
Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

HAND DELIVERED

April 16, 2015

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

Re: New Cingular Wireless PCS, LLC notice of intent to modify an existing
telecommunications facility located at 234 Melba Street, Milford

Dear Ms. Bachman:

In order to accommodate technological changes, implement Uniform Mobile
Telecommunications System (“UMTS”) and/or Long Term Evolution (“LTE”) capabilities,
and enhance system performance in the State of Connecticut, New Cingular Wireless PCS,
LLC (“AT&T”) plans to modify the equipment configurations at many of its existing cell sites.
Please accept this letter and attachments as notification, pursuant to R.C.S.A. Section 16-50j-
73, of construction which constitutes an exempt modification pursuant to R.C.S.A. Section 16-
50j-72(b)(2).  In compliance with R.C.S.A. Section 16-50j-73, copies of this letter are being
sent to the chief elected official of the municipality in which the affected cell site is located, the
property owner of record, and the tower owner or operator.

UMTS technology offers services to mobile computer and phone users anywhere in the world.
Based on the Global System for Mobile (“GSM”) communication standard, UMTS is the
planned worldwide standard for mobile users. UMTS, fully implemented, gives computer and
phone users high-speed access to the Internet as they travel. They have the same capabilities
even when they roam, through both terrestrial wireless and satellite transmissions.

LTE is a high-performance air interface for cellular mobile communications. It is designed to
increase the capacity and speed of mobile telephone networks.

Attached is a summary of the planned modifications, including power density calculations
reflecting the change in AT&T’s operations at the site.  Also included is documentation of the
structural sufficiency of the tower to accommodate the revised antenna configuration.

The changes to the facility do not constitute modifications as defined in Connecticut General
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Statutes (“C.G.S.”) Section 16-50i(d) because the general physical and environmental
characteristics of the site will not be significantly changed or altered.  Rather, the planned
changes to the facility fall squarely within those activities explicitly provided for in R.C.S.A.
Section 16-50j-72(b)(2).

1. The height of the overall structure will not increase.

2. The proposed changes will not extend the site boundaries.

3. The proposed changes will not increase the noise level at the site boundary by six
decibels or more, or to levels that exceed state and local criteria.

4. The changes will not add radio frequency sending or receiving capability which
increases the total radio frequency electromagnetic radiation power density measured at
the site boundary to or above the standards adopted by the Federal Communications
Commission pursuant to Section 704 of the Telecommunications Act of 1996, as
amended, and the State Department of Energy and Environmental Protection, pursuant
to Section 22a-162 of the Connecticut General Statutes.

5. The proposed changes will not impair the structural integrity of the facility, as
determined in a certification provided by a professional engineer licensed in
Connecticut.

For the foregoing reasons, AT&T respectfully submits that the proposed changes at the
referenced site constitute exempt modifications under R.C.S.A. Section 16-50j-72(b)(2).

Please feel free to call me at (860) 830-0380 with questions concerning this matter.  Thank you
for your consideration.

Sincerely,

Steven L. Levine
Real Estate Consultant

cc: TownCEO – Benjamin G. Blake, Mayor, Town of Milford
Property owner of Record – Melba Realty LLC
Tower Owner – Crown Castle (by email)

Attachments



NEW CINGULAR WIRELESS PCS, LLC
Equipment Modification

234 Melba Street, Milford, CT
Site Number 5601
Exempt Modification Approvals: 2/03; 6/07; 12/12 (expired)

Tower Owner/Manager: Crown Castle

Land Owner of Record: Melba Realty LLC

Lease Area: The Melba Street facility was approved by local zoning as a
T-Mobile site prior to 2003, and AT&T received Council approval to
collocate there in 2003. The attached compound drawing from
AT&T’s 2003 Notice of Exempt Modification depicts the limits of T-
Mobile’s 20 ft x 40 ft lease at that time. By comparison with the
existing 20 ft x 40 ft compound as shown in the construction drawings
submitted herewith, it is clear that the compound has not increased in
size since 2003. Since all proposed equipment modifications will be
made either on the existing flagpole structure or at-grade within the
existing compound, the proposed modifications will not extend either
the lease area or the overall facility boundaries.

Equipment configuration: 125-ft Flagpole
Note:  Pet. 804 replacement with a 135-ft flagpole was not implemented.

Current and/or approved: Three Thames P65X51SON antennas @ 104.5 ft c.l.
Three Thames P65X51SON antennas @ 94.5 ft c.l.
Twelve runs 7/8 inch coax
Outdoor cabinets on concrete pad

Planned Modifications: Remove 24 inch diameter radome over tower interval 85 ft to 125 ft.
Remove all AT&T antennas and associated equipment.
Install recommended structural modifications.
Install three Powerwave P45-16-XLH-RR antennas @104.5 ft c.l.
Install three KMW AM-X-CD-16-65-00T-RET antennas @ 94.5 ft c.l.
Install six CCI DTMABP7819VG12A TMA’s @ 94.5 ft.
Install 30 inch diameter radome over tower interval 85 ft to 125 ft.
Install 3 ft x 3 ft concrete pad with two Purcell cabinets (stacked).
Install 3 ft x 7 ft concrete pad with one RxAIT cabinet.
Install 4 ft x 8 ft concrete pad with one 50 kW Generac diesel generator.
Install an additional 10 ft ice bridge at grade.
Install one unistrut frame at grade with 6 remote radio units attached.
Install one Raycap DC2-48-60-0-9E surge arrestor at grade.



Power Density:

Worst-case calculations for existing wireless operations at the site indicate a radio frequency
electromagnetic radiation power density, measured at ground level beside the tower, of
approximately 15.4 % of the standard adopted by the FCC.  As depicted in the second table below,
the total radio frequency electromagnetic radiation power density following proposed modifications
would be approximately 22.7 % of the standard.

Existing

Company

00000
Centerline Ht

(feet)

 Frequency
(MHz)

00000000
Number of
Channels

Power Per
Channel
(Watts)

 Power Density

(mW/cm2)

Standard
Limits

(mW/cm2)

Percent of
Limit

Other Users * 7.71
AT&T GSM  ** 104.5 1900 Band 3 427 0.0422 1.0000 4.22

AT&T UMTS  ** 94.5 880 - 894 1 500 0.0201 0.5867 3.43
Total 15.4%
*  Per CSC records ** Per EM-CING-084-070517.  (12/12 approval has expired.)

