1,513.88 361.08 845.70 806.26 6.32 -0.4  0.006
145.00 -0.26 -0.03 0.00 -0.1 0.00 0.13 1,483.19 351.24 800.25 768.18 6.49 -0.4  0.000
149.00 0.00 -0.03 0.00 0.0 0.00 0.00 1,403.62 331.56 713.11 685.85 6.83 -0.4  0.000
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EQUIVALENT LATERAL FORCES METHOD ANALYSIS
 (Based on ASCE7-16 Chapters 11, 12 and 15) 

Spectral Response Acceleration for Short Period (SS): 0.219

Spectral Response Acceleration at 1.0 Second Period (S1): 0.055

Long-Period Transition Period (TL – Seconds): 6

Importance Factor (Ie): 1.000

Site Coefficient Fa: 1.600

Site Coefficient Fv: 2.400

Response Modification Coefficient (R): 1.500

Design Spectral Response Acceleration at Short Period (Sds): 0.234

Design Spectral Response Acceleration at 1.0 Second Period (Sd1): 0.088

Seismic Response Coefficient (Cs): 0.041

Upper Limit CS: 0.041

Lower Limit CS: 0.030

Period based on Rayleigh Method (sec): 1.420

Redundancy Factor (p): 1.000

Seismic Force Distribution Exponent (k): 1.460

Total Unfactored Dead Load: 58.750 k

Seismic Base Shear (E): 2.420 k

1.2D + 1.0Ev + 1.0Eh Normal                   Seismic

                     

Segment

Height 
Above
Base

(ft)
Weight

(lb)
Wz

(lb-ft) Cvx

Horizontal
Force

(lb)

Vertical
Force

(lb)

37 147 265 390 0.011 26 330
36 144 143 205 0.006 14 179
35 141.5 587 818 0.023 55 732
34 139.5 201 274 0.008 19 251
33 137 530 703 0.020 48 660
32 132.5 724 915 0.026 62 902
31 127.5 765 915 0.026 62 954
30 124 318 365 0.010 25 396
29 121.5 506 564 0.016 38 631
28 117.5 877 931 0.026 63 1,094
27 114 363 368 0.010 25 452
26 111.5 565 555 0.016 37 704
25 107.5 974 908 0.025 61 1,215
24 102.5 1,016 883 0.025 60 1,267
23 99.25 313 259 0.007 18 390
22 96.75 1,513 1,208 0.034 82 1,886
21 93.75 1,108 845 0.024 57 1,381
20 91.25 616 451 0.013 31 768
19 87.5 1,267 874 0.024 59 1,580
18 82.5 1,315 832 0.023 56 1,640
17 77.5 1,363 787 0.022 53 1,699
16 72.5 1,410 739 0.021 50 1,758
15 67.5 1,458 688 0.019 46 1,818
14 62.5 1,506 635 0.018 43 1,877
13 57.5 1,554 580 0.016 39 1,937
12 54.125 555 190 0.005 13 692
11 51.625 2,142 683 0.019 46 2,671
10 47.5 3,380 954 0.027 64 4,213
9 42.5 1,866 448 0.012 30 2,327
8 37.5 1,920 384 0.011 26 2,393
7 32.5 1,973 320 0.009 22 2,460
6 27.5 2,027 257 0.007 17 2,527
5 22.5 2,081 197 0.006 13 2,594
4 17.5 2,134 140 0.004 9 2,661
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Segment

Height 
Above
Base

(ft)
Weight

(lb)
Wz

(lb-ft) Cvx

Horizontal
Force

(lb)

Vertical
Force

(lb)

3 12.5 2,188 88 0.002 6 2,728
2 7.5 2,242 43 0.001 3 2,795
1 2.5 2,295 9 0.000 1 2,862
Alcatel-Lucent RRH2X60-AWS 145 132 190 0.005 13 165
Alcatel-Lucent B13 RRH4x30-4R 145 173 250 0.007 17 216
Alcatel-Lucent RRH2x60 145 180 260 0.007 18 224
RFS DB-T1-6Z-8AB-0Z 145 88 127 0.004 9 110
Amphenol Antel WWX063X19G00 145 196 283 0.008 19 245
JMA Wireless X7C-FRO-660-VR0 145 217 313 0.009 21 271
Generic Round Platform with Handrails 145 2,500 3,606 0.101 244 3,117
Generic Round Platform with Handrails 113 2,500 2,505 0.070 169 3,117
Raycap DC6-48-60-0-8C-EV 135 16 21 0.001 1 20
Ericsson RRUS 4415 B25 135 138 179 0.005 12 172
Ericsson RRUS 4449 B5, B12 135 213 277 0.008 19 266
Ericsson RRUS 4478 B14 135 178 232 0.006 16 222
Raycap DC6-48-60-18-8C 135 32 42 0.001 3 40
Ericsson RRUS 32 (50.8 lbs) 135 152 198 0.006 13 190
CCI HPA65R-BU8A 135 162 210 0.006 14 202
Generic Round Sector Frame 135 900 1,169 0.033 79 1,122
KMW EPBQ-654L8H8-L2 135 516 670 0.019 45 643
Ericsson Radio 4460 B25+B66 123 327 371 0.010 25 408
Ericsson Radio 4480 B71+B85A 123 252 286 0.008 19 314
Ericsson Air6449 B41 123 312 354 0.010 24 389
RFS APXVAALL24 43-U-NA20 123 368 418 0.012 28 459
Generic Flat Platform with Handrails 123 2,500 2,835 0.079 192 3,117
Raycap RDIDC-9181-PF-48 113 22 22 0.001 1 27
Fujitsu TA08025-B605 113 225 225 0.006 15 281
Fujitsu TA08025-B604 113 192 192 0.005 13 239
JMA Wireless MX08FRO665-21 113 194 194 0.005 13 241

58,747 35,829 1.000 2,422 73,241

0.9D - 1.0Ev + 1.0Eh Normal                   Seismic (Reduced DL)

                     

Segment

Height 
Above
Base

(ft)
Weight

(lb)
Wz

(lb-ft) Cvx

Horizontal
Force

(lb)

Vertical
Force

(lb)

37 147 265 390 0.011 26 226
36 144 143 205 0.006 14 122
35 141.5 587 818 0.023 55 501
34 139.5 201 274 0.008 19 172
33 137 530 703 0.020 48 452
32 132.5 724 915 0.026 62 617
31 127.5 765 915 0.026 62 653
30 124 318 365 0.010 25 271
29 121.5 506 564 0.016 38 432
28 117.5 877 931 0.026 63 749
27 114 363 368 0.010 25 309
26 111.5 565 555 0.016 37 482
25 107.5 974 908 0.025 61 831
24 102.5 1,016 883 0.025 60 867
23 99.25 313 259 0.007 18 267
22 96.75 1,513 1,208 0.034 82 1,291
21 93.75 1,108 845 0.024 57 945
20 91.25 616 451 0.013 31 525
19 87.5 1,267 874 0.024 59 1,081
18 82.5 1,315 832 0.023 56 1,122
17 77.5 1,363 787 0.022 53 1,163
16 72.5 1,410 739 0.021 50 1,204
15 67.5 1,458 688 0.019 46 1,244
14 62.5 1,506 635 0.018 43 1,285
13 57.5 1,554 580 0.016 39 1,326
12 54.125 555 190 0.005 13 474
11 51.625 2,142 683 0.019 46 1,828
10 47.5 3,380 954 0.027 64 2,884
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Segment

Height 
Above
Base

(ft)
Weight

(lb)
Wz

(lb-ft) Cvx

Horizontal
Force

(lb)

Vertical
Force

(lb)

9 42.5 1,866 448 0.012 30 1,592
8 37.5 1,920 384 0.011 26 1,638
7 32.5 1,973 320 0.009 22 1,684
6 27.5 2,027 257 0.007 17 1,730
5 22.5 2,081 197 0.006 13 1,775
4 17.5 2,134 140 0.004 9 1,821
3 12.5 2,188 88 0.002 6 1,867
2 7.5 2,242 43 0.001 3 1,913
1 2.5 2,295 9 0.000 1 1,959
Alcatel-Lucent RRH2X60-AWS 145 132 190 0.005 13 113
Alcatel-Lucent B13 RRH4x30-4R 145 173 250 0.007 17 148
Alcatel-Lucent RRH2x60 145 180 260 0.007 18 154
RFS DB-T1-6Z-8AB-0Z 145 88 127 0.004 9 75
Amphenol Antel WWX063X19G00 145 196 283 0.008 19 167
JMA Wireless X7C-FRO-660-VR0 145 217 313 0.009 21 185
Generic Round Platform with Handrails 145 2,500 3,606 0.101 244 2,133
Generic Round Platform with Handrails 113 2,500 2,505 0.070 169 2,133
Raycap DC6-48-60-0-8C-EV 135 16 21 0.001 1 14
Ericsson RRUS 4415 B25 135 138 179 0.005 12 118
Ericsson RRUS 4449 B5, B12 135 213 277 0.008 19 182
Ericsson RRUS 4478 B14 135 178 232 0.006 16 152
Raycap DC6-48-60-18-8C 135 32 42 0.001 3 27
Ericsson RRUS 32 (50.8 lbs) 135 152 198 0.006 13 130
CCI HPA65R-BU8A 135 162 210 0.006 14 138
Generic Round Sector Frame 135 900 1,169 0.033 79 768
KMW EPBQ-654L8H8-L2 135 516 670 0.019 45 440
Ericsson Radio 4460 B25+B66 123 327 371 0.010 25 279
Ericsson Radio 4480 B71+B85A 123 252 286 0.008 19 215
Ericsson Air6449 B41 123 312 354 0.010 24 266
RFS APXVAALL24 43-U-NA20 123 368 418 0.012 28 314
Generic Flat Platform with Handrails 123 2,500 2,835 0.079 192 2,133
Raycap RDIDC-9181-PF-48 113 22 22 0.001 1 19
Fujitsu TA08025-B605 113 225 225 0.006 15 192
Fujitsu TA08025-B604 113 192 192 0.005 13 164
JMA Wireless MX08FRO665-21 113 194 194 0.005 13 165

