
10 Industrial Ave, Suite 3 

Mahwah, NJ 07430 

Phone: (908)447-4716 

Kyle Richers 

Real Estate Consultant 

June 24, 2015 

Ms. Melanie A. Bachman 

Acting Executive Director 

Connecticut Siting Council 

10 Franklin Square 

New Britain, CT 06051 

CC to Property Owner  

American Tower Corporation 

10 Presidential Way, Woburn, MA 01801 

RE:   T-Mobile Northeast LLC (“T-Mobile”) notice of intent to modify an existing 

telecommunications facility located at 864 Opening Hill Road, Madison, CT 06443. 

Known to T-Mobile as site CT11394A. 

Dear Ms. Bachman: 

In order to accommodate technological changes, implement Code Division Multiple 

Access (“CDMA”) and/or Long Term Evolution (“LTE”) capabilities, and enhance 

system performance in the state of Connecticut, T-Mobile 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, a copy of this letter and its attachments is being sent to 

the chief elected official of the municipality in which affected cell site is located. 

CDMA employs Spread-Spectrum technology and special coding scheme to allow 

multiple users to be multiplexed over the same physical channel.   

LTE is a new 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 T-Mobile’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 modification as defined Connecticut General 

Statues (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the 

facility will not be significantly changed or altered.  Rather, the planned changes to the 

facility fall squarely within those activities explicitly provided for the R.C.S.A. Section 

16-50j-72(b)(2). 

1. The height of the overall structure will not be affected.

2. The proposed changes will not extend the site boundaries.  There will be no

effect on the site compound.

3. The proposed changes will not increase the noise level at the existing facility

by 6 decibels or more.

4. Radio Frequency power density may increase due to the use of one or more

CDMA transmissions.  Moreover, LTE will utilize additional radio

frequencies newly licensed by the FCC for cellular mobile communications.

However, the changes will not increase the calculated “worst case” power

density for the combined operations at the site to a level at or above the

applicable standard for uncontrolled environments as calculated for a mixed

frequency site.

For the foregoing reasons T-Mobile 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 (908)-447-4716 or email 

krichers@transcendwireless.com with questions concerning this matter. 

Thank you for your consideration. 

Sincerely, 

Kyle Richers 

Real Estate Consultant 
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RADIO FREQUENCY EMISSIONS ANALYSIS REPORT 
EVALUATION OF HUMAN EXPOSURE POTENTIAL 

TO NON-IONIZING EMISSIONS 
 
 
 
 

T-Mobile Existing Facility 
 

Site ID: CT11394A 
 

North Madison 
864 Opening Hill Road 
Madison, CT  06443 

  
May 12, 2015 

 
EBI Project Number: 6215002846 

 
 
 
 

 

 

 

 

 

 

 

Site Compliance Summary 

Compliance Status: COMPLIANT 

Site total MPE% of 
FCC general public 

allowable limit: 
41.64 % 
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May 12, 2015 

 

T-Mobile USA 
Attn: Jason Overbey, RF Manager 
35 Griffin Road South 
Bloomfield, CT  06002 

 

Emissions Analysis for Site:  CT11394A – North Madison 

 

EBI Consulting was directed to analyze the proposed T-Mobile facility located at 864 Opening Hill 
Road, Madison, CT, for the purpose of determining whether the emissions from the Proposed T-Mobile 
Antenna Installation located on this property are within specified federal limits.  

All information used in this report was analyzed as a percentage of current Maximum Permissible 
Exposure (% MPE) as listed in the FCC OET Bulletin 65 Edition 97-01and ANSI/IEEE Std C95.1. The 
FCC regulates Maximum Permissible Exposure in units of microwatts per square centimeter (µW/cm2). 
The number of µW/cm2 calculated at each sample point is called the power density. The exposure limit 
for power density varies depending upon the frequencies being utilized. Wireless Carriers and Paging 
Services use different frequency bands each with different exposure limits, therefore it is necessary to 
report results and limits in terms of percent MPE rather than power density. 

All results were compared to the FCC (Federal Communications Commission) radio frequency exposure 
rules, 47 CFR 1.1307(b)(1) – (b)(3), to determine compliance with the Maximum Permissible Exposure 
(MPE) limits for General Population/Uncontrolled environments as defined below. 