Proposed

Company
Centerline Ht

(feet)
Frequency

(MHz)
Number of
Channels

Power Per
Channel
(Watts)

Power Density

(mW/cm2)

Standard
Limits

(mW/cm2)

Percent of
Limit

Other Users * 7.71
AT&T LTE 104.5 700 Band 1 500 0.0165 0.4667 3.53

AT&T UMTS 94.5 880 - 894 1 500 0.0201 0.5867 3.43
AT&T UMTS 94.5 1900 Band 1 500 0.0201 1.0000 2.01
AT&T GSM 94.5 1900 Band 3 500 0.0604 1.0000 6.04

Total 22.7%
* Per CSC records

Structural information:

The attached structural analysis (Tower Engineering Professionals, 9/12/12) demonstrates
that the tower and foundation will have adequate structural capacity to accommodate the proposed
equipment modifications upon completion of the recommended structural modifications described in
the attachments hereto.
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 WIRELESS COMMUNICATIONS FACILITY

PROJECT SUMMARY

1

T-1

TITLE SHEET

PROJECT
LOCATION

PROJECT INFORMATION

CT5601
SHERMAN-ANDERSON RD EXT

234 MELBA STREET
 MILFORD, CT 06460

SHEET INDEX

CROWN CASTLE SITE INFORMATION:



COMPOUND PLAN
AND ELEVATION
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CROWN CASTLE SITE INFORMATION:



LTE
TOWER
DETAILS
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CROWN CASTLE SITE INFORMATION:

RF EQUIPMENT NOTE:



 
Date:   September 12, 2012 
 
MeganJo MacLeod       Tower Engineering Professionals 
T-Mobile Towers        3703 Junction Blvd 
12920 SE 38th Street Raleigh, NC 27603 
Bellevue, WA 98006 (919) 661-6351 
(425) 383-5335        whmartin@tepgroup.net 
  
Subject:         Structural Modification Analysis Report 
 
Carrier Designation: AT&T Reconfiguration 
 Carrier Site Number: CT5601 
 Carrier Site Name: Unknown 
 
T-Mobile Designation: T-Mobile Site Number: CT11209D 
 T-Mobile Site Name: Milford Shore Area 
 
Engineering Firm Designation: TEP Project Number: 100459 
 
Site Data: 234 Melba Street, Milford, New Haven County, CT 06460 
 Latitude 41° 12' 36.0", Longitude -73° 1' 8.5" 
 125 Foot – Flagpole 
Dear Ms. MacLeod, 
 
Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to 
determine the structural integrity of the above mentioned tower.   
 
The purpose of the analysis is to determine structural acceptability of the structure stress level.  Based on our 
analysis we have determined the stress level for the structure and foundation, under the following load case, to 
be: 
 LC2: Existing + Proposed Equipment w/ Proposed Modifications Sufficient Capacity 
 Note: See Table 1 for the existing and proposed loading. 
 
 
 
 
The analysis has been performed in accordance with the ANSI/TIA/EIA-222-F-1996 Structural Standards for 
Steel Antenna Towers and Antenna Supporting Structures, ASCE 7-05 Minimum Design Loads for Buildings 
and Other Structures, and the 2003 International Building Code with the 2005 Connecticut Supplement with 
2009 Amendments. 
 
All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances 
listed in Table 1 and the attached drawings for the determined available structural capacity to be effective. 
 
We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional 
services to you and T-Mobile Towers.  If you have any questions or need further assistance on this or any other 
projects please give us a call. 
 
Analysis prepared by:  William H. Martin, P.E., S.E. 
 
Respectfully submitted by:   

 
 
 
Andrew T. Haldane, P.E. 

Structure 
Capacity Controlling Component 

97.3% Pole (L5) 



 September 12, 2012 
125-ft Flagpole Tower Structural Modification Analysis  CT11209D - Milford Shore 
TEP Project Number 100459 Page 3 

tnxTower Report - version 6.0.4.0 

1) INTRODUCTION 
 
This tower is a 125-ft stealth flag pole tower designed by Pirod Inc. in January of 2001.  The tower was originally 
designed for a wind speed of 85 mph and 0.5 inch of ice per the ANSI/EIA/TIA-222-F standard for the 
appurtenances listed in Table 2. TEP did not visit the site.  All information provided to TEP was assumed to be 
accurate and complete. 
 
 2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of ANSI/TIA/EIA-222-
F-1996 Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and Appendix K of 
the Connecticut Building Code Supplement of 110 mph (3 second gust)/95 mph (fastest mile) wind speed with 
no ice, 37.6 mph with 0.75 inch escalating ice thickness per ASCE 7-05, and 50 mph under service loads. 
 
       Table 1 - Existing and Proposed Antenna and Cable Information 

Existing/ 
Proposed 

Elevation 
(ft) Qty Antenna Model Mount 

Type 
Qty 

Coax 

Coax 
Size 
(in) 

Coax1 
Location 

Owner/ 
Tenant 

Existing 122.5 
3 RFS APXV18-206516S-A20 Inside 

Flagpole 12 1 5/8 Inside T-Mobile 
6 Twin AWS TMA’s 

Existing 117.5 1 15ft x 25ft flag - - - - - 

Existing 114.5 
3 RFS APXV18-206516S-A20 Inside 

Flagpole 12 1 5/8 Inside T-Mobile 
3 Twin PCS TMA’s 

Proposed 104.5 3 Powerwave P45-16-XLH-RR Inside 
Flagpole: 
AT&T to 
increase 

shroud to 
30” Dia. 

6 7/8 Inside AT&T 

Proposed 94.5 

3 KMW 
AM-X-CD-16-65-00T-RET 

6 7/8 Inside AT&T 
6 CCI DTMABP7819VG12A 

Notes: 
1) See “Appendix B – Coax Configuration” for assumed feed line configuration. 

 
       Table 2 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

Coax 
Location 

125 117.5 1 Unknown 15’ x 25’ flag N/A N/A N/A 

85-125 105 1 Unknown (4) 10’Fiberglass 
Shrouds Unknown Unknown Unknown 
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125-ft Flagpole Tower Structural Modification Analysis  CT11209D - Milford Shore 
TEP Project Number 100459 Page 4 

tnxTower Report - version 6.0.4.0 

3) ANALYSIS PROCEDURE 
 
       Table 3 - Documents Provided 

Document Remarks Reference Source 

Tower and 
Foundation Drawings 

Pirod Inc., dated January 4, 2001,  
File # A-118036-F-1001702 - T-Mobile 

Geotechnical Report DR Clarence Welti, PE, PC, dated October 17, 2000 - T-Mobile 

Previous Structural 
Analysis Tower Engineering Professionals, Inc., dated May 14, 2012 - T-Mobile 

Correspondence Correspondence from T-Mobile with regards to the proposed 
and existing loading, SAW dated March 20, 2012 - T-Mobile 

 
 3.1)  Analysis Method 
 

tnxTower (version 6.0.4.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 

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

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

specified in Table 1, and “Appendix B – Coax Configuration”. 
4) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by the standard. 
5) All tower components are in sufficient condition to carry their full design capacity. 
6) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is 

left to the carrier or tower owner to ensure conformance. 
7) All antenna mounts and mounting hardware are structurally sufficient to carry the full design 

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the 
structural limitations of the existing and/or proposed antenna mounts. TEP did not perform a site 
visit to verify the size, condition or capacity of the antenna mounts and did not analyze antennas 
supporting mounts as part of this structural analysis report. 