58,747 35,829 1.000 2,422 50,128

1.2D + 1.0Ev + 1.0Eh Normal                   Seismic

CALCULATED FORCES

Seg 
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(fr-kips)

Mu
Mx

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(kips)

Phi
Mn

(kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -70.38 -2.42 0.00 -264.70 0.00 264.70 9,015.57 2,310.98 15,396 13,685.27 0.00 0.00 0.03
5.00 -67.58 -2.43 0.00 -252.59 0.00 252.59 8,875.00 2,255.64 14,667 13,146.83 0.00 0.00 0.03

10.00 -64.86 -2.42 0.00 -240.46 0.00 240.46 8,730.74 2,200.30 13,956 12,613.36 0.01 -0.01 0.03
15.00 -62.19 -2.42 0.00 -228.34 0.00 228.34 8,582.78 2,144.96 13,263 12,085.25 0.02 -0.01 0.03
20.00 -59.60 -2.41 0.00 -216.25 0.00 216.25 8,431.12 2,089.62 12,588 11,562.91 0.04 -0.02 0.03
25.00 -57.07 -2.40 0.00 -204.21 0.00 204.21 8,275.76 2,034.28 11,930 11,046.75 0.06 -0.02 0.03
30.00 -54.61 -2.38 0.00 -192.23 0.00 192.23 8,116.71 1,978.94 11,290 10,537.17 0.08 -0.03 0.03
35.00 -52.22 -2.35 0.00 -180.35 0.00 180.35 7,953.97 1,923.60 10,667 10,034.58 0.11 -0.03 0.03
40.00 -49.89 -2.33 0.00 -168.58 0.00 168.58 7,787.52 1,868.25 10,062 9,539.38 0.14 -0.04 0.02
45.00 -45.68 -2.26 0.00 -156.94 0.00 156.94 7,617.38 1,812.91 9,475 9,051.98 0.18 -0.04 0.02
50.00 -43.01 -2.22 0.00 -145.63 0.00 145.63 7,440.39 1,757.57 8,906 8,569.15 0.23 -0.05 0.02
53.25 -42.32 -2.21 0.00 -138.42 0.00 138.42 6,402.43 1,559.90 7,892 7,370.51 0.26 -0.05 0.03
55.00 -40.38 -2.17 0.00 -134.56 0.00 134.56 6,352.05 1,542.69 7,718 7,231.09 0.28 -0.05 0.03
60.00 -38.50 -2.13 0.00 -123.71 0.00 123.71 6,205.61 1,493.49 7,234 6,837.10 0.33 -0.06 0.02
65.00 -36.68 -2.08 0.00 -113.08 0.00 113.08 6,055.47 1,444.30 6,765 6,449.91 0.40 -0.06 0.02
70.00 -34.92 -2.03 0.00 -102.66 0.00 102.66 5,901.64 1,395.11 6,313 6,069.91 0.46 -0.07 0.02
75.00 -33.23 -1.98 0.00 -92.49 0.00 92.49 5,697.71 1,345.92 5,875 5,651.49 0.54 -0.07 0.02
80.00 -31.59 -1.93 0.00 -82.58 0.00 82.58 5,489.47 1,296.72 5,454 5,243.89 0.61 -0.08 0.02
85.00 -30.01 -1.87 0.00 -72.95 0.00 72.95 5,281.22 1,247.53 5,048 4,851.54 0.70 -0.08 0.02
90.00 -29.24 -1.84 0.00 -63.61 0.00 63.61 5,072.97 1,198.34 4,658 4,474.45 0.79 -0.09 0.02
92.50 -27.86 -1.78 0.00 -59.01 0.00 59.01 4,968.85 1,173.74 4,468 4,291.62 0.83 -0.09 0.02
95.00 -25.97 -1.70 0.00 -54.56 0.00 54.56 4,864.72 1,149.15 4,283 4,112.61 0.88 -0.09 0.02
98.50 -25.58 -1.68 0.00 -48.62 0.00 48.62 4,225.80 998.22 3,694 3,551.63 0.95 -0.10 0.02
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Seg 
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(fr-kips)

Mu
Mx

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(kips)

Phi
Mn

(kips)

Total
Deflect

(in)
Rotation

(deg) Ratio
100.00 -24.31 -1.62 0.00 -46.10 0.00 46.10 4,171.13 985.31 3,599 3,459.86 0.98 -0.10 0.02
105.00 -23.10 -1.56 0.00 -37.99 0.00 37.99 3,988.92 942.26 3,291 3,162.63 1.09 -0.10 0.02
110.00 -22.39 -1.52 0.00 -30.20 0.00 30.20 3,806.70 899.22 2,997 2,878.74 1.20 -0.11 0.02
113.00 -18.04 -1.28 0.00 -25.64 0.00 25.64 3,697.37 873.39 2,828 2,714.82 1.27 -0.11 0.01
115.00 -16.94 -1.21 0.00 -23.08 0.00 23.08 3,624.48 856.18 2,717 2,608.21 1.32 -0.11 0.01
120.00 -16.31 -1.17 0.00 -17.02 0.00 17.02 3,442.27 813.13 2,451 2,351.02 1.44 -0.12 0.01
123.00 -11.23 -0.85 0.00 -13.50 0.00 13.50 3,332.94 787.31 2,298 2,203.12 1.51 -0.12 0.01
125.00 -10.28 -0.79 0.00 -11.80 0.00 11.80 3,260.05 770.09 2,198 2,107.18 1.57 -0.12 0.01
130.00 -9.37 -0.72 0.00 -7.86 0.00 7.86 3,077.84 727.05 1,960 1,876.69 1.69 -0.12 0.01
135.00 -5.84 -0.47 0.00 -4.24 0.00 4.24 2,895.62 684.00 1,734 1,659.55 1.82 -0.12 0.01
139.00 -5.59 -0.45 0.00 -2.37 0.00 2.37 2,749.85 649.57 1,564 1,495.45 1.93 -0.13 0.00
140.00 -4.85 -0.39 0.00 -1.92 0.00 1.92 2,713.40 640.96 1,523 1,455.76 1.95 -0.13 0.00
143.00 -4.68 -0.38 0.00 -0.75 0.00 0.75 1,513.88 361.08 846 806.26 2.03 -0.13 0.00
145.00 0.00 0.00 0.00 0.00 0.00 0.00 1,483.19 351.24 800 768.18 2.09 -0.13 0.00
149.00 0.00 0.00 0.00 0.00 0.00 0.00 1,403.62 331.56 713 685.85 2.19 -0.13 0.00

0.9D - 1.0Ev + 1.0Eh Normal                   Seismic (Reduced DL)

CALCULATED FORCES

Seg 
Elev

(ft)

Pu
FY (-)
(kips)

Vu
FX (-)
(kips)

Tu
MY

(ft-kips)

Mu
MZ

(fr-kips)

Mu
Mx

(ft-kips)

Resultant
Moment
(ft-kips)

Phi
Pn

(kips)

Phi
Vn

(kips)

Phi
Tn

(kips)

Phi
Mn

(kips)

Total
Deflect

(in)
Rotation

(deg) Ratio

0.00 -48.17 -2.42 0.00 -263.30 0.00 263.30 9,015.57 2,310.98 15,396 13,685.27 0.00 0.00 0.03
5.00 -46.26 -2.42 0.00 -251.19 0.00 251.19 8,875.00 2,255.64 14,667 13,146.83 0.00 0.00 0.02

10.00 -44.39 -2.42 0.00 -239.07 0.00 239.07 8,730.74 2,200.30 13,956 12,613.36 0.01 -0.01 0.02
15.00 -42.57 -2.41 0.00 -226.97 0.00 226.97 8,582.78 2,144.96 13,263 12,085.25 0.02 -0.01 0.02
20.00 -40.79 -2.40 0.00 -214.91 0.00 214.91 8,431.12 2,089.62 12,588 11,562.91 0.03 -0.02 0.02
25.00 -39.06 -2.39 0.00 -202.90 0.00 202.90 8,275.76 2,034.28 11,930 11,046.75 0.05 -0.02 0.02
30.00 -37.38 -2.37 0.00 -190.96 0.00 190.96 8,116.71 1,978.94 11,290 10,537.17 0.08 -0.03 0.02
35.00 -35.74 -2.34 0.00 -179.12 0.00 179.12 7,953.97 1,923.60 10,667 10,034.58 0.11 -0.03 0.02
40.00 -34.15 -2.32 0.00 -167.39 0.00 167.39 7,787.52 1,868.25 10,062 9,539.38 0.14 -0.04 0.02
45.00 -31.26 -2.25 0.00 -155.81 0.00 155.81 7,617.38 1,812.91 9,475 9,051.98 0.18 -0.04 0.02
50.00 -29.43 -2.21 0.00 -144.55 0.00 144.55 7,440.39 1,757.57 8,906 8,569.15 0.23 -0.04 0.02
53.25 -28.96 -2.20 0.00 -137.38 0.00 137.38 6,402.43 1,559.90 7,892 7,370.51 0.26 -0.05 0.02
55.00 -27.64 -2.16 0.00 -133.54 0.00 133.54 6,352.05 1,542.69 7,718 7,231.09 0.28 -0.05 0.02
60.00 -26.35 -2.11 0.00 -122.75 0.00 122.75 6,205.61 1,493.49 7,234 6,837.10 0.33 -0.06 0.02
65.00 -25.11 -2.07 0.00 -112.18 0.00 112.18 6,055.47 1,444.30 6,765 6,449.91 0.39 -0.06 0.02
70.00 -23.90 -2.02 0.00 -101.83 0.00 101.83 5,901.64 1,395.11 6,313 6,069.91 0.46 -0.07 0.02
75.00 -22.74 -1.97 0.00 -91.73 0.00 91.73 5,697.71 1,345.92 5,875 5,651.49 0.53 -0.07 0.02
80.00 -21.62 -1.91 0.00 -81.89 0.00 81.89 5,489.47 1,296.72 5,454 5,243.89 0.61 -0.08 0.02
85.00 -20.54 -1.85 0.00 -72.32 0.00 72.32 5,281.22 1,247.53 5,048 4,851.54 0.69 -0.08 0.02
90.00 -20.01 -1.82 0.00 -63.05 0.00 63.05 5,072.97 1,198.34 4,658 4,474.45 0.78 -0.09 0.02
92.50 -19.07 -1.77 0.00 -58.49 0.00 58.49 4,968.85 1,173.74 4,468 4,291.62 0.83 -0.09 0.02
95.00 -17.77 -1.68 0.00 -54.08 0.00 54.08 4,864.72 1,149.15 4,283 4,112.61 0.88 -0.09 0.02
98.50 -17.51 -1.67 0.00 -48.19 0.00 48.19 4,225.80 998.22 3,694 3,551.63 0.95 -0.10 0.02