General population/uncontrolled exposure limits apply to situations in which the general public may be 
exposed or in which persons who are exposed as a consequence of their employment may not be made 
fully aware of the potential for exposure or cannot exercise control over their exposure.  Therefore, 
members of the general public would always be considered under this category when exposure is not 
employment related, for example, in the case of a telecommunications tower that exposes persons in a 
nearby residential area. 

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square 
centimeter (μW/cm2). The general population exposure limit for the 700 MHz Band is 467 μW/cm2, and 
the general population exposure limit for the PCS band is 1000 μW/cm2. Because each carrier will be 
using different frequency bands, and each frequency band has different exposure limits, it is necessary to 
report percent of MPE rather than power density.  
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Occupational/controlled exposure limits apply to situations in which persons are exposed as a 
consequence of their employment and in which those persons who are exposed have been made fully 
aware of the potential for exposure and can exercise control over their exposure.  Occupational/controlled 
exposure limits also apply where exposure is of a transient nature as a result of incidental passage through 
a location where exposure levels may be above general population/uncontrolled limits (see below), as 
long as the exposed person has been made fully aware of the potential for exposure and can exercise 
control over his or her exposure by leaving the area or by some other appropriate means. 

Additional details can be found in FCC OET 65. 

CALCULATIONS 

Calculations were done for the proposed T-Mobile Wireless antenna facility located at 864 Opening Hill 
Road, Madison, CT, using the equipment information listed below. All calculations were performed per 
the specifications under FCC OET 65. Since T-Mobile is proposing highly focused directional panel 
antennas, which project most of the emitted energy out toward the horizon, all calculations were 
performed assuming a lobe representing the maximum gain of the antenna per the antenna manufactures 
supplied specifications, minus 10 dB, was focused at the base of the tower. For this report the sample 
point is the top of a 6 foot person standing at the base of the tower.  

For all calculations, all equipment was calculated using the following assumptions: 

1) 2 GSM channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation.  These Channels have a transmit power of 30 Watts per Channel 
 

2) 2 UMTS channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 
installation. These Channels have a transmit power of 30 Watts per Channel. 

 
3) 2 LTE channels (PCS Band - 1900 MHz) were considered for each sector of the proposed 

installation. These Channels have a transmit power of 60 Watts per Channel. 
 
4) 1 LTE channel (700 MHz Band) was considered for each sector of the proposed installation. 

This channel has a transmit power of 30 Watts. 
 
5) All radios at the proposed installation were considered to be running at full power and were 

uncombined in their RF transmissions paths per carrier prescribed configuration. Per FCC 
OET Bulletin No. 65 - Edition 97-01 recommendations to achieve the maximum anticipated 
value at each sample point, all power levels emitting from the proposed antenna installation 
are increased by a factor of 2.56 to account for possible in-phase reflections from the 
surrounding environment. This is rarely the case, and if so, is never continuous. 
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6) For the following calculations the sample point was the top of a six foot person standing at 
the base of the tower. The maximum gain of the antenna per the antenna manufactures 
supplied specifications minus 10 dB was used in this direction.  This value is a very 
conservative estimate as gain reductions for these particular antennas are typically much 
higher in this direction.  
 

7) The antennas used in this modeling are the EMS RR90_17_02DP  for 1900 MHz (PCS) 
channels and the Commscope LNX-6515DS-VTM for 700 MHz channels.  This is based on 
feedback from the carrier with regards to anticipated antenna selection. The EMS 
RR90_17_02DP has a maximum gain of 14.4 dBd at its main lobe. The Commscope LNX-
6515DS-VTM  has a maximum gain of 14.6 dBd at its main lobe. The maximum gain of the 
antenna per the antenna manufactures supplied specifications, minus 10 dB, was used for all 
calculations.  This value is a very conservative estimate as gain reductions for these particular 
antennas are typically much higher in this direction. 

 
8) The antenna mounting height centerline of the proposed antennas is 130 feet above ground 

level (AGL). 
 
9) Emissions values for additional carriers were taken from the Connecticut Siting Council 

active database. Values in this database are provided by the individual carriers themselves.  