8) TEP assumed the following material properties: 
a) Pipe: ASTM A500 Gr. 42 
b) Flange Bolts: ASTM A325 
c) Flange Plates: ASTM A572-50 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Tower 
Engineering Professionals should be notified to determine the effect on the structural integrity of the 
tower. 
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tnxTower Report - version 6.0.4.0 

4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical 
Element P (lb) SF*P_allow 

(lb) 
% 

Capacity Pass / Fail 

L1 125 - 105 Pole 6 Sch 80 w/ 30'' Dia 
Concealment 

1 -1213.18 282334.72 74.2 Pass  

L2 105 - 85 Pole P8.625 x 0.875 W w/ 30'' 
Shroud 

2 -3732.52 715501.05 88.7 Pass  

L3 85 - 50 Pole P24x3/8 3 -7835.20 934939.50 54.8 Pass  

L4 50 - 20 Pole P24x3/8 4 -11643.20 934939.50 96.2 Pass  

L5 20 - 0 Pole P24x1/2 5 -14908.10 1239991.21 97.3 Pass  

              Summary   

            Pole (L5) 97.3 Pass  

      RATING = 97.3 Pass  

 
       Table 5 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods (Existing) - 85.2 Pass 

1 Anchor Rods (Proposed) - 94.8 Pass 
- Base Plate - 85.2 Pass 

1 Base Foundation 
(Soil Interaction) - 20.2 Pass 

- Base Foundation 
(Structural) - 90.4 Pass 

- Flange Connection 20 82.2 Pass 

- Flange Connection 50 83.6 Pass 
- Flange Connection 85 48.6 Pass 
- Flange Connection 105 69.3 Pass 

       

Notes: 
1) See “Appendix C – Additional Calculations” for calculations supporting the percent capacity report 

 
 4.1)  Recommendations 
 

1) If the load differs from that described in Table 1 of this report, “Appendix B – Coax 
Configuration” or the provisions of this analysis are found to be invalid, another structural 
analysis should be performed. 

2) The modifications depicted in “Appendix D – Structural Modification Drawings” shall be installed 
and, upon completion, inspected. 

Structure Rating (max from all components) = 97.3% 
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 20-ft x 30" Concealment Cylinder  125 - 105 Flag 15' x 25'  125 - 110 APXV18-206516S-C-A20  122.5 APXV18-206516S-C-A20  122.5 APXV18-206516S-C-A20  122.5 (2) ETW200VS12UB  122.5 (2) ETW200VS12UB  122.5 (2) ETW200VS12UB  122.5 APXV18-206516S-C-A20  114.5 APXV18-206516S-C-A20  114.5 APXV18-206516S-C-A20  114.5 ETW200VS12UB  114.5 ETW200VS12UB  114.5 ETW200VS12UB  114.5 20-ft x 30" Concealment Cylinder  105 - 85 P45-16-XLH-RR  104.5 P45-16-XLH-RR  104.5 P45-16-XLH-RR  104.5 AM-X-CD-16-65-00T-RET  94.5 AM-X-CD-16-65-00T-RET  94.5 AM-X-CD-16-65-00T-RET  94.5 (2) DTMABP7819VG12A  94.5 (2) DTMABP7819VG12A  94.5 (2) DTMABP7819VG12A  94.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 20-ft x 30" Concealment Cylinder  125 - 105

 Flag 15' x 25'  125 - 110

 APXV18-206516S-C-A20  122.5

 APXV18-206516S-C-A20  122.5

 APXV18-206516S-C-A20  122.5

 (2) ETW200VS12UB  122.5

 (2) ETW200VS12UB  122.5

 (2) ETW200VS12UB  122.5

 APXV18-206516S-C-A20  114.5

 APXV18-206516S-C-A20  114.5

 APXV18-206516S-C-A20  114.5

 ETW200VS12UB  114.5

 ETW200VS12UB  114.5

 ETW200VS12UB  114.5

 20-ft x 30" Concealment Cylinder  105 - 85

 P45-16-XLH-RR  104.5

 P45-16-XLH-RR  104.5

 P45-16-XLH-RR  104.5

 AM-X-CD-16-65-00T-RET  94.5

 AM-X-CD-16-65-00T-RET  94.5

 AM-X-CD-16-65-00T-RET  94.5

 (2) DTMABP7819VG12A  94.5

 (2) DTMABP7819VG12A  94.5

 (2) DTMABP7819VG12A  94.5

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A500-42  42 ksi  58 ksi  A53-B-42  42 ksi  63 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for a 95 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to increase 

 in thickness with height.
4.   Deflections are based upon a 50 mph wind.
5.   TOWER RATING: 97.3%
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Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

April 16, 2015

Honorable Benjamin G. Blake
Mayor, Town of Milford
Parsons Complex    70 West River Street
Milford, Connecticut 06460

Re: Existing Telecommunications Facility – 234 Melba Street, Milford

Dear Mayor Blake:

In order to accommodate technological changes, implement Uniform Mobile Telecommunications
System (“UMTS”) and Long Term Evolution (“LTE”) capabilities, and enhance system performance
in the State of Connecticut, New Cingular Wireless PCS, LLC (“AT&T”) will be changing its
equipment configuration at certain cell sites.

As required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73, the
Connecticut Siting Council has been notified of the changes and will review AT&T’s proposal.
Please accept this letter as notification under Section 16-50j-73 of construction which constitutes an
exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The enclosed Notice fully sets forth the AT&T proposal.  However, if you have any questions or
require any further information on the plans for the site or the Siting Council’s procedures, please
contact the undersigned at 860-830-0380 or Ms. Melanie Bachman, Acting Executive Director,
Connecticut Siting Council at (860) 827-2935.

Sincerely,

Steven L. Levine
Real Estate Consultant

Enclosure



Centek Engineering, Inc.
3-2 North Branford Road
Branford, Connecticut 06405
Phone:  (203) 488-0580
Fax:  (203) 488-8587

Steven L. Levine
Real Estate Consultant

April 16, 2015

Melba Realty LLC
c/o Lombard Group
P.O. Box 7014
Prospect, Connecticut 06714

Re: Existing Telecommunications Facility – 234 Melba Street, Milford

To Whom It May Concern:

In order to accommodate technological changes, implement Uniform Mobile Telecommunications
System (“UMTS”) and Long Term Evolution (“LTE”) capabilities, and enhance system performance
in the State of Connecticut, New Cingular Wireless PCS, LLC (“AT&T”) will be changing its
equipment configuration the telecommunications site on Melba Realty’s Melba Street, Milford
property.

As required by Regulations of Connecticut State Agencies (“R.C.S.A.”) Section 16-50j-73, the
Connecticut Siting Council has been notified of the changes and will review AT&T’s proposal.
Please accept this letter as notification under Section 16-50j-73 of construction which constitutes an
exempt modification pursuant to R.C.S.A. Section 16-50j-72(b)(2).