100.00 -16.64 -1.61 0.00 -45.69 0.00 45.69 4,171.13 985.31 3,599 3,459.86 0.98 -0.10 0.02
105.00 -15.81 -1.54 0.00 -37.65 0.00 37.65 3,988.92 942.26 3,291 3,162.63 1.08 -0.10 0.02
110.00 -15.33 -1.51 0.00 -29.93 0.00 29.93 3,806.70 899.22 2,997 2,878.74 1.19 -0.11 0.01
113.00 -12.35 -1.27 0.00 -25.41 0.00 25.41 3,697.37 873.39 2,828 2,714.82 1.26 -0.11 0.01
115.00 -11.60 -1.20 0.00 -22.88 0.00 22.88 3,624.48 856.18 2,717 2,608.21 1.31 -0.11 0.01
120.00 -11.16 -1.16 0.00 -16.87 0.00 16.87 3,442.27 813.13 2,451 2,351.02 1.43 -0.12 0.01
123.00 -7.69 -0.84 0.00 -13.38 0.00 13.38 3,332.94 787.31 2,298 2,203.12 1.50 -0.12 0.01
125.00 -7.03 -0.78 0.00 -11.69 0.00 11.69 3,260.05 770.09 2,198 2,107.18 1.55 -0.12 0.01
130.00 -6.42 -0.72 0.00 -7.79 0.00 7.79 3,077.84 727.05 1,960 1,876.69 1.68 -0.12 0.01
135.00 -4.00 -0.46 0.00 -4.20 0.00 4.20 2,895.62 684.00 1,734 1,659.55 1.81 -0.12 0.00
139.00 -3.82 -0.44 0.00 -2.35 0.00 2.35 2,749.85 649.57 1,564 1,495.45 1.91 -0.12 0.00
140.00 -3.32 -0.39 0.00 -1.91 0.00 1.91 2,713.40 640.96 1,523 1,455.76 1.94 -0.12 0.00
143.00 -3.20 -0.37 0.00 -0.75 0.00 0.75 1,513.88 361.08 846 806.26 2.02 -0.13 0.00
145.00 0.00 0.00 0.00 0.00 0.00 0.00 1,483.19 351.24 800 768.18 2.07 -0.13 0.00
149.00 0.00 0.00 0.00 0.00 0.00 0.00 1,403.62 331.56 713 685.85 2.18 -0.13 0.00
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ANALYSIS SUMMARY

                                                      Reactions                                                         .                  .         Max Usage      .

Load Case

Shear
FX

(kips)

Shear
FZ

(kips)

Axial
FY

(kips)

Moment
MX

(ft-kips)

Moment
MY

(ft-kips)

Moment
MZ

(ft-kips)
Elev

(ft)
Interaction

Ratio

1.2D + 1.0W Normal 34.87 0.00 70.48 0.00 0.00 3531.59 0.00 0.27
0.9D + 1.0W Normal 34.86 0.00 52.85 0.00 0.00 3516.46 0.00 0.26
1.2D + 1.0Di + 1.0Wi Normal 9.50 0.00 88.31 0.00 0.00 929.96 0.00 0.08
1.2D + 1.0Ev + 1.0Eh Normal 2.43 0.00 70.38 0.00 0.00 264.70 0.00 0.03
0.9D - 1.0Ev + 1.0Eh Normal 2.42 0.00 48.17 0.00 0.00 263.30 0.00 0.02
1.0D + 1.0W Service Normal 8.06 0.00 58.75 0.00 0.00 814.60 0.00 0.07



4:55 PM 10/1/2021          207956 - Easton, CT  (ANSI/TIA-222-H)

Number of Sides 18 - Moment, Mu 3,531.6 k-ft Capacity Result

Diameter 74.32 in Axial, Pu 70.5 k 18% Pass

Thickness 9/16 in Shear, Vu 34.9 k 30% Pass

Orientation Offset ° 198 ° - -

Shape Round - Quantity -

Diameter, ø 87.75 in Bar Size in

Thickness 2 3/4 in Diameter, ø 0 in

Grade Bracket Type -

Yield Strength, Fy 50 ksi Circle 84.62 in

Tensile Strength, Fu 65 ksi Orientation Offset °

Clip N/A in Applied Force, Pu 0.0 k

Orientation Offset ° 0.0 k

Anchor Rod Detail d η=0.5

Clear Distance 4 in

Applied Moment, Mu 436.6 k Quantity -

2478.8 k Diameter, ø in

Bolt Circle in

Grade

Arrangement Radial - Yield Strength, Fy #N/A ksi

Quantity 30 - Tensile Strength, Fu #N/A ksi

Diameter, ø 2 1/4 in Bypass Base?

Bolt Circle 82 in Orientation Offset °

Grade Applied Force, Pu 0.0 k

Yield Strength, Fy 75 ksi 0.0 k

Tensile Strength, Fu 100 ksi

Spacing 8.6 in

Orientation Offset ° Quantity -

Applied Force, Pu 73.3 k Diameter, ø in

243.6 k Bolt Circle in

Grade

Yield Strength, Fy #N/A ksi

Arrangement - Tensile Strength, Fu #N/A ksi

Quantity - Bypass Base?

Height in Orientation Offset °

Width in Applied Force, Pu 0.0 k

Effective Width 0.000 in 0.0 k

Thickness in

Effective Thickness in

Notch in

Flat Edge in

Grade -

Yield Strength, Fy #N/A ksi

Tensile Strength, Fu #N/A ksi

Horizontal Weld

Horizontal Fillet Size in

Bevel Depth in Capacity -

Vertical Weld 18% Pass

Vertical Fillet Size in 30% Pass

Weld Strength ksi - -

Electrode Coefficient #N/A - - -

Orientation Offset ° - -

0.0 k - -

#N/A k - -

0.0 k - -

0.0 k - -Stiffener Comp.

Base Plate

Anchor Rods

Bolt Group 1

Bolt Group 2

Dwyidag

Stiffener Weld (V)

Stiffener Weld (H)

Stiffener Tension

Base Plate & Anchor Rod Analysis

Pole Dimensions Base Reactions

Component

Base Plate

Bending Stress, φMn

Base Plate

Report Capacities

Dwyidag

Dywidag Reinforcement

Dywidag Bar, φPn

A572-50

Original Anchor Rods

Additional Anchor Rods

Comp. Capacity, φPn

Ten. Capacity, φTn

Horz. Weld, φRn

Vertical Weld, φRn

Anchor Rods, φPn

Stiffeners

A615-75

Fillet

Individual Capacity Summary

Component

Additional Anchor Rods

Additional Rod, φPn

Additional Rod, φPn

Neutral Axis

Anchor Rods

X:\C-E\Easton, CT (207956)\Structural Info\Monopole.Base-Plate-and-Anchor-Rod.v2.2           Checked By: 5/14/2020