 

 

 

 

All calculations were done with respect to uncontrolled / general public threshold limits. 
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T-Mobile Site Inventory and Power Data 

Sector: A Sector: B Sector: C 
Antenna #: 1 Antenna #: 1 Antenna #: 1 

Make / Model: EMS 
RR90_17_02DP Make / Model: EMS 

RR90_17_02DP Make / Model: EMS 
RR90_17_02DP 

Gain: 14.4 dBd Gain: 14.4 dBd Gain: 14.4 dBd 
Height (AGL):  130 Height (AGL):  130 Height (AGL):  130 

Frequency Bands 1900 MHz(PCS)  Frequency Bands 1900 MHz(PCS)  Frequency Bands 1900 MHz(PCS)  
Channel Count 6 Channel Count 6 # PCS Channels: 6 

Total TX Power: 240 Total TX Power: 240 # AWS Channels: 240 
ERP (W): 6,610.15 ERP (W): 6,610.15 ERP (W): 6,610.15 

Antenna A1 MPE% 1.55 Antenna B1 MPE% 1.55 Antenna C1 MPE% 1.55 
Antenna #: 2 Antenna #: 2 Antenna #: 2 

Make / Model: Commscope LNX-
6515DS-VTM Make / Model: Commscope LNX-

6515DS-VTM Make / Model: Commscope LNX-
6515DS-VTM 

Gain: 14.6 dBd Gain: 14.6 dBd Gain: 14.6 dBd 
Height (AGL):  130 Height (AGL):  130 Height (AGL):  130 

Frequency Bands 700 MHz Frequency Bands 700 MHz Frequency Bands 700 MHz 
Channel Count 1 Channel Count 1 Channel Count 1 

Total TX Power: 30 Total TX Power: 30 Total TX Power: 30 
ERP (W): 865.21 ERP (W): 865.21 ERP (W): 865.21 

Antenna A2 MPE% 0.43 Antenna B2 MPE% 0.43 Antenna C2 MPE% 0.43 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site Composite MPE% 
Carrier MPE% 

T-Mobile 5.94 
Verizon Wireless 10.62 % 

Fire Company 0.55 % 
Police Dept 0.37 % 

AT&T 16.40 % 
Sprint 5.53 % 
Nextel 2.23 % 

Site Total MPE %: 41.64 % 

T-Mobile Sector 1 Total: 1.98 % 
T-Mobile Sector 2 Total: 1.98 % 
T-Mobile Sector 3 Total: 1.98 % 

 
Site Total: 41.64 % 
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Summary 

All calculations performed for this analysis yielded results that were within the allowable limits for 
general public exposure to RF Emissions.  

The anticipated maximum composite contributions from the T-Mobile facility as well as the site 
composite emissions value with regards to compliance with FCC’s allowable limits for general public 
exposure to RF Emissions are shown here: 

T-Mobile Sector Power Density Value (%) 
Sector 1: 1.98 % 
Sector 2: 1.98  % 
Sector 3 : 1.98 % 

T-Mobile Total: 5.94 % 
  

Site Total: 41.64 % 
  

Site Compliance Status:  COMPLIANT 
 

 

The anticipated composite MPE value for this site assuming all carriers present is 41.64% of the 
allowable FCC established general public limit sampled at the ground level. This is based upon values 
listed in the Connecticut Siting Council database for existing carrier emissions. 

FCC guidelines state that if a site is found to be out of compliance (over allowable thresholds), that 
carriers over a 5% contribution to the composite value will require measures to bring the site into 
compliance. For this facility, the composite values calculated were well within the allowable 100% 
threshold standard per the federal government.  

 

 

 

Scott Heffernan 
RF Engineering Director    
 
EBI Consulting 
21 B Street 
Burlington, MA  01803 
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Structural Analysis Report
Structure : 180 ft Self Supported Tower

GTP Site Name : North Madison Volunteer FD, CT

GTP Site Number : CT-9014

Engineering Number : 61768322

Proposed Carrier : T-Mobile

Carrier Site Name : North Madison

Carrier Site Number : CT11394A

Site Location : 864 Opening Hill Road
Madison, CT 06443-0000
41.35694000, -72.64013000

County : New Haven

Date : June 11, 2015

Max Usage : 100%

Result : Pass

Prepared By:
Robert D. Barrett, E.I.
Structural Engineer I

 COA: PEC.0001553
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Introduction

The purpose of this report is to summarize results of a structural analysis performed on the 180 ft self 
supported tower to reflect the change in loading by T-Mobile.  