The enclosed Notice fully sets forth the AT&T proposal.  However, if you have any questions or
require any further information on the plans for the site or the Siting Council’s procedures, please
contact the undersigned at 860-830-0380 or Ms. Melanie Bachman, Acting Executive Director,
Connecticut Siting Council at (860) 827-2935.

Sincerely,

Steven L. Levine
Real Estate Consultant

Enclosure



 
Date:   September 12, 2012 
 
MeganJo MacLeod       Tower Engineering Professionals 
T-Mobile Towers        3703 Junction Blvd 
12920 SE 38th Street Raleigh, NC 27603 
Bellevue, WA 98006 (919) 661-6351 
(425) 383-5335        whmartin@tepgroup.net 
  
Subject:         Structural Modification Analysis Report 
 
Carrier Designation: AT&T Reconfiguration 
 Carrier Site Number: CT5601 
 Carrier Site Name: Unknown 
 
T-Mobile Designation: T-Mobile Site Number: CT11209D 
 T-Mobile Site Name: Milford Shore Area 
 
Engineering Firm Designation: TEP Project Number: 100459 
 
Site Data: 234 Melba Street, Milford, New Haven County, CT 06460 
 Latitude 41° 12' 36.0", Longitude -73° 1' 8.5" 
 125 Foot – Flagpole 
Dear Ms. MacLeod, 
 
Tower Engineering Professionals is pleased to submit this “Structural Modification Analysis Report” to 
determine the structural integrity of the above mentioned tower.   
 
The purpose of the analysis is to determine structural acceptability of the structure stress level.  Based on our 
analysis we have determined the stress level for the structure and foundation, under the following load case, to 
be: 
 LC2: Existing + Proposed Equipment w/ Proposed Modifications Sufficient Capacity 
 Note: See Table 1 for the existing and proposed loading. 
 
 
 
 
The analysis has been performed in accordance with the ANSI/TIA/EIA-222-F-1996 Structural Standards for 
Steel Antenna Towers and Antenna Supporting Structures, ASCE 7-05 Minimum Design Loads for Buildings 
and Other Structures, and the 2003 International Building Code with the 2005 Connecticut Supplement with 
2009 Amendments. 
 
All modifications and equipment proposed in this report shall be installed in accordance with the appurtenances 
listed in Table 1 and the attached drawings for the determined available structural capacity to be effective. 
 
We at Tower Engineering Professionals appreciate the opportunity of providing our continuing professional 
services to you and T-Mobile Towers.  If you have any questions or need further assistance on this or any other 
projects please give us a call. 
 
Analysis prepared by:  William H. Martin, P.E., S.E. 
 
Respectfully submitted by:   

 
 
 
Andrew T. Haldane, P.E. 

Structure 
Capacity Controlling Component 

97.3% Pole (L5) 
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1) INTRODUCTION 
 
This tower is a 125-ft stealth flag pole tower designed by Pirod Inc. in January of 2001.  The tower was originally 
designed for a wind speed of 85 mph and 0.5 inch of ice per the ANSI/EIA/TIA-222-F standard for the 
appurtenances listed in Table 2. TEP did not visit the site.  All information provided to TEP was assumed to be 
accurate and complete. 
 
 2) ANALYSIS CRITERIA 
 
The structural analysis was performed for this tower in accordance with the requirements of ANSI/TIA/EIA-222-
F-1996 Structural Standards for Steel Antenna Towers and Antenna Supporting Structures and Appendix K of 
the Connecticut Building Code Supplement of 110 mph (3 second gust)/95 mph (fastest mile) wind speed with 
no ice, 37.6 mph with 0.75 inch escalating ice thickness per ASCE 7-05, and 50 mph under service loads. 
 
       Table 1 - Existing and Proposed Antenna and Cable Information 

Existing/ 
Proposed 

Elevation 
(ft) Qty Antenna Model Mount 

Type 
Qty 

Coax 

Coax 
Size 
(in) 

Coax1 
Location 

Owner/ 
Tenant 

Existing 122.5 
3 RFS APXV18-206516S-A20 Inside 

Flagpole 12 1 5/8 Inside T-Mobile 
6 Twin AWS TMA’s 

Existing 117.5 1 15ft x 25ft flag - - - - - 

Existing 114.5 
3 RFS APXV18-206516S-A20 Inside 

Flagpole 12 1 5/8 Inside T-Mobile 
3 Twin PCS TMA’s 

Proposed 104.5 3 Powerwave P45-16-XLH-RR Inside 
Flagpole: 
AT&T to 
increase 

shroud to 
30” Dia. 

6 7/8 Inside AT&T 

Proposed 94.5 

3 KMW 
AM-X-CD-16-65-00T-RET 

6 7/8 Inside AT&T 
6 CCI DTMABP7819VG12A 

Notes: 
1) See “Appendix B – Coax Configuration” for assumed feed line configuration. 

 
       Table 2 - Design Antenna and Cable Information 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer Antenna Model 

Number 
of Feed 
Lines 

Feed 
Line 

Size (in) 

Coax 
Location 

125 117.5 1 Unknown 15’ x 25’ flag N/A N/A N/A 

85-125 105 1 Unknown (4) 10’Fiberglass 
Shrouds Unknown Unknown Unknown 
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3) ANALYSIS PROCEDURE 
 
       Table 3 - Documents Provided 

Document Remarks Reference Source 

Tower and 
Foundation Drawings 

Pirod Inc., dated January 4, 2001,  
File # A-118036-F-1001702 - T-Mobile 

Geotechnical Report DR Clarence Welti, PE, PC, dated October 17, 2000 - T-Mobile 

Previous Structural 
Analysis Tower Engineering Professionals, Inc., dated May 14, 2012 - T-Mobile 

Correspondence Correspondence from T-Mobile with regards to the proposed 
and existing loading, SAW dated March 20, 2012 - T-Mobile 

 
 3.1)  Analysis Method 
 

tnxTower (version 6.0.4.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

 
 3.2)  Assumptions 

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

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

specified in Table 1, and “Appendix B – Coax Configuration”. 
4) When applicable, transmission cables are considered as structural components for calculating 

wind loads as allowed by the standard. 
5) All tower components are in sufficient condition to carry their full design capacity. 
6) Serviceability with respect to antenna twist, tilt, roll, or lateral translation, is not checked and is 

left to the carrier or tower owner to ensure conformance. 
7) All antenna mounts and mounting hardware are structurally sufficient to carry the full design 

capacity requirements of appurtenance wind area and weight as provided by the original 
manufacturer specifications. It is the carrier’s responsibility to ensure compliance to the 
structural limitations of the existing and/or proposed antenna mounts. TEP did not perform a site 
visit to verify the size, condition or capacity of the antenna mounts and did not analyze antennas 
supporting mounts as part of this structural analysis report. 