Reaction Distribution Geometric Properties

Shape - Anchor Rod Quantity, N - Applied Axial Force, Pu k

Diameter, D in Rod Diameter, d in Applied Horizontal Force, Vu k

Thickness, t in Bolt Circle, BC in

Yield Strength, Fy ksi Yield Strength, Fy ksi

Tensile Strength, Fu ksi Tensile Strength, Fu ksi Vert.-to-Stiffener a=ex/l -

Base Plate Chord in Applied Axial, Pu k Spacing Ratio, k -

Detail Type - Applied Shear, Vu k Weld Coefficient, C -

Detail Factor - Compressive Capacity, φPn k Compressive Capacity, φPn k

Clear Distance - Tensile Capacity, φRnt OK Vert.-to-Plate a=ex/l -

Interaction Capacity OK Spacing Ratio, k -

Weld Coefficient, C -

Chord Length AA in Shear Capacity, φVn k

Additional AA in Bolt Quantity, N - Pu/fPPn + Vu/fVVn

Section Modulus, Z in3 Bolt Diameter, d in

Applied Moment, Mu k-ft Bolt Circle, BC in

Bending Capacity, φMn k-ft Yield Strength, Fy ksi Horz.-to-Stiffener a=ex/l -

Capacity, Mu/φMn OK Tensile Strength, Fu ksi Spacing Ratio, k -

Applied Axial, Pu k Weld Coefficient, C -

Chord Length AB in Applied Shear, Vu k Effective Fillet in

Additional AB in Compressive Capacity, φPn k Compressive Capacity, φPn k

Section Modulus, Z in3 Compressive Capacity, φPn Horz.-to-Pole a=ex/l -

Applied Moment, Mu k-ft Interaction Capacity Spacing Ratio, k -

Bending Capacity, φMn k-ft Weld Coefficient, C -

Capacity, Mu/φMn OK Shear Capacity, φVn k

Bolt Quantity, N - Pu/fPPn + Vu/fVVn

Bend Line Length in Bolt Diameter, d in

Additional Bend Line in Bolt Circle, BC in

Section Modulus, Z in3 Yield Strength, Fy ksi Gross Cross Section in2

Applied Moment, Mu k-ft Tensile Strength, Fu ksi Net Cross Section in2

Bending Capacity, φMn k-ft Applied Axial, Pu k Tensile Capacity, φTn k

Capacity, Mu/φMn OK Applied Shear, Vu k Capacity, Tu/φTn

Compressive Capacity, φPn k

Compressive Capacity, φPn

Arc Length in Interaction Capacity Radius of Gyration in3

Section Modulus, Z in3 kl/r -

Moment Arm in 4.71 (E/Fy) -

Applied Moment, Mu k-ft Dywidag Quantity, N - Buckling Stress(Fe) -

Bending Capacity, φMn k-ft Dywidag Diameter, d in Crit. Buckling Stress(Fcr) ksi

Capacity, Mu/φMn Bolt Circle, BC in Compressive Capacity, φPn k

Yield Strength, Fy ksi Capacity, Pu/φPn

Tensile Strength, Fu ksi

Applied Axial, Pu k

Compressive Capacity, φPn k

Capacity, Pu/φPn

29.136

#DIV/0!

#DIV/0!

#DIV/0!

#N/A

#DIV/0!

#DIV/0!

0.0

0.00

0

82

75

100

243.6

0.302

#DIV/0!

#DIV/0!

4

0.50

d

Round

#DIV/0!

Plate Compression

0.000

#DIV/0!

0.000

55.085

0.0

0.0

-

0.0

-

#DIV/0!

#DIV/0!

0.00

0.0

#N/A

-

436.6

2478.8

0.176

0.000

0.0

0.000

0.000

0.000

0.0

0.0

0.0

0

0

Dywidag Reinforcement

84.62

75

100

0.0

0.0

0.0

34.9

0.00

0.00

0.00

0.00

1.00 3.9761

0.0000

0.0

0.0

0.0

0.0

3531.6

0.0

0.2

0.301

Internal Base Plate

30

2.25

34.9

k

0.0

0.0

0.0

Vu

Shear

88198.550.76277.2044129.6795

in
4#in

4
in

2
in

2-

Section

-

Factor

k-ft

Mu

Moment

1.003531.6

3.2477 0.8393 4.5 77240.71

Moment 

of Inertia

Threads 

per Inch

Individual 

Inertia
Net Area

Gross 

Area

0.00

0.0

0.0000 0.0000 0 0.00

0.0000 0.0000 0.0000 0 0.00

0

0

Calculations for Monopole Base Plate & Anchor Rod Analysis

Stiffener Forces

Dywidag Forces

Additional Bolt (Grp2) Forces

Additional Bolt (Grp1) Forces

Anchor Rod Forces

Base Forces

-

Reaction

Stiffener

Dywidag

Bolt2

Bolt1

Bolt

Pole

0.0000 0.00

0.0000 0.0000 0.0000

Plate Tension

37.761

81.790

312.1

3680.6

0.085

39.977

85.981

436.6

3869.1

0.113

5.500

5.500

0

0.0

0.0

0

0

0

0.000

#DIV/0!

#N/A

Base Plate Stiffeners

Additional Bolt Group 2

Additional Bolt Group 1

Anchor RodsBase Plate

0.0000 0.0000

External Base Plate

87.75

2.75

0

0

0

73.3

-

#DIV/0!

#N/A

Vertical Weld

Horizontal Weld

50

65

46.654

#DIV/0!



Site Name:
Site Number:
Tower Type:
Design Loads (Factored) - Analysis per TIA-222-H Standards

Design / Analysis / Mapping: Analysis - Shear/Leg (Compression): 23.3 k
Compression/Leg: 70.5 k Shear/Leg (Uplift): 19.2 k
Uplift/Leg: 0.0 k Concrete Strength (f'

c): 4,500 psi
Total Shear: 34.9 k Pad Tension Steel Depth: 23.44 in
Moment: 3,531.6 k-ft Dead Load Factor: 0.9 -
Tower + Appurtenance Weight: 70.5 k fShear: 0.75 -
Depth to Base of Foundation (l + t - h): 6 ft fFlexure / Tension: 0.9 -
Diameter of Pier (d): 9 ft fCompression: 0.65 -
Length of Pier (l): 4.25 ft b: 0.83 -
Height of Pier above Ground (h): 0.5 ft Bottom Pad Rebar Size #: 9 -
Width of Pad (W): 33.5 ft # of Bottom Pad Rebar: 79 -
Length of Pad (L): 33.5 ft Pad Bottom Steel Area: 79.00 in2

Thickness of Pad (t): 2.25 ft Pad Steel Fy: 60,000 psi
Tower Leg Center to Center: 0 ft Top Pad Rebar Size #: 9 -
Number of Tower Legs: 1 - # of Top Pad Rebar: 79 -
Tower Center from Mat Center: 0 ft Pad Top Steel Area: 79.00 in2

Depth Below Ground Surface to Water Table: 99 ft Pier Rebar Size #: 9 -
Unit Weight of Concrete: 150 pcf Pier Steel Area (Single Bar): 1.00 in2

Unit Weight of Soil Above Water Table: 165 pcf # of Pier Rebar: 60 -
Unit Weight of Water: 62.4 pcf Pier Steel Fy: 60,000 psi
Unit Weight of Soil Below Water Table: 102.6 pcf Pier Cage Diameter: 99.6 in
Friction Angle of Uplift: 15 ° Rebar Strain Limit: 0.008 -
Coefficient of Shear Friction: 0.7 - Steel Elastic Modulus: 29,000 ksi
Ultimate Compressive Bearing Pressure: 24,000 psf Tie Rebar Size #: 5 -
Ultimate Passive Pressure on Pad Face: 0 psf Tie Steel Area (Single Bar): 0.31 in2

fSoil and Concrete Weight: 0.9 - Tie Spacing: 12 in
fSoil: 0.75 - Tie Steel Fy: 60,000 psi

Clear Cover: 3 in

Design OTM: 3758.5 k-ft
OTM Resistance: 17673.4 k-ft
Design OTM / OTM Resistance: 21% Pass

Net Bearing Pressure: 1312 psf
Factored Nominal Bearing Pressure: 18000 psf
Factored Nominal (Net) Bearing Pressure: 7% Pass
Load Direction Controling Design Bearing Pressure:

Ultimate Friction Resistance: 793.2 k Minimum Required Mat Width: 13.00 ft - OK
Ultimate Passive Pressure Resistance: 0.0 k Minimum Required Mat Thickness: 2.00 ft - OK
Total Factored Sliding Resistance: 594.9 k Minimum Required # of Vertical in Pier: 46 OK
Sliding Design / Sliding Resistance: 6% Pass Minimum Required # of Mat Rebar: 20 OK

Maximum Allowable Tie Spacing: 18 in - OK
Minimum Allowable Tie Spacing: 3 in - OK
Minimum Pier Edge to Mat Edge: 24 in - OK
Minimum Required Mat Length: 13.00 ft - OK
Minimum Required Foundation Depth: 5.10 ft - OK

Design GuideSliding Factor of Safety

Diagonal to Pad Edge

Easton, CT 
207956

Monolithic Mat & Pier Foundation Analysis

MP

Foundation Analysis Parameters Foundation Steel Parameters

Overturning Moment Usage

Soil Bearing Pressure Usage



Factored One Way Shear (Vu): 267.5 k
One Way Shear Capacity (fVc): 948.1 k ACI 318-14 25.5.5.1

Vu / fVc: 28% Pass
Load Direction Controling Shear Capacity:
Lower Steel Pad Factored Moment (Mu): 2077.0 k-ft
Lower Steel Pad Moment Capacity (fMn): 7866.3 k-ft ACI 318-14 22.3.1.1

Mu / fMn: 26% Pass
Load Direction Controling Flexural Capacity:
Upper Steel Pad Factored Moment (Mu): 878.2 k-ft
Upper Steel Pad Moment Capacity (fMn): 7866.3 k-ft
Mu / fMn: 11% Pass
Lower Pad Flexural Reinforcement Ratio: 0.0084 OK - ACI 318-14 7.6.1.1 & 8.6.1.1

Upper Pad Flexural Reinforcement Ratio: 0.0084 OK - ACI 318-14 7.6.1.1 & 8.6.1.1

Pad Shrinkage Reinforcement Ratio: 0.0168 OK - ACI 318-14 24.4.3.2

Lower Pad Reinforcement Spacing: 5.1 in OK - ACI 318-14 7.7.2.3, 8.7.2.2, & 24.4.3.3

Upper Pad Reinforcement Spacing: 5.1 in OK - ACI 318-14 7.7.2.3, 8.7.2.2, & 24.4.3.3

Ultimate Punching Shear Stress, vu: 46.60 psi ACI 318-14 R8.4.4.2.3

Nominal Punching Shear Capacity (fcvc): 201.2 psi ACI 318-14 22.6.5.2

vu / fcvc: 23% Pass
Pier Moment Pad Flexure Transfer Ratio, γf: 0.60 TIA-222-H 9.4.2

Moment Transfer Effective Flexural Width, Beff: 15.75 ft TIA-222-H 9.4.2

Moment Transfer Through Pad Flexure: 26495.46 k-in TIA-222-H 9.4.2

Moment Transfer Flexural Capacity (fMsc,f): 45657.22 k-in
gfMsc / fMsc,f: 0% Pass