Supporting Documents

Tower Drawings Rohn Drawing #C981756, dated December 2, 1998
Foundation Drawing Rohn Drawing #A992935-1, dated July 21, 1999
Geotechnical Report Clarence Welti Assoc. Job #35130AE, dated June 9, 1997

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/EIA-222.

Basic Wind Speed: 100 mph (Fastest Mile)
Basic Wind Speed w/ Ice: 87 mph (Fastest Mile)w/ 1/2" radial ice concurrent
Code: ANSI/TIA/EIA-222-F / 2003 IBC , Sec. 1609.1.1, Exception (5) & Sec. 3108.4 w/ 2005 CT 

Supplement & 2009 CT Amendment

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

Elevation¹ (ft)
Mount RAD

Qty Antenna Mount Type Lines Carrier

190.8 2 RFS PD455

186.0 1 4-Bay Dipole180.0

183.0 1 2-Bay Dipole

Side Arms

(3) 7/8" Coax
(1) 1/2" Coax
(1) 2" Conduit
(1) 1" Conduit

Town Of Madison

2 Antel BXA-70063/4CF
1 Antel BXA-70063/6CF
6 RFS FD9R6004/2C-3L
3 ALU RRH2x60 AWS
1 RFS DB-T1-6Z-8AB-0Z
6 Commscope HBXX 6517DS-VTM

168.0 170.0

3 Commscope LNX 6514DS-VTM

Sector Frames
(12) 1 5/8" Coax
(1) 1 5/8" Hybrid
(1) 1 1/4" Coax

Verizon

160.0 160.0 12 Andrew DB844H90E-XY Sector Frames (12) 1 5/8" Coax
3 ALU 800MHz 2X50W RRH w/ Filter
3 ALU 1900MHz 4X45 RRH
3 ALU TD-RRH8X20
3 RFS APXVSPP18-C-A20

150.0 150.0

3 RFS APXVTM14-C-I20

Sector Frames (4) 1 1/4" Hybriflex
Sprint Nextel

1 Raycap DC6-48-60-18-8F
6 Ericsson RRUS-11
6 KMW AM-X-CD-16-65-00T-RET
6 Powerwave LGP21901
6 Powerwave LGP21401

140.0 140.0

6 Powerwave 7770

Sector Frames
(12) 1 1/4" Coax

(2) 0.76" 8 AWG 6
(1) 0.39" Fiber

AT&T Mobility

3 RFS ATMAP1412D-1A120
130.0 130.0

3 EMS RR90_17_02DP
T-Arms (6) 1 5/8" Coax T-Mobile

75.0 75.0 1 PCTEL GPS-TMG-HR-26N Standoff (1) 1/2" Coax Sprint Nextel

Equipment to be Removed

Elevation¹ (ft)
Mount RAD

Qty Antenna Mount Type Lines Carrier

No loading considered as to be removed

Proposed Equipment

Elevation¹ (ft)
Mount RAD

Qty Antenna Mount Type Lines Carrier

130.0 130.0 3 Commscope LNX-6515DS-VTM T-Arms (6) 1 5/8" Coax T-Mobile
1Mount elevation is defined as height above bottom of steel structure to the bottom of mount, RAD elevation is defined as center of 
antenna above ground level (AGL).

Install proposed coax stacked on top of existing T-Mobile coax.
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Structure Usages*

Structural Component Controlling Usage Pass/Fail

Legs 75% Pass
Diagonals 94% Pass

Horizontals 72% Pass
Anchor Bolts 45% Pass

Leg Bolts 69% Pass
*Anchorages have a factor of safety greater than 2.

Foundations* 

Reaction Component Analysis Reactions % of Usage

Uplift (Kips) 350.0 100%
Axial (Kips) 410.0 49%
Shear (Kips) 46.7 19%

*Foundations have a factor of safety greater than 2.