8) TEP assumed the following material properties: 
a) Pipe: ASTM A500 Gr. 42 
b) Flange Bolts: ASTM A325 
c) Flange Plates: ASTM A572-50 

 
This analysis may be affected if any assumptions are not valid or have been made in error. Tower 
Engineering Professionals should be notified to determine the effect on the structural integrity of the 
tower. 
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4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 
Section 

No. Elevation (ft) Component Type Size Critical 
Element P (lb) SF*P_allow 

(lb) 
% 

Capacity Pass / Fail 

L1 125 - 105 Pole 6 Sch 80 w/ 30'' Dia 
Concealment 

1 -1213.18 282334.72 74.2 Pass  

L2 105 - 85 Pole P8.625 x 0.875 W w/ 30'' 
Shroud 

2 -3732.52 715501.05 88.7 Pass  

L3 85 - 50 Pole P24x3/8 3 -7835.20 934939.50 54.8 Pass  

L4 50 - 20 Pole P24x3/8 4 -11643.20 934939.50 96.2 Pass  

L5 20 - 0 Pole P24x1/2 5 -14908.10 1239991.21 97.3 Pass  

              Summary   

            Pole (L5) 97.3 Pass  

      RATING = 97.3 Pass  

 
       Table 5 - Tower Component Stresses vs. Capacity 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1 Anchor Rods (Existing) - 85.2 Pass 

1 Anchor Rods (Proposed) - 94.8 Pass 
- Base Plate - 85.2 Pass 

1 Base Foundation 
(Soil Interaction) - 20.2 Pass 

- Base Foundation 
(Structural) - 90.4 Pass 

- Flange Connection 20 82.2 Pass 

- Flange Connection 50 83.6 Pass 
- Flange Connection 85 48.6 Pass 
- Flange Connection 105 69.3 Pass 

       

Notes: 
1) See “Appendix C – Additional Calculations” for calculations supporting the percent capacity report 

 
 4.1)  Recommendations 
 

1) If the load differs from that described in Table 1 of this report, “Appendix B – Coax 
Configuration” or the provisions of this analysis are found to be invalid, another structural 
analysis should be performed. 

2) The modifications depicted in “Appendix D – Structural Modification Drawings” shall be installed 
and, upon completion, inspected. 

Structure Rating (max from all components) = 97.3% 
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APPENDIX A 
 

TNXTOWER OUTPUT 
 



 TEP 

 Tower Engineering Professionals, Inc. 
 3703 Junction Blvd. 
 Raleigh, NC 27603 
 Phone: (919) 661-6351 
 FAX: (919) 661-6350 

Job: CT11209D - Milford Shore Area
 Project: TEP# 100459
 Client:  T-Mobile  Drawn by: WHM  App'd: 

 Code:  TIA/EIA-222-F  Date: 09/11/12  Scale:  NTS 
 Path: 

O:\0459_CT11209\Structural\Structural Mods 8.17\RISA\CT11209D.eri
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 20-ft x 30" Concealment Cylinder  125 - 105 Flag 15' x 25'  125 - 110 APXV18-206516S-C-A20  122.5 APXV18-206516S-C-A20  122.5 APXV18-206516S-C-A20  122.5 (2) ETW200VS12UB  122.5 (2) ETW200VS12UB  122.5 (2) ETW200VS12UB  122.5 APXV18-206516S-C-A20  114.5 APXV18-206516S-C-A20  114.5 APXV18-206516S-C-A20  114.5 ETW200VS12UB  114.5 ETW200VS12UB  114.5 ETW200VS12UB  114.5 20-ft x 30" Concealment Cylinder  105 - 85 P45-16-XLH-RR  104.5 P45-16-XLH-RR  104.5 P45-16-XLH-RR  104.5 AM-X-CD-16-65-00T-RET  94.5 AM-X-CD-16-65-00T-RET  94.5 AM-X-CD-16-65-00T-RET  94.5 (2) DTMABP7819VG12A  94.5 (2) DTMABP7819VG12A  94.5 (2) DTMABP7819VG12A  94.5DESIGNED APPURTENANCE LOADING
TYPE TYPEELEVATION ELEVATION

 20-ft x 30" Concealment Cylinder  125 - 105

 Flag 15' x 25'  125 - 110

 APXV18-206516S-C-A20  122.5

 APXV18-206516S-C-A20  122.5

 APXV18-206516S-C-A20  122.5

 (2) ETW200VS12UB  122.5

 (2) ETW200VS12UB  122.5

 (2) ETW200VS12UB  122.5

 APXV18-206516S-C-A20  114.5

 APXV18-206516S-C-A20  114.5

 APXV18-206516S-C-A20  114.5

 ETW200VS12UB  114.5

 ETW200VS12UB  114.5

 ETW200VS12UB  114.5

 20-ft x 30" Concealment Cylinder  105 - 85

 P45-16-XLH-RR  104.5

 P45-16-XLH-RR  104.5

 P45-16-XLH-RR  104.5

 AM-X-CD-16-65-00T-RET  94.5

 AM-X-CD-16-65-00T-RET  94.5

 AM-X-CD-16-65-00T-RET  94.5

 (2) DTMABP7819VG12A  94.5

 (2) DTMABP7819VG12A  94.5

 (2) DTMABP7819VG12A  94.5

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A500-42  42 ksi  58 ksi  A53-B-42  42 ksi  63 ksi

TOWER DESIGN NOTES
1.   Tower is located in New Haven County, Connecticut.
2.   Tower designed for a 95 mph basic wind in accordance with the TIA/EIA-222-F Standard.
3.   Tower is also designed for a 38 mph basic wind with 0.75 in ice. Ice is considered to increase 

 in thickness with height.
4.   Deflections are based upon a 50 mph wind.
5.   TOWER RATING: 97.3%
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  Tower Input Data    
 
 
There is a pole section. 
This tower is designed using the TIA/EIA-222-F standard. 
The following design criteria apply:  

 Tower is located in New Haven County, Connecticut. 
 Basic wind speed of 95 mph. 
 Nominal ice thickness of 0.7500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56 pcf. 
 A wind speed of 38 mph  is used in combination with ice. 
 Temperature drop of 50 °F. 
 Deflections calculated using a wind speed of 50 mph. 
 A non-linear (P-delta) analysis was used. 
 Pressures are calculated at each section. 
 Stress ratio used in pole design is 1.333. 
 Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Treat Feedline Bundles As Cylinder 
  Consider Moments - Horizontals   Assume Legs Pinned   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Diagonals  Assume Rigid Index Plate   Calculate Redundant Bracing Forces 
  Use Moment Magnification  Use Clear Spans For Wind Area   Ignore Redundant Members in FEA 
 Use Code Stress Ratios   Use Clear Spans For KL/r   SR Leg Bolts Resist Compression 
 Use Code Safety Factors - Guys   Retension Guys To Initial Tension   All Leg Panels Have Same Allowable 
 Escalate Ice  Bypass Mast Stability Checks   Offset Girt At Foundation 

  Always Use Max Kz  Use Azimuth Dish Coefficients  Consider Feedline Torque 
  Use Special Wind Profile  Project Wind Area of Appurt.   Include Angle Block Shear Check 
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas Poles 
  Leg Bolts Are At Top Of Section   SR Members Have Cut Ends  Include Shear-Torsion Interaction 
  Secondary Horizontal Braces Leg   Sort Capacity Reports By Component   Always Use Sub-Critical Flow 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Use Top Mounted Sockets 
  Add IBC .6D+W Combination     