Factored Moment in Pier (Mu):  3679.9 k-ft
Pier Moment Capacity (fMn): 13151.8 k-ft
Mu / fMn: 28% Pass
Factored Shear in Pier (Vu):  34.9 k
Pier Shear Capacity (fVn): 1126.2 k ACI 318-14 22.5.1.1

Vu / fVc: 3% Pass
Pier Shear Reinforcement Ratio: 0.0004 OK - No Ties Necessary for Shear - ACI11.5.6.1

Factored Tension in Pier (Tu):  0.0 k
Pier Tension Capacity (fTn): 3240.0 k
Tu / fTn: 0% Pass
Factored Compression in Pier (Pu):  70.5 k
Pier Compression Capacity (fPn): 18132.9 k ACI 318-14 22.4.2.1

Pu / fPn: 0% Pass
Pier Compression Reinforcement Ratio: 0.007 OK - TIA-222-H 9.4.1

Minimum Depth to Develop Vertical Rebar: 34 in ACI 318-14 25.4.2.3

Minimum Hook Development Length: 21 in ACI 318-14 25.4.3.1

Minimum Mat Thickness / Edge Distance from Pier: 24.0 in
Minimum Foundation Depth: 5.10 ft
Mu/fBMn + Tu/fTTn: 28% Pass

Parallel to Pad Edge

Parallel to Pad Edge

Pad Strength Capacity

Pier Strength Capacity



































ERROR: undefined

OFFENDING COMMAND: ‘~

STACK:



 

 

 

 

100 Apollo Drive  +  Suite 303  +  Chelmsford, MA 01824  +  978.856.8308  +  www.networkbuilding.com 

 

 

 

 

 

POWER DENSITY STUDY 

 
 
 
 
 
 
 
 
 
 
 



Pinnacle Telecom Group 
Professional and Technical Services  

 
 

Antenna Site FCC RF Compliance  
Assessment and Report 

for Municipal Submission 

 
Prepared for: Dish Wireless, LLC  
  

Site ID: NJJER01097B 
Site Address: 515 Morehouse Road 

Easton, CT 
   

Latitude: N 41.23560556 
Longitude: W 73.28537222 
Structure type: Monopole 
Report date: March 7, 2022 
  
Compliance Conclusion: Dish Wireless, LLC will be in compliance with the rules and 

regulations as described in OET Bulletin 65, following the 
implementation of the proposed mitigation as detailed in the 
report. 

 
14 Ridgedale Avenue - Suite 260 • Cedar Knolls, NJ 07927 • 973-451-1630



2 
 

Contents 
 
 
 
 

Introduction and Summary 3 

Antenna and Transmission Data 5 

Compliance Analysis 11 

Compliance Conclusion 18 

 

 
 
Certification 
 
Appendix A. Documents Used to Prepare the Analysis 
 
Appendix B. Background on the FCC MPE Limit 
 
Appendix C. Proposed Signage 
 
Appendix D. Summary of Expert Qualifications 
 



3 
 

Introduction and Summary 
At the request of Dish Wireless, LLC (“Dish”), Pinnacle Telecom Group has 

performed an independent expert assessment of radiofrequency (RF) levels and 

related FCC compliance for proposed wireless base station antenna operations on 

an existing monopole located at 515 Morehouse Road in Easton, CT.   Dish refers 

to the antenna site by the code “NJJER01097B”, and its proposed operation 

involves directional panel antennas and transmission in the 600 MHz, 2000 MHz 

and 2100 MHz frequency bands licensed to it by the FCC. 

 

The FCC requires all wireless antenna operators to perform an assessment of 

potential human exposure to radiofrequency (RF) fields emanating from all the 

transmitting antennas at a site whenever antenna operations are added or 

modified, and to ensure compliance with the Maximum Permissible Exposure 

(MPE) limit in the FCC’s regulations.  In this case, the compliance assessment 

needs to take into account the RF effects of other existing antenna operations at 

the site by AT&T, T-Mobile and Verizon Wireless.   Note that FCC regulations 

require any future antenna collocators to assess and assure continuing compliance 

based on the cumulative effects of all then-proposed and then-existing antennas 

at the site. 

 

This report describes a mathematical analysis of RF levels resulting around the 

site in areas of unrestricted public access, that is, at street level around the site. 

The compliance analysis employs a standard FCC formula for calculating the 

effects of the antennas in a very conservative manner, in order to overstate the RF 

levels and to ensure “safe-side” conclusions regarding compliance with the FCC 

limit for safe continuous exposure of the general public.   

 

The results of a compliance assessment can be described in layman’s terms by 

expressing the calculated RF levels as simple percentages of the FCC MPE limit.  

If the normalized reference for that limit is 100 percent, then calculated RF levels 

higher than 100 percent indicate the MPE limit is exceeded and there is a need to 

mitigate the potential exposure.  On the other hand, calculated RF levels 

consistently below 100 percent serve as a clear and sufficient demonstration of 
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compliance with the MPE limit.  We can (and will) also describe the overall worst-

case result via the “plain-English” equivalent “times-below-the-limit” factor. 

The result of the RF compliance assessment in this case is as follows: 

 

 At street level, the conservatively calculated maximum RF level from the 

combination of proposed and existing antenna operations at the site is 

4.2263 percent of the FCC general population MPE limit – well below the 

100-percent reference for compliance.  In other words, the worst-case 

calculated RF level – intentionally and significantly overstated by the 

calculations – is still more than 23 times below the FCC limit for safe, 

continuous exposure of the general public.   

 A supplemental analysis of the RF levels at the same height as the Dish 

antennas indicate that the FCC MPE limit is potentially exceeded.  

Therefore, it is recommended that two Caution signs be installed six feet 

below the antennas.  In addition, NOC Information signs are to be installed 

at the base of the monopole. 
 The results of the calculations, along with the proposed mitigation, combine 

to satisfy the FCC requirements and associated guidelines on RF 

compliance at street level around the site and on the subject roof. 

Moreover, because of the significant conservatism incorporated in the 

analysis, RF levels actually caused by the antennas will be lower than 

these calculations indicate. 

 

The remainder of this report provides the following: 

 

 relevant technical data on the proposed Dish antenna operations at the 

site, as well as on the other existing antenna operations; 

 a description of the applicable FCC mathematical model for calculating RF 

levels, and application of the relevant technical data to that model; 

 analysis of the results of the calculations against the FCC MPE limit, and 

the compliance conclusion for the site. 

 

In addition, four Appendices are included.  Appendix A provides information on the 

documents used to prepare the analysis.  Appendix B provides background on the 
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FCC MPE limit.  Appendix C details the proposed mitigation to satisfy the FCC 

requirements and associated guidelines on RF compliance.  Appendix D provides 

a summary of the qualifications of the expert certifying FCC compliance for this 

site.  

 

Antenna and Transmission Data 

The plan and elevation views that follow, extracted from the site drawings, illustrate 

the mounting positions of the Dish antennas at the site. 

 
 
Plan View: 
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Elevation View: 
 

 
 
 
 
 
 

The table that follows summarizes the relevant data for the proposed Dish antenna 

operations.    Note that the “Z” height references the centerline of the antenna.
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Ant. 
ID Carrier Antenna 

Manufacturer 
Antenna 
Model Type Freq 

(MHz) 
Ant. 
Dim. 
(ft.) 

Total 
Input 

Power 
(watts) 

Total 
ERP 

(watts) 

Z 
AGL 
(ft) 

Ant. Gain 
(dBd) B/W Azimuth EDT MDT 

 Dish Commscope FFVV-65B-R2 Panel 600 6 120 2110 113 12.46 64 50 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2000 6 160 7396 113 16.66 67 50 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2100 6 160 7396 113 16.66 67 50 2 0 
 Dish Commscope FFVV-65B-R2 Panel 600 6 120 2110 113 12.46 64 160 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2000 6 160 7396 113 16.66 67 160 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2100 6 160 7396 113 16.66 67 160 2 0 
 Dish Commscope FFVV-65B-R2 Panel 600 6 120 2110 113 12.46 64 300 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2000 6 160 7396 113 16.66 67 300 2 0 
 Dish Commscope FFVV-65B-R2 Panel 2100 6 160 7396 113 16.66 67 300 2 0 
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The area below the antennas, at street level, is of interest in terms of potential 

“uncontrolled” exposure of the general public, so the antenna’s vertical-plane 

emission characteristic is used in the calculations, as it is a key determinant of the 

relative amount of RF emissions in the “downward” direction.   

 

By way of illustration, Figure 1 that follows shows the vertical-plane radiation 

pattern of the proposed antenna model in the 600 MHz frequency band.  In this 

type of antenna radiation pattern diagram, the antenna is effectively pointed at the 

three o’clock position (the horizon) and the relative strength of the pattern at 

different angles is described using decibel units.   

 

Note that the use of a decibel scale to describe the relative pattern at different 

angles actually serves to significantly understate the actual focusing effects of the 

antenna.  Where the antenna pattern reads 20 dB the relative RF energy emitted 

at the corresponding downward angle is 1/100th of the maximum that occurs in the 

main beam (at 0 degrees); at 30 dB, the energy is only 1/1000th of the maximum. 

 

Finally, note that the automatic pattern-scaling feature of our internal software may 

skew side-by-side visual comparisons of different antenna models, or even 

different parties’ depictions of the same antenna model. 
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Figure 1.  Commscope FFVV-65B-R2 – 600 MHz Vertical-plane Pattern 

 

 

As noted at the outset, there are other existing wireless antenna operations to 

include in the compliance assessment.  For each of the wireless operators, we will 

conservatively assume operation with maximum channel capacity and at 

maximum transmitter power per channel to be used by each wireless operator in 

each of their respective FCC-licensed frequency bands. 