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, Twist and Sway*

Antenna 
Elevation 

(ft)
Antenna Carrier Deflection 

(ft) Twist (°) Sway 
(Rotation) (°)

130.0 Commscope LNX-6515DS-VTM T-Mobile 0.135 0.008 0.139
*Deflection, Twist and Sway was evaluated considering a design wind speed of 50 mph (Fastest Mile) per ANSI/TIA/EIA-222-F.
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Standard Conditions 

All engineering services are performed on the basis that the information used is current and correct. This 
information may consist of, but is not necessary limited, to:

-- Information supplied by the client regarding the structure itself, antenna, mounts and feed line 
loading on the structure and its components, or other relevant information.

-- Information from drawings in the possession of American Tower Corporation, or generated by 
field inspections or measurements of the structure.

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.  In the absence of 
information to the contrary, we assume that all structures were constructed in accordance with the 
drawings and specifications and that their capacity has not significantly changed from the "as new" 
condition.

Unless explicitly agreed by both the client and American Tower Corporation, all services will be performed 
in accordance with the current revision of ANSI/TIA -222. The design basic wind speed will be determined 
based on the minimum basic wind speed as prescribed in ANSI/TIA-222. Although every effort is taken to 
ensure that the loading considered is adequate to meet the requirements of all applicable regulatory 
entities, we can provide no assurance to meet any other local and state codes or requirements. If wind 
and ice loads or other relevant parameters are to be different from the minimum values recommended by 
the codes, the client shall specify the exact requirement.

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 we supply.



Job Information
Tow er :

Code:
Client :

Location : North Madison Volunteer FD, CT

T- Mobile
TIA/EIA-222-F
CT-9014

© 2007 - 2015 by ATC IP LLC.  All rights reserv ed.

Shape : Triangle Base Width : 25.33 ft 
8.54 ft Top Width :

Sections Properties
Section Leg Mem bers Diagonal Mem bers Horizontal Mem bers

Loads: 100 mph no ice
87 mph w / 1/2" radial ice
50 mph no ice

1 PST 50 ksi 3" DIA PIPEPX  50 ksi 3-1/2" DIA PIPEPX  50 ksi     10" DIA PIPE
2 PST 50 ksi 2-1/2" DIA PIPEPST 50 ksi 3" DIA PIPEPX  50 ksi     10" DIA PIPE
3 PST 50 ksi 2-1/2" DIA PIPEPST 50 ksi 3" DIA PIPEPX  50 ksi     8" DIA PIPE
4 PST 50 ksi 2" DIA PIPEPST 50 ksi 3" DIA PIPEPX  50 ksi     8" DIA PIPE
5 PST 50 ksi 2" DIA PIPEPST 50 ksi 3" DIA PIPEPSP 50 ksi     ROHN 8 EHS
6 PST 50 ksi 2" DIA PIPEPST 50 ksi 2-1/2" DIA PIPEPSP 50 ksi     ROHN 6 EHS
7 PST 50 ksi 1-1/2" DIA PIPEPX  50 ksi 2" DIA PIPEPSP 50 ksi     ROHN 5 EH
8 PST 50 ksi 1-1/2" DIA PIPEPX  50 ksi 2" DIA PIPEPX  50 ksi     4" DIA PIPE
9 PST 50 ksi 1-1/2" DIA PIPEPST 50 ksi 2" DIA PIPEPST 50 ksi     3" DIA PIPE