 
 
 

   Pole Section Geometry   
 

 Section Elevation  
 

ft 

Section 
Length 

ft 

Pole  
Size 

 

Pole  
Grade 

Socket Length 
ft 

L1 125'-105' 20' 6 Sch 80 w/ 30'' 
Dia Concealment 

A500-42 
(42 ksi) 

  

L2 105'-85' 20' P8.625 x 0.875 W 
w/ 30'' Shroud 

A500-42 
(42 ksi) 

  

L3 85'-50' 35' P24x3/8 A53-B-42 
(42 ksi) 

  

L4 50'-20' 30' P24x3/8 A53-B-42 
(42 ksi) 

  

L5 20'-0' 20' P24x1/2 A53-B-42 
(42 ksi) 
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Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor 
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

L1 125'-105'       1 1 1     
L2 105'-85'       1 1 1     
L3 85'-50'       1 1 1     
L4 50'-20'       1 1 1     
L5 20'-0'       1 1 1     

 
 

 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Component 
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

plf 
LDF7-50A (1-5/8 

FOAM) 
B No Inside Pole 122'6'' - 0' 12 No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

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

A No Inside Pole 114'6'' - 0' 12 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.82 
0.82 
0.82 
0.82 
0.82 

LDF5-50A (7/8 FOAM) C No Inside Pole 104'6'' - 0' 6 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.33 
0.33 
0.33 
0.33 
0.33 

LDF5-50A (7/8 FOAM) C No Inside Pole 94'6'' - 0' 6 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.33 
0.33 
0.33 
0.33 
0.33 

***                 
PL 1.25x4.25 C No CaAa (Out Of 

Face) 
22'3'' - 17'9'' 1 No Ice 

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

0.21 
0.32 
0.43 
0.65 
1.10 

18.08 
19.01 
20.29 
23.89 
35.23 

PL 1.25x4.25 C No CaAa (Out Of 
Face) 

22'3'' - 17'9'' 2 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

18.08 
19.01 
20.29 
23.89 
35.23 

 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

lb 
L1 125'-105' A 0.000 0.000 0.000 0.000 93.48 
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Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

lb 
B 
C 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

172.20 
0.00 

L2 105'-85' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

196.80 
196.80 
57.42 

L3 85'-50' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

344.40 
344.40 
138.60 

L4 50'-20' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.469 

295.20 
295.20 
240.82 

L5 20'-0' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.469 

196.80 
196.80 
201.22 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face  
ft2 

Weight 
 

lb 
L1 125'-105' A 

B 
C 

0.871 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

93.48 
172.20 

0.00 
L2 105'-85' A 

B 
C 

0.851 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

196.80 
196.80 
57.42 

L3 85'-50' A 
B 
C 

0.818 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

344.40 
344.40 
138.60 

L4 50'-20' A 
B 
C 

0.755 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.846 

295.20 
295.20 
251.54 

L5 20'-0' A 
B 
C 

0.750 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0.844 

196.80 
196.80 
211.85 

 
 
 

   Feed Line Center of Pressure     
 

 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

L1 125'-105' 0.0000 0.0000 0.0000 0.0000 
L2 105'-85' 0.0000 0.0000 0.0000 0.0000 
L3 85'-50' 0.0000 0.0000 0.0000 0.0000 
L4 50'-20' -0.0201 0.0116 -0.0340 0.0196 
L5 20'-0' -0.0301 0.0174 -0.0506 0.0292 

 
 
 

   Discrete Tower Loads    
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

20-ft x 30'' Concealment 
Cylinder 

C None   0.0000 125' - 105' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

259.60 
639.50 
1019.40 
1779.20 
3298.80 

20-ft x 30'' Concealment 
Cylinder 

C None   0.0000 105' - 85' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

259.60 
639.50 
1019.40 
1779.20 
3298.80 

*****                   
APXV18-206516S-C-A20 A None   0.0000 122'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
512.65 

APXV18-206516S-C-A20 B None   0.0000 122'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
512.65 

APXV18-206516S-C-A20 C None   0.0000 122'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
512.65 

(2) ETW200VS12UB A None   0.0000 122'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

(2) ETW200VS12UB B None   0.0000 122'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

(2) ETW200VS12UB C None   0.0000 122'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

*****                   
Flag 15' x 25' A From Leg 0.00 

0' 
0' 

0.0000 125' - 110' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

10.08 
10.08 
10.08 
10.08 
10.08 

10.08 
10.08 
10.08 
10.08 
10.08 

22.88 
22.88 
22.88 
22.88 
22.88 

*****                   
APXV18-206516S-C-A20 A None   0.0000 114'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
512.65 

APXV18-206516S-C-A20 B None   0.0000 114'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

4'' Ice 0.00 0.00 512.65 
APXV18-206516S-C-A20 C None   0.0000 114'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

36.95 
68.28 

108.25 
207.80 
512.65 

ETW200VS12UB A None   0.0000 114'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

ETW200VS12UB B None   0.0000 114'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

ETW200VS12UB C None   0.0000 114'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.00 
14.52 
19.33 
33.62 
86.32 

*****                   
P45-16-XLH-RR A None   0.0000 104'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

53.00 
101.05 
154.34 
277.43 
595.09 

P45-16-XLH-RR B None   0.0000 104'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

53.00 
101.05 
154.34 
277.43 
595.09 

P45-16-XLH-RR C None   0.0000 104'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

53.00 
101.05 
154.34 
277.43 
595.09 

*****                   
AM-X-CD-16-65-00T-RET A None   0.0000 94'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

48.50 
95.00 

147.50 
271.31 
599.59 

AM-X-CD-16-65-00T-RET B None   0.0000 94'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

48.50 
95.00 

147.50 
271.31 
599.59 

AM-X-CD-16-65-00T-RET C None   0.0000 94'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 
4'' Ice 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

48.50 
95.00 

147.50 
271.31 
599.59 

(2) DTMABP7819VG12A A None   0.0000 94'6'' No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

14.30 
19.33 
25.98 
44.90 
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Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment 

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

lb 

4'' Ice 0.00 0.00 110.65 
(2) DTMABP7819VG12A B None   0.0000 94'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

14.30 
19.33 
25.98 
44.90 

110.65 
(2) DTMABP7819VG12A C None   0.0000 94'6'' No Ice 

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

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

14.30 
19.33 
25.98 
44.90 

110.65 

 
 
 
 

 Load Combinations   
 
Comb. 