 

The table that follows summarizes the relevant data for the collocated antenna 

operations.  
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Carrier Antenna 
Manufacturer 

Antenna 
Model Type Freq 

(MHz) 
Total 
ERP 

(watts) 
Ant. Gain 

(dBd) Azimuth 

AT&T Generic Generic Panel 700 4945 11.26 N/A 
AT&T Generic Generic Panel 850 2400 11.76 N/A 
AT&T Generic Generic Panel 1900 5756 15.56 N/A 
AT&T Generic Generic Panel 2100 5890 15.66 N/A 
AT&T Generic Generic Panel 2300 4131 16.16 N/A 
T-Mobile Generic Generic Panel 600 3163 12.96 N/A 
T-Mobile Generic Generic Panel 700 867 13.36 N/A 
T-Mobile Generic Generic Panel 1900 4123 15.36 N/A 
T-Mobile Generic Generic Panel 1900 1452 15.60 N/A 
T-Mobile Generic Generic Panel 2100 4626 15.86 N/A 
T-Mobile Generic Generic Panel 1900 1419 15.50 N/A 
T-Mobile Generic Generic Panel 2500 12804 22.35 N/A 
Verizon Wireless Generic Generic Panel 746 2400 11.76 N/A 
Verizon Wireless Generic Generic Panel 869 5166 12.36 N/A 
Verizon Wireless Generic Generic Panel 1900 5372 15.26 N/A 
Verizon Wireless Generic Generic Panel 2100 5625 15.46 N/A 
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Compliance Analysis 

FCC Office of Engineering and Technology Bulletin 65 (“OET Bulletin 65”) provides 

guidelines for mathematical models to calculate the RF levels at various points 

around transmitting antennas.  Different models apply in different areas around 

antennas, with one model applying to street level around a site, and another 

applying to the rooftop near the antennas.  We will address each area of interest 

in turn in the subsections that follow. 

 

Street Level Analysis 
 

At street-level around an antenna site (in what is called the “far field” of the 

antennas), the RF levels are directly proportional to the total antenna input power 

and the relative antenna gain in the downward direction of interest – and the levels 

are otherwise inversely proportional to the square of the straight-line distance to 

the antenna.   

 

Conservative calculations also assume the potential RF exposure is enhanced by 

reflection of the RF energy from the intervening ground.  Our calculations will 

assume a 100% “perfect”, mirror-like reflection, which is the absolute worst-case 

scenario.     

 

The formula for street-level compliance assessment for any given wireless antenna 

operation is as follows: 

 

MPE% = (100 * Chans * TxPower * 10 (Gmax-Vdisc/10)  * 4 ) / ( MPE * 4π * R2 ) 
 

where  

 

MPE% = RF level, expressed as a percentage of the MPE limit 
applicable to continuous exposure of the general 
public 

   
100 = factor to convert the raw result to a percentage 
   
Chans = maximum number of RF channels per sector 
   
TxPower = maximum transmitter power per channel, in milliwatts  
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10 (Gmax-Vdisc/10)   = numeric equivalent of the relative antenna gain in the 

downward direction of interest; data on the antenna 
vertical-plane pattern is taken from manufacturer 
specifications 

   
4 = factor to account for a 100-percent-efficient energy 

reflection from the ground, and the squared 
relationship between RF field strength and power 
density (22 = 4) 

   
MPE = FCC general population MPE limit 
   
R = straight-line distance from the RF source to the point 

of interest, centimeters 
 

The MPE% calculations are performed out to a distance of 500 feet from the facility 

to points 6.5 feet (approximately two meters, the FCC-recommended standing 

height) off the ground, as illustrated in Figure 2, below. 

 

 

 

It is popularly understood that the farther away one is from an antenna, the lower 

the RF level – which is generally but not universally correct.  The results of MPE% 

calculations fairly close to the site will reflect the variations in the vertical-plane 

antenna pattern as well as the variation in straight-line distance to the antenna.   

 

0 500 

R 

antenna 

Ground Distance D from the site 

height 
from 

antenna 
bottom 
to 6.5’ 
above 
ground 
level 

Figure 2.  Street-level MPE% Calculation Geometry 
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Therefore, RF levels may actually increase slightly with increasing distance within 

the range of zero to 500 feet from the site.  As the distance approaches 500 feet 

and beyond, though, the antenna pattern factor becomes less significant, the RF 

levels become primarily distance-controlled and, as a result, the RF levels 

generally decrease with increasing distance.  In any case, the RF levels more than 

500 feet from a wireless antenna site are well understood to be sufficiently low to 

be comfortably in compliance.  

 

According to the FCC, when directional antennas (such as panels) are used, 

compliance assessments are based on the RF effect of a single (facing) antenna 

sector, as the effects of directional antennas pointed away from the point(s) of 

interest are considered insignificant.  If the different parameters apply in the 

different sectors, compliance is based on the worst-case parameters.   

 

Street level FCC compliance for a collocated antenna site is assessed in the 

following manner.  At each distance point along the ground, an MPE% calculation 

is made for each antenna operation (including each frequency band), and the sum 

of the individual MPE% contributions at each point is compared to 100 percent, the 

normalized reference for compliance with the MPE limit.  We refer to the sum of 

the individual MPE% contributions as “total MPE%”, and any calculated total 

MPE% result exceeding 100 percent is, by definition, higher than the FCC limit and 

represents non-compliance and a need to mitigate the potential exposure.  If all 

results are consistently below 100 percent, on the other hand, that set of results 

serves as a clear and sufficient demonstration of compliance with the MPE limit. 

 

Note that the following conservative methodology and assumptions are 

incorporated into the MPE% calculations on a general basis: 

 

1. The antennas are assumed to be operating continuously at maximum 

power and maximum channel capacity. 

2. The power-attenuation effects of shadowing or other obstructions to the 

line-of-sight path from the antenna to the point of interest are ignored. 

3. The calculations intentionally minimize the distance factor (R) by assuming 

a 6’6” human and performing the calculations from the bottom (rather than 
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the centerline) of each operator’s lowest-mounted antenna, as applicable. 

4. The calculations also conservatively take into account, when applicable, 

the different technical characteristics and related RF effects of the use of 

multiple antennas for transmission in the same frequency band. 

5. The RF exposure at ground level is assumed to be 100-percent enhanced 

(increased) via a “perfect” field reflection from the intervening ground. 

 

The net result of these assumptions is to intentionally and significantly overstate 

the calculated RF levels relative to the levels that will actually result from the 

antenna operations – and the purpose of this conservatism is to allow very “safe-

side” conclusions about compliance. 

 

The table that follows provides the results of the MPE% calculations for each 

antenna operation, with the overall worst-case calculated result highlighted in bold 

in the last column.  Note that the transmission parameters for each Dish antenna 

sector are identical, and the calculations reflect the worst-case result for any/all 

sectors. 
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Ground 
Distance 

(ft) 

Dish 
600 MHz 
MPE% 

Dish 
2000 MHz 

MPE% 

Dish 
2100 MHz 

MPE% 
AT&T 
MPE% 

T-Mobile 
MPE% 

Verizon 
Wireless 
MPE% 

Total 
MPE% 

        

0 0.0454 0.0021 0.0003 0.0741 0.3093 0.0182 0.4494 
20 0.0884 0.0038 0.0050 0.0863 0.4504 0.0228 0.6567 
40 0.1858 0.0205 0.0331 0.1675 0.9071 0.0501 1.3641 
60 0.0653 0.0170 0.1343 0.2580 0.9884 0.1024 1.5654 
80 0.0462 0.2155 0.0446 0.3616 0.7189 0.1280 1.5148 
100 0.2467 0.1818 0.3644 0.4014 0.4561 0.1263 1.7767 
120 0.2894 0.2630 0.3220 0.3932 0.5373 0.0979 1.9028 
140 0.1678 0.0578 0.1876 0.6665 0.7266 0.1794 1.9857 
160 0.0598 0.0356 0.0257 0.7430 1.1164 0.2465 2.2270 
180 0.0336 0.0037 0.0433 0.7053 1.6199 0.2044 2.6102 
200 0.0280 0.0792 0.0322 0.8318 2.3178 0.2597 3.5487 
220 0.0211 0.0736 0.1253 0.9656 2.6437 0.3826 4.2119 
240 0.0116 0.0139 0.0725 0.7997 2.7032 0.3956 3.9965 
260 0.0100 0.0853 0.0237 0.5620 2.0086 0.3399 3.0295 
280 0.0172 0.1104 0.0665 0.4137 2.4106 0.2518 3.2702 
300 0.0324 0.0933 0.1059 0.3004 3.5048 0.1895 4.2263 
320 0.1023 0.0182 0.0779 0.2671 3.5008 0.1308 4.0971 
340 0.1513 0.0048 0.0341 0.2346 3.3855 0.0463 3.8566 
360 0.1362 0.0044 0.0307 0.2595 3.2417 0.0229 3.6954 
380 0.1909 0.0041 0.0096 0.2667 3.0983 0.0236 3.5932 
400 0.2536 0.0033 0.0032 0.2652 2.8078 0.0436 3.3767 
420 0.3223 0.0066 0.0020 0.3382 2.7244 0.0855 3.4790 
440 0.2952 0.0060 0.0018 0.3104 2.6635 0.0786 3.3555 
460 0.3626 0.0235 0.0091 0.4599 2.5082 0.1354 3.4987 
480 0.3343 0.0217 0.0083 0.6638 2.4253 0.2121 3.6655 
500 0.3983 0.0505 0.0296 0.6149 2.3931 0.1966 3.6830 



16 
 

As indicated, the maximum calculated overall RF level is 4.2263 percent of the 

FCC MPE limit – well below the 100-percent reference for compliance.  