Discrete Appurtenance

(ft) Type DescriptionQty
Elev

180.00 2-Bay Dipole1Whip
180.00 4-Bay Dipole1Whip
180.00 RFS PD4552Whip
180.00 Flat Side Arm3Straight Arm
168.00 Flat Light Sector Frame3Mounting Frame
168.00 Antel BXA-70063/4CF2Panel
168.00 Antel BXA-70063/6CF1Panel
168.00 RFS FD9R6004/2C-3L6
168.00 ALU RRH2x60 AWS3
168.00 RFS DB-T1-6Z-8AB-0Z1
168.00 Commscope HBXX 6517DS-VTM6Panel
168.00 Commscope LNX 6514DS-VTM3Panel
160.00 Andrew DB844H90E-XY12Panel
160.00 Flat Light Sector Frame3Mounting Frame
150.00 ALU 800 MHz 2X50W RRH w/ Filte3
150.00 ALU 1900 MHz 4X45 RRH3
150.00 ALU TD-RRH8X203
150.00 RFS APXVSPP18-C-A203Panel
150.00 RFS APXVTM14-C-I203Panel
150.00 Flat Light Sector Frame3Mounting Frame
140.00 Raycap DC6-48-60-18-8F1
140.00 Ericsson RRUS-116
140.00 KMW AM-X-CD-16-65-00T-RET6Panel
140.00 Powerwave LGP219016
140.00 Powerwave LGP214016
140.00 Powerwave 77706Panel
140.00 Flat Light Sector Frame3Mounting Frame
130.00 RFS ATMAP1412D-1A1203
130.00 Commscope LNX-6515DS-VTM3Panel
130.00 EMS RR90_17_02DP3Panel
130.00 Flat T-Arm3Straight Arm
75.00 PCTEL GPS-TMG-HR-26N1
75.00 Standoff1Straight Arm

Linear Appurtenance
Elev (ft)

From DescriptionTo Qty

0.000 180.00 7/8" Coax3
0.000 180.00 2" Conduit1
0.000 180.00 1/2" Coax1
0.000 180.00 1" Conduit1
0.000 168.00 Waveguide1
0.000 168.00 1 5/8" Hybrid1
0.000 168.00 1 5/8" Coax12
0.000 168.00 1 1/4" Coax1
0.000 160.00 Waveguide1
0.000 160.00 Waveguide1
0.000 160.00 1 5/8" Coax12



Job Information
Tow er :

Code:
Client :

Location : North Madison Volunteer FD, CT

T- Mobile
TIA/EIA-222-F
CT-9014

© 2007 - 2015 by ATC IP LLC.  All rights reserv ed.

Shape : Triangle Base Width : 25.33 ft 
8.54 ft Top Width :

0.000 150.00 Waveguide1
0.000 150.00 1 1/4" Hybriflex3
0.000 150.00 1 1/4" Hybriflex1
0.000 140.00 Waveguide1
0.000 140.00 1 1/4" Coax12
0.000 140.00 0.76" 8 AWG 62
0.000 140.00 0.39" Fiber1
0.000 130.00 Waveguide1
0.000 130.00 1 5/8" Coax6
0.000 130.00 1 5/8" Coax6
0.000 75.000 1/2" Coax1
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© 2007 - 2015 by ATC IP LLC.  All rights reserv ed.Site Num ber: CT-9014

Site Nam e: North Madison Volunteer FD, CT

Code: TIA/EIA-222-F

Custom er: T- Mobile

Engineering Num ber: 61768322

Analysis Parameters

Tower Loading

New  Haven County, CTLocation: Height: 180

Shape: Triangle

Base Elevation: 0.00 ft 

Self SupportTow er Type:

25.33 ft Base Face Width:

Code: TIA/EIA-222-F

8.54 ft 

Load Cases

Top Face Width:Tow er Manufacturer: Rohn

Ice & Wind Parameters
Exposure Category: B

Design Ice Thickness: 0.50 in

Design Windspeed Without Ice: 100 m ph

Design Windspeed With Ice: 87 m ph

Norm al No Ice 100 m ph Wind Norm al To Face w ith No Ice

60 deg No Ice 100 m ph Wind at 60 degree From  Face w ith No Ice

90 deg No Ice 100 m ph Wind at 90 degree From  Face w ith No Ice

Norm al Ice 87 m ph Wind Norm al To Face w ith Ice

60 deg Ice 87 m ph Wind at 60 degree From  Face w ith Ice

90 deg Ice 87 m ph Wind at 90 degree From  Face w ith Ice

Norm al Tw ist/Sw ay 50 m ph Wind Norm al To Face w ith No Ice

60 deg Tw ist/Sw ay 50 m ph Wind at 60 degree From  Face w ith No Ice

90 deg Tw ist/Sw ay 50 m ph Wind at 90 degree From  Face w ith No Ice
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Tower Loading

(ft)

Elevation
(ft)

Description Weight

(lb) (sf)
CaAa CaAa

Factor

Dist.