No. 
Description 

1 Dead Only 
2 Dead+Wind 0 deg - No Ice 
3 Dead+Wind 30 deg - No Ice 
4 Dead+Wind 60 deg - No Ice 
5 Dead+Wind 90 deg - No Ice 
6 Dead+Wind 120 deg - No Ice 
7 Dead+Wind 150 deg - No Ice 
8 Dead+Wind 180 deg - No Ice 
9 Dead+Wind 210 deg - No Ice 
10 Dead+Wind 240 deg - No Ice 
11 Dead+Wind 270 deg - No Ice 
12 Dead+Wind 300 deg - No Ice 
13 Dead+Wind 330 deg - No Ice 
14 Dead+Ice+Temp 
15 Dead+Wind 0 deg+Ice+Temp 
16 Dead+Wind 30 deg+Ice+Temp 
17 Dead+Wind 60 deg+Ice+Temp 
18 Dead+Wind 90 deg+Ice+Temp 
19 Dead+Wind 120 deg+Ice+Temp 
20 Dead+Wind 150 deg+Ice+Temp 
21 Dead+Wind 180 deg+Ice+Temp 
22 Dead+Wind 210 deg+Ice+Temp 
23 Dead+Wind 240 deg+Ice+Temp 
24 Dead+Wind 270 deg+Ice+Temp 
25 Dead+Wind 300 deg+Ice+Temp 
26 Dead+Wind 330 deg+Ice+Temp 
27 Dead+Wind 0 deg - Service 
28 Dead+Wind 30 deg - Service 
29 Dead+Wind 60 deg - Service 
30 Dead+Wind 90 deg - Service 
31 Dead+Wind 120 deg - Service 
32 Dead+Wind 150 deg - Service 
33 Dead+Wind 180 deg - Service 
34 Dead+Wind 210 deg - Service 
35 Dead+Wind 240 deg - Service 
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Comb. 
No. 

Description 

36 Dead+Wind 270 deg - Service 
37 Dead+Wind 300 deg - Service 
38 Dead+Wind 330 deg - Service 

 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 125 - 105 24.544 37 1.9039 0.3122 
L2 105 - 85 16.932 36 1.5673 0.2901 
L3 85 - 50 11.265 36 1.0348 0.0029 
L4 50 - 20 4.426 35 0.7889 0.0017 
L5 20 - 0 0.747 35 0.3406 0.0006 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
125' 20-ft x 30'' Concealment Cylinder 37 24.544 1.9039 0.3122 7367 

122'6'' APXV18-206516S-C-A20 37 23.539 1.8710 0.3199 7367 
120' 20-ft x 30'' Concealment Cylinder 37 22.539 1.8372 0.3266 7367 
115' 20-ft x 30'' Concealment Cylinder 36 20.574 1.7635 0.3330 3683 

114'6'' APXV18-206516S-C-A20 36 20.382 1.7555 0.3329 3508 
110' 20-ft x 30'' Concealment Cylinder 36 18.692 1.6759 0.3235 2455 
105' 20-ft x 30'' Concealment Cylinder 36 16.932 1.5673 0.2901 1965 

104'6'' P45-16-XLH-RR 36 16.764 1.5551 0.2852 1956 
100' 20-ft x 30'' Concealment Cylinder 36 15.324 1.4347 0.2288 2113 
95' 20-ft x 30'' Concealment Cylinder 36 13.857 1.2908 0.1505 2479 

94'6'' AM-X-CD-16-65-00T-RET 36 13.718 1.2764 0.1423 2523 
90' 20-ft x 30'' Concealment Cylinder 36 12.511 1.1519 0.0702 2999 
85' 20-ft x 30'' Concealment Cylinder 36 11.265 1.0348 0.0029 3682 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

L1 125 - 105 88.242 2 6.8400 1.0670 
L2 105 - 85 60.929 11 5.6390 0.9893 
L3 85 - 50 40.555 11 3.7264 0.0097 
L4 50 - 20 15.936 11 2.8411 0.0054 
L5 20 - 0 2.690 11 1.2266 0.0018 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
125' 20-ft x 30'' Concealment Cylinder 2 88.242 6.8400 1.0670 2111 

122'6'' APXV18-206516S-C-A20 2 84.636 6.7229 1.0929 2111 
120' 20-ft x 30'' Concealment Cylinder 11 81.049 6.6028 1.1153 2111 
115' 20-ft x 30'' Concealment Cylinder 11 74.005 6.3403 1.1365 1054 

114'6'' APXV18-206516S-C-A20 11 73.314 6.3117 1.1361 1004 
110' 20-ft x 30'' Concealment Cylinder 11 67.249 6.0276 1.1036 701 
105' 20-ft x 30'' Concealment Cylinder 11 60.929 5.6390 0.9893 560 

104'6'' P45-16-XLH-RR 11 60.326 5.5950 0.9724 557 
100' 20-ft x 30'' Concealment Cylinder 11 55.151 5.1635 0.7798 600 
95' 20-ft x 30'' Concealment Cylinder 11 49.879 4.6465 0.5128 702 

94'6'' AM-X-CD-16-65-00T-RET 11 49.376 4.5948 0.4848 714 
90' 20-ft x 30'' Concealment Cylinder 11 45.038 4.1476 0.2391 846 
85' 20-ft x 30'' Concealment Cylinder 11 40.555 3.7264 0.0097 1034 

  
 
 

 Compression Checks   
 
 

 Pole Design Data    
 

Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

Fa 

 
ksi 

A 
 

in2 

Actual 
P 
lb 

Allow. 
Pa 
lb 

Ratio 
P 

Pa 
L1 125 - 105 (1) 6 Sch 80 w/ 30'' Dia 

Concealment 
20' 0' 0.0 25.200 8.4049 -1213.18 211804.00 0.006  

L2 105 - 85 (2) P8.625 x 0.875 W w/ 30'' 
Shroud 

20' 0' 0.0 25.200 21.3000 -3732.52 536760.00 0.007  

L3 85 - 50 (3) P24x3/8 35' 0' 0.0 25.200 27.8325 -7835.20 701380.00 0.011  
L4 50 - 20 (4) P24x3/8 30' 0' 0.0 25.200 27.8325 -11643.20 701380.00 0.017  
L5 20 - 0 (5) P24x1/2 20' 0' 0.0 25.200 36.9137 -14908.10 930226.00 0.016  

                      

 
 

 Pole Bending Design Data    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
Mx 

lb-ft 

Actual 
fbx 

ksi 

Allow. 
Fbx 

ksi 

Ratio 
fbx 

Fbx 

Actual 
My 

lb-ft 

Actual 
fby 

ksi 

Allow. 
Fby 

ksi 

Ratio 
fby 

Fby 
L1 125 - 105 (1) 6 Sch 80 w/ 30'' Dia 

Concealment 
25140.2

5 
24.680 25.200 0.979 0.00 0.000 25.200 0.000 

L2 105 - 85 (2) P8.625 x 0.875 W w/ 30'' 
Shroud 

89312.5
0 

28.530 25.200 1.132 0.00 0.000 25.200 0.000 

L3 85 - 50 (3) P24x3/8 268430.
00 

19.901 27.720 0.718 0.00 0.000 27.720 0.000 

L4 50 - 20 (4) P24x3/8 472830.
83 

35.055 27.720 1.265 0.00 0.000 27.720 0.000 

L5 20 - 0 (5) P24x1/2 628598.
33 

35.506 27.720 1.281 0.00 0.000 27.720 0.000 

                      