 

A graph of the overall calculation results, shown below, perhaps provides a clearer 

visual illustration of the relative compliance of the calculated RF levels.  The line 

representing the overall calculation results shows an obviously clear, consistent 

margin to the FCC MPE limit. 

 

 

 
The graphic output for the areas at street level surrounding the site is reproduced 

on the next page. 
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Near-field Analysis 
 

The compliance analysis for the same height as the antennas is performed using 

the RoofMaster program by Waterford Consultants.  

 

RF levels in the near field of an antenna depend on the power input to the antenna, 

the antenna’s length and horizontal beamwidth, the mounting height of the antenna 

above nearby roof, and one’s position and distance from the antenna.  RF levels 

in front of a directional antenna are higher than they are to the sides or rear, and 

in any given horizontal direction are inversely proportional to the straight-line 

distance to the antenna. 

 

The RoofMaster graphic outputs for the same height as the Dish antennas are 

reproduced on the next page. 
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Compliance Conclusion 
 

According to the FCC, the MPE limit has been constructed in such a manner that 

continuous human exposure to RF fields up to and including 100 percent of the 

MPE limit is acceptable and safe. 

RoofMaster – Same Height as the Antennas –  
Alpha / Beta / Gamma sectors 

RoofMaster – Same Height as the Antennas –  
Alpha / Beta / Gamma sectors 
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The conservative analysis in this case shows that the maximum calculated RF 

level from the combination of proposed and existing antenna operations at street 

level around the site is 4.2263 percent of the FCC general population MPE limit.  

At the same height as the antennas, the analysis shows that the calculated RF 

levels potentially exceed the FCC MPE limit.  Per Dish guidelines, and consistent 

with FCC guidance on compliance, it is recommended that two Caution signs be 

installed six feet below the antennas.  In addition, NOC Information signs be 

installed at the base of the monopole. 

 

The results of the calculations, along with the described RF mitigation, combine to 

satisfy the FCC’s RF compliance requirements and associated guidelines on 

compliance.   

 

Moreover, because of the extremely conservative calculation methodology and 

operational assumptions we applied in the analysis, RF levels actually caused by 

the antennas will be significantly lower than the calculation results here indicate. 



 
 

Certification  

It is the policy of Pinnacle Telecom Group that all FCC RF compliance 

assessments are reviewed, approved, and signed by the firm’s Chief Technical 

Officer who certifies as follows: 

 

1. I have read and fully understand the FCC regulations concerning RF safety 

and the control of human exposure to RF fields (47 CFR 1.1301 et seq).  

2. To the best of my knowledge, the statements and information disclosed in this 

report are true, complete and accurate. 

3. The analysis of site RF compliance provided herein is consistent with the 

applicable FCC regulations, additional guidelines issued by the FCC, and 

industry practice. 

4. The results of the analysis indicate that the subject antenna operations will be 

in compliance with the FCC regulations concerning the control of potential 

human exposure to the RF emissions from antennas. 

 
 
 
 ____________________________________  __________ 
        Daniel J. Collins          Date 
  Chief Technical Officer 

Pinnacle Telecom Group, LLC 

3/7/22 



 

 

Appendix A. Documents Used to Prepare the Analysis 
 
RFDS: RFDS-NJJER01097B-Final-20211115-v.0_20211116091031 
  
CD: NJJER01097B_FinalStampedCDs_20211104164956 

 



 
 

Appendix B. Background on the FCC MPE Limit 
 
As directed by the Telecommunications Act of 1996, the FCC has established 
limits for maximum continuous human exposure to RF fields.   

 
The FCC maximum permissible exposure (MPE) limits represent the consensus 
of federal agencies and independent experts responsible for RF safety matters.  
Those agencies include the National Council on Radiation Protection and 
Measurements (NCRP), the Occupational Safety and Health Administration 
(OSHA), the National Institute for Occupational Safety and Health (NIOSH), the 
American National Standards Institute (ANSI), the Environmental Protection 
Agency (EPA), and the Food and Drug Administration (FDA).  In formulating its 
guidelines, the FCC also considered input from the public and technical community 
– notably the Institute of Electrical and Electronics Engineers (IEEE). 
 
The FCC’s RF exposure guidelines are incorporated in Section 1.301 et seq of its 
Rules and Regulations (47 CFR 1.1301-1.1310).  Those guidelines specify MPE 
limits for both occupational and general population exposure. 

 
The specified continuous exposure MPE limits are based on known variation of 
human body susceptibility in different frequency ranges, and a Specific Absorption 
Rate (SAR) of 4 watts per kilogram, which is universally considered to accurately 
represent human capacity to dissipate incident RF energy (in the form of heat).  
The occupational MPE guidelines incorporate a safety factor of 10 or greater with 
respect to RF levels known to represent a health hazard, and an additional safety 
factor of five is applied to the MPE limits for general population exposure.  Thus, 
the general population MPE limit has a built-in safety factor of more than 50.  The 
limits were constructed to appropriately protect humans of both sexes and all ages 
and sizes and under all conditions – and continuous exposure at levels equal to or 
below the applicable MPE limits is considered to result in no adverse health effects 
or even health risk. 
 
The reason for two tiers of MPE limits is based on an understanding and 
assumption that members of the general public are unlikely to have had 
appropriate RF safety training and may not be aware of the exposures they 
receive; occupational exposure in controlled environments, on the other hand, is 
assumed to involve individuals who have had such training, are aware of the 
exposures, and know how to maintain a safe personal work environment. 

 
The FCC’s RF exposure limits are expressed in two equivalent forms, using 
alternative units of field strength (expressed in volts per meter, or V/m), and power 
density (expressed in milliwatts per square centimeter, or mW/cm2). The table on 
the next page lists the FCC limits for both occupational and general population 
exposures, using the mW/cm2 reference, for the different radio frequency ranges. 
  



 

 

Frequency Range (F) 
(MHz ) 

Occupational Exposure 
( mW/cm2 ) 

General Public Exposure 
( mW/cm2 ) 

0.3 - 1.34 100  100  

1.34 - 3.0 100 180 / F2 

3.0 - 30 900 / F2 180 / F2 

30 - 300 1.0 0.2 

300 - 1,500 F / 300 F / 1500 

1,500 - 100,000 5.0 1.0 

 

 
The diagram below provides a graphical illustration of both the FCC’s occupational 
and general population MPE limits. 
 

 

 

 

Because the FCC’s RF exposure limits are frequency-shaped, the exact MPE 
limits applicable to the instant situation depend on the frequency range used by 
the systems of interest. 
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The most appropriate method of determining RF compliance is to calculate the RF 
power density attributable to a particular system and compare that to the MPE limit 
applicable to the operating frequency in question.  The result is usually expressed 
as a percentage of the MPE limit. 
 
For potential exposure from multiple systems, the respective percentages of the 
MPE limits are added, and the total percentage compared to 100 (percent of the 
limit).  If the result is less than 100, the total exposure is in compliance; if it is more 
than 100, exposure mitigation measures are necessary to achieve compliance. 
 
Note that the FCC “categorically excludes” all “non-building-mounted” wireless 
antenna operations whose mounting heights are more than 10 meters (32.8 feet) 
from the routine requirement to demonstrate compliance with the MPE limit, 
because such operations “are deemed, individually and cumulatively, to have no 
significant effect on the human environment”.  The categorical exclusion also 
applies to all point-to-point antenna operations, regardless of the type of structure 
they’re mounted on.  Note that the FCC considers any facility qualifying for the 
categorical exclusion to be automatically in compliance. 
 
In addition, FCC Rules and Regulations Section 1.1307(b)(3) describes a provision 
known in the industry as “the 5% rule”.  It describes that when a specific location 
– like a spot on a rooftop – is subject to an overall exposure level exceeding the 
applicable MPE limit, operators with antennas whose MPE% contributions at the 
point of interest are less than 5% are exempted from the obligation otherwise 
shared by all operators to bring the site into compliance, and those antennas are 
automatically deemed by the FCC to satisfy the rooftop compliance requirement.   
 
 
FCC References on RF Compliance 

 
47 CFR, FCC Rules and Regulations, Part 1 (Practice and Procedure), Section 
1.1310 (Radiofrequency radiation exposure limits). 
 
FCC Second Memorandum Opinion and Order and Notice of Proposed 
Rulemaking (FCC 97-303), In the Matter of Procedures for Reviewing Requests 
for Relief From State and Local Regulations Pursuant to Section 332(c)(7)(B)(v) of 
the Communications Act of 1934 (WT Docket 97-192), Guidelines for Evaluating 
the Environmental Effects of Radiofrequency Radiation (ET Docket 93-62), and 
Petition for Rulemaking of the Cellular Telecommunications Industry Association 
Concerning Amendment of the Commission's Rules to Preempt State and Local 
Regulation of Commercial Mobile Radio Service Transmitting Facilities, released 
August 25, 1997. 
 
FCC First Memorandum Opinion and Order, ET Docket 93-62, In the Matter of 
Guidelines for Evaluating the Environmental Effects of Radiofrequency Radiation, 
released December 24, 1996. 
     
FCC Report and Order, ET Docket 93-62, In the Matter of Guidelines for Evaluating 
the Environmental Effects of Radiofrequency Radiation, released August 1, 1996. 
 



 

 

FCC Report and Order, Notice of Proposed Rulemaking, Memorandum Opinion 
and Order (FCC 19-126), Proposed Changes in the Commission's Rules 
Regarding Human Exposure to Radiofrequency Electromagnetic Fields; 
Reassessment of Federal Communications Commission Radiofrequency 
Exposure Limits and Policies, released December 4, 2019. 
 