 
 

 Pole Shear Design Data   
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Section 

No. 
Elevation 

 
ft 

Size 
 

Actual 
V 
lb 

Actual 
fv 

ksi 

Allow. 
Fv 
ksi 

Ratio 
fv 

Fv 

Actual 
T 

lb-ft 

Actual 
fvt 
ksi 

Allow. 
Fvt 
ksi 

Ratio 
fvt 

Fvt 
L1 125 - 105 (1) 6 Sch 80 w/ 30'' Dia 

Concealment 
2343.95 0.828 16.800 0.049 601.01 0.294 16.800 0.018 

L2 105 - 85 (2) P8.625 x 0.875 W w/ 30'' 
Shroud 

4025.85 0.189 16.800 0.011 639.57 3.310 16.800 0.197 

L3 85 - 50 (3) P24x3/8 6145.15 0.442 16.800 0.026 552.03 0.020 16.800 0.001 
L4 50 - 20 (4) P24x3/8 7430.22 0.534 16.800 0.032 634.82 0.024 16.800 0.001 
L5 20 - 0 (5) P24x1/2 8117.53 0.440 16.800 0.026 550.59 0.016 16.800 0.001 

                      

 
 
 

 Pole Interaction Design Data    
 
Section 

No. 
Elevation 

 
ft 

Ratio 
P 
Pa 

Ratio 
fbx 

Fbx 

Ratio 
fby 

Fby 

Ratio 
fv 

Fv 

Ratio 
fvt 

Fvt 

Comb. 
Stress 
Ratio 

Allow. 
Stress 
Ratio 

Criteria 

L1 125 - 105 (1) 0.006 0.979 0.000 0.049 0.018 0.990  

 

1.333 
H1-3+VT  

L2 105 - 85 (2) 0.007 1.132 0.000 0.011 0.197 1.182  

 

1.333 
H1-3+VT  

L3 85 - 50 (3) 0.011 0.718 0.000 0.026 0.001 0.730  

 

1.333 
H1-3+VT  

L4 50 - 20 (4) 0.017 1.265 0.000 0.032 0.001 1.282  

 

1.333 
H1-3+VT  

L5 20 - 0 (5) 0.016 1.281 0.000 0.026 0.001 1.298  

 

1.333 
H1-3+VT  

                    

 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical 
Element 

P 
lb 

SF*Pallow 

lb 
% 

Capacity 
Pass 
Fail 

L1 125 - 105 Pole 6 Sch 80 w/ 30'' Dia 
Concealment 

1 -1213.18 282334.72 74.2 Pass  

L2 105 - 85 Pole P8.625 x 0.875 W w/ 30'' Shroud 2 -3732.52 715501.05 88.7 Pass  
L3 85 - 50 Pole P24x3/8 3 -7835.20 934939.50 54.8 Pass  
L4 50 - 20 Pole P24x3/8 4 -11643.20 934939.50 96.2 Pass  
L5 20 - 0 Pole P24x1/2 5 -14908.10 1239991.21 97.3 Pass  

              Summary   
            Pole (L5) 97.3 Pass  
      RATING = 97.3 Pass  

 
 
 
 
                                                        
  Program Version 6.0.4.0 - 1/27/2012 File:O:/0459_CT11209/Structural/Structural Mods 8.17/RISA/CT11209D.eri 
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CAISSON Version 10.35    10:06:33 AM Tuesday, September 11, 2012
Tower Engineering Professionals
**************************************************************************************************
*                                                                                                *
* CAISSON - Pier Foundations Analysis and Design -  Copyright Power Line Systems, Inc. 1993-2010 *
*                                                                                                *
**************************************************************************************************

Project Title: CT11209D
Project Notes: 3.5-ft dia. x 29.5-ft

Calculation Method: Full 8CD

******* I N P U T   D A T A

Pier Properties

  Diameter          Distance  Concrete     Steel
              of Top of Pier  Strength     Yield
                above Ground            Strength
      (ft)              (ft)     (ksi)     (ksi)
------------------------------------------------
      3.50              0.50                    

Soil Properties

  Layer    Type    Thickness    Depth at Top       Density        CU        KP       PHI
                                    of Layer                                            
                        (ft)            (ft)    (lbs/ft^3)     (psf)               (deg)
----------------------------------------------------------------------------------------
      1    Clay         1.50            0.00         135.0                              
      2    Clay         8.50            1.50         135.0                              
      3    Sand        20.00           10.00          75.0               4.204     38.00

Design (Factored) Loads at Top of Pier

  Moment   Axial     Shear    Additional Safety
            Load      Load       Factor Against
                                   Soil Failure
  (ft-k)  (kips)    (kips)                     
-----------------------------------------------
   628.6    14.9      8.11                 9.89  % Capacity = 2.0 / 9.89 = 20.2%

******* R E S U L T S

Calculated Pier Properties

  Length    Weight    End Bearing
                         Pressure
    (ft)    (kips)          (psf)
---------------------------------
  29.500    42.573         1550.0

Ultimate Resisting Forces Along Pier

    Type    Distance of Top of Layer    Thickness       Density        CU        KP    Force    Arm
                      to Top of Pier                                                               
                                (ft)         (ft)    (lbs/ft^3)     (psf)             (kips)   (ft)
---------------------------------------------------------------------------------------------------
    Clay                        0.50         1.50         135.0                         0.00   1.25
    Clay                        2.00         8.50         135.0                         0.00   6.25
    Sand                       10.50        11.51          75.0               4.204   905.11  16.72
    Sand                       22.01         7.49          75.0               4.204  -824.58  25.90

Shear and Moments Along Pier

    Distance below                   Shear                  Moment                      Shear                     Moment
       Top of Pier    (with Safety Factor)    (with Safety Factor)    (without Safety Factor)    (without Safety Factor)
              (ft)                  (kips)                  (ft-k)                     (kips)                     (ft-k)
------------------------------------------------------------------------------------------------------------------------
              0.00                    80.5                  6219.8                        8.1                      628.9
              2.95                    80.5                  6457.4                        8.1                      652.9
              5.90                    80.5                  6694.9                        8.1                      676.9
              8.85                    80.5                  6932.5                        8.1                      701.0
             11.80                     0.3                  7118.5                        0.0                      719.8
             14.75                  -202.6                  6827.1                      -20.5                      690.3
             17.70                  -434.3                  5894.7                      -43.9                      596.0
             20.65                  -694.8                  4236.4                      -70.3                      428.4
             23.60                  -665.0                  2018.5                      -67.2                      204.1
             26.55                  -346.9                   518.8                      -35.1                       52.5
             29.50                     0.0                     0.0                        0.0                        0.0
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STRUCTURAL MODIFICATION DRAWINGS 
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