FCC Office of Engineering and Technology (OET) Bulletin 65, “Evaluating 
Compliance with FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields”, Edition 97-01, August 1997. 
 
FCC Office of Engineering and Technology (OET) Bulletin 56, “Questions and 
Answers About Biological Effects and Potential Hazards of RF Radiation”, edition 
4, August 1999. 

  



 

 

Appendix C.  Proposed Signage 

  



 

 

Appendix D. Summary of Expert Qualifications 

 
Daniel J. Collins, Chief Technical Officer, Pinnacle Telecom Group, LLC 
 

  

Synopsis:   • 40+ years of experience in all aspects of wireless system 
engineering, related regulation, and RF exposure 

• Has performed or led RF exposure compliance assessments 
on more than 20,000 antenna sites since the latest FCC 
regulations went into effect in 1997 

• Has provided testimony as an RF compliance expert more 
than 1,500 times since 1997 

• Have been accepted as an FCC compliance expert in New 
York, New Jersey, Connecticut, Pennsylvania and more than 
40 other states, as well as by the FCC 

 

Education: • B.E.E., City College of New York (Sch. Of Eng.), 1971 
• M.B.A., 1982, Fairleigh Dickinson University, 1982 
• Bronx High School of Science, 1966 

Current Responsibilities: • Leads all PTG staff work involving RF safety and FCC 
compliance, microwave and satellite system engineering, and 
consulting on wireless technology and regulation 

Prior Experience: • Edwards & Kelcey, VP – RF Engineering and Chief 
Information Technology Officer, 1996-99 

• Bellcore (a Bell Labs offshoot after AT&T’s 1984 divestiture), 
Executive Director – Regulation and Public Policy, 1983-96 

• AT&T (Corp. HQ), Division Manager – RF Engineering, and 
Director – Radio Spectrum Management, 1977-83 

• AT&T Long Lines, Group Supervisor – Microwave Radio 
System Design, 1972-77 

Specific RF Safety / 
Compliance Experience:  

• Involved in RF exposure matters since 1972 
• Have had lead corporate responsibility for RF safety and 

compliance at AT&T, Bellcore, Edwards & Kelcey, and PTG 
• While at AT&T, helped develop the mathematical models for 

calculating RF exposure levels 
• Have been relied on for compliance by all major wireless 

carriers, as well as by the federal government, several state 
and local governments, equipment manufacturers, system 
integrators, and other consulting / engineering firms  

Other Background: • Author, Microwave System Engineering (AT&T, 1974) 
• Co-author and executive editor, A Guide to New 

Technologies and Services (Bellcore, 1993) 
• National Spectrum Management Association (NSMA) – 

former three-term President and Chairman of the Board of 
Directors; was founding member, twice-elected Vice 
President, long-time member of the Board, and was named 
an NSMA Fellow in 1991 

• Have published more than 35 articles in industry magazines 
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UNDERLYING PROPERTY INFORMATION 

 
 
 
 
 
 
 
 
 
 
 



The Assessor’s of�ce is responsible for the maintenance of records on the ownership of properties. 
Assessments are computed at 70% of the estimated market value of real property at the time of the last 

revaluation which was 2021.

Information on the Property Records for the Municipality of Easton was last updated on 2/11/2022.

Parcel Information

Location: 515 MOREHOUSE ROAD Property Use: School Primary Use: Elementary School

Unique ID: 00094600 Map Block
Lot:

3777A,B 4 Acres: 104.41

490 Acres: 0.00 Zone: R3 Volume /
Page:

0343/0023

Developers
Map / Lot:

1824/1722 1497 Census: 1051

Value Information

Appraised Value Assessed Value

Land 2,789,000 1,952,300

Buildings 28,554,200 19,987,940

Detached Outbuildings 558,600 391,020



Appraised Value Assessed Value

Total 31,901,800 22,331,260

Owner's Information

Owner's Data

EASTON TOWN OF 
STAPLES (NEW SCHOOL) 

225 CENTER ROAD 
EASTON, CT 06612 

Building 1



Category: School Use: Elementary School GLA: 136,118

Stories: 2.00 Construction: Reinforced Concrete Year Built: 2004

Heating: FHA Fuel: Oil Cooling
Percent:

100

Siding: B. V. Solid/Concrete
Block

Roof Material: Wood Beds/Units: 0

Special Features

Commercial Elevator 1

Extra Fixtures 99

Wet Sprinklers 135711

Attached Components

Type: Year Built: Area:

Covered Loading Dock 2004 253

Building 2



Category: Public Use Use: Dog Pound GLA: 2,186

Stories: 1.40 Construction: Masonry and Wood
Frame

Year Built: 2010

Heating: FHA Fuel: Gas Cooling
Percent:

100

Siding: Wood Shingles Roof Material: Arch Shingles Beds/Units: 0



Special Features

Attached Components

Type: Year Built: Area:

Attached Frame Garage 2009 312

Building 3

Category: Public Use Use: Community Service
Building

GLA: 264

Stories: 1.00 Construction: Wood Frame Year Built: 2019



Heating: Fuel: Cooling
Percent:

0

Siding: Texture 1-11 Roof Material: Asphalt Beds/Units: 0

Special Features

Attached Components

Detached Outbuildings

Type: Year Built: Length: Width: Area:

Bleachers 2004 0.00 0.00 270

10ft Chain Link Fencing 2004 0.00 0.00 144

4ft Chain Link Fencing 2004 0.00 0.00 1,268

4ft Chain Link Fencing 2004 0.00 0.00 300

6ft Chain Link Fencing 2004 0.00 0.00 139

8ft Chain Link Fencing 2004 0.00 0.00 149

Comm Conc Pad Patio 2004 0.00 0.00 930

Concrete/Masonry Patio 2004 0.00 0.00 4,270

Paving 2004 0.00 0.00 190,322

Paving 2004 0.00 0.00 4,951

Light Pole 1 each 2004 0.00 0.00 34

Open Porch 2015 0.00 0.00 800

Masonry Shed 2005 30.00 20.00 600

Owner History - Sales



Owner Name Volume Page Sale Date Deed Type Sale PriceOwner Name Volume Page Sale Date Deed Type Sale Price

EASTON TOWN OF 0343 0023 05/24/2001 Warranty Deed $8,500,000

MOREHOUSE ESTATES LLC 0338 0013 04/09/2001 $0

FAIRFIELD INVESTORS(75%)&MAIN ST 0315 0148 04/10/2000 $0

FAIRFIELD INVESTORS 0053 0506 12/31/1970 $450,000

Building Permits

Permit Number Permit Type Date Opened Reason

16256 Outbuilding/Yard Item 08/15/2019 PRE-FAB MULTI USER RESTROOM BUILDING

15980 Cell Tower 11/07/2018 ADD AT&T ANTENNAS TO EXISTING CELL TOWER

15760 Solar 05/01/2018 PHASE 2 SOLAR ARRAY 302KW

15757 Cell Tower 04/27/2018 12 VERIZON ANTENNAS ON CELL TOWER

15581 Cell Tower 10/27/2017 150' CELL TOWER (70 X 70') FENCED AREA

14907 Outbuilding/Yard Item 10/13/2015 PAVILION

14796 Solar 07/24/2015 INSTALL 301 KW GROUND MOUNTED SOLAR

12375 Carport 07/01/2009 ANIMAL SHELTER

10331 New Construction 04/03/2004 NEW ELEMENTARY SCHOOL $420,000,000.00

Information Published With Permission From The Assessor
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NOTIFICATIONS 

 
 
 
 
 
 
 
 
 
 
 



Recipient: Shipper:
Town of Easton - Owner,
225 Center Road
Staples (New School)
EASTON, CT, US, 06612

Corey Milan, NB+C
100 Apollo Dr.
Suite 303
CHELMSFORD, MA, US, 01824

Reference 100814

The following is the proof-of-delivery for tracking number: 776556268756

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday

Shipping/Receiving

FedEx 2Day

S.IGNATURE ON FILE

776556268756

Apr 14, 2022 11:54

1.0 LB/0.45 KG

Delivered

April 18, 2022

Dear Customer,

225 CENTER RD

Apr 12, 2022

EASTON, CT, 06612

5056698
Line

5056698
Line

5056698
Line

5056698
Line



Recipient: Shipper:
David Bindleglass - First Selectman,
225 Center Road
EASTON, CT, US, 06612

Corey Milan, NB+C
100 Apollo Dr.
Suite 303
CHELMSFORD, MA, US, 01824

Reference 100814

The following is the proof-of-delivery for tracking number: 776556209573

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday

Shipping/Receiving

FedEx 2Day

S.IGNATURE ON FILE

776556209573

Apr 14, 2022 11:54

1.0 LB/0.45 KG

Delivered

April 18, 2022

Dear Customer,

225 CENTER RD

Apr 12, 2022

EASTON, CT, 06612

5056698
Line

5056698
Line

5056698
Line

5056698
Line



Recipient: Shipper:
Peter Howard - Building Inspector,
225 Center Road
EASTON, CT, US, 06612

Corey Milan, NB+C
100 Apollo Dr.
Suite 303
CHELMSFORD, MA, US, 01824

Reference 100814

The following is the proof-of-delivery for tracking number: 776556237091

Thank you for choosing FedEx

Status:

Signed for by:

Service type:

Special Handling:

Delivered To:

Delivery Location:

Delivery date:

Delivery Information:

Shipping Information:

Tracking number: Ship Date:

Weight:

Deliver Weekday

Shipping/Receiving

FedEx 2Day

S.IGNATURE ON FILE

776556237091

Apr 18, 2022 11:26

1.0 LB/0.45 KG

Delivered

April 18, 2022

Dear Customer,

225 CENTER RD

Apr 12, 2022

EASTON, CT, 06612

5056698
Line

5056698
Line

5056698
Line

5056698
Line
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