Face

(ft)

Angle

(deg)

Vert
Ecc

Qty

Discrete Appurtenance Properties Norm al No Ice

Total
Qz 

(psf)
Mom

(lb-ft)

From X

(lb)
PuForce

(lb)

180.00 2-Bay Dipole 1 18 2.0 1.00 0.0 0.00 3.0 273.8 41.76 91 18
180.00 4-Bay Dipole 1 35 3.9 1.00 0.0 0.00 6.0 1100.5 41.96 183 35
180.00 Flat Side Arm 3 150 6.3 0.67 0.0 0.00 0.0 0.0 41.57 590 450
180.00 RFS PD455 2 24 6.0 1.00 0.0 0.00 10.8 6131.0 42.26 570 48
168.00 ALU RRH2x60 AWS 3 44 2.5 0.67 0.0 0.00 2.0 464.3 40.89 232 132
168.00 Antel BXA-70063/4CF 2 10 5.2 0.74 0.0 0.00 2.0 701.4 40.89 351 20
168.00 Antel BXA-70063/6CF 1 17 7.7 0.77 0.0 0.00 2.0 545.6 40.89 273 17
168.00 Com m scope HBXX 6 14 5.2 0.81 0.0 0.00 2.0 2334.5 40.89 1167 82
168.00 Com m scope LNX 3 39 8.4 0.82 0.0 0.00 2.0 1896.6 40.89 948 116
168.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 40.76 1840 1200
168.00 RFS DB-T1-6Z-8AB-0Z 1 44 5.6 1.00 0.0 0.00 2.0 513.4 40.89 257 44
168.00 RFS FD9R6004/2C-3L 6 3 0.4 0.50 0.0 0.00 2.0 101.8 40.89 51 16
160.00 Andrew  DB844H90E-XY 12 14 3.7 0.81 0.0 0.00 0.0 0.0 40.19 1633 168
160.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 40.19 1814 1200
150.00 ALU 1900 MHz 4X45 3 60 2.7 0.67 0.0 0.00 0.0 0.0 39.46 241 180
150.00 ALU 800 MHz 2X50W 3 64 2.4 0.67 0.0 0.00 0.0 0.0 39.46 213 192
150.00 ALU TD-RRH8X20 3 66 4.3 0.67 0.0 0.00 0.0 0.0 39.46 382 198
150.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 39.46 1781 1200
150.00 RFS APXVSPP18-C-A20 3 57 8.3 0.82 0.0 0.00 0.0 0.0 39.46 899 171
150.00 RFS APXVTM14-C-I20 3 53 6.9 0.76 0.0 0.00 0.0 0.0 39.46 696 159
140.00 Ericsson RRUS-11 6 55 4.4 0.67 0.0 0.00 0.0 0.0 38.69 770 330
140.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 38.69 1746 1200
140.00 KMW AM-X-CD-16-65- 6 49 8.3 0.78 0.0 0.00 0.0 0.0 38.69 1676 291
140.00 Pow erw ave 7770 6 35 5.9 0.75 0.0 0.00 0.0 0.0 38.69 1147 210
140.00 Pow erw ave LGP21401 6 18 0.9 0.50 0.0 0.00 0.0 0.0 38.69 124 105
140.00 Pow erw ave LGP21901 6 6 0.2 0.50 0.0 0.00 0.0 0.0 38.69 30 33
140.00 Raycap DC6-48-60-18- 1 19 1.5 1.00 0.0 0.00 0.0 0.0 38.69 64 19
130.00 Com m scope LNX- 3 50 11.4 0.84 0.0 0.00 0.0 0.0 37.88 1225 151
130.00 EMS RR90_17_02DP 3 14 4.4 0.73 0.0 0.00 0.0 0.0 37.88 405 41
130.00 Flat T-Arm 3 250 12.9 0.67 0.0 0.00 0.0 0.0 37.88 1101 750
130.00 RFS ATMAP1412D- 3 13 1.2 0.50 0.0 0.00 0.0 0.0 37.88 75 39
75.00 PCTEL GPS-TMG-HR- 1 1 0.2 1.00 0.0 0.00 0.0 0.0 32.37 6 1
75.00 Standoff 1 75 2.5 1.00 0.0 0.00 0.0 0.0 32.37 91 75

Totals 113 8889 672.4

(ft)

Elevation
(ft)

Description Weight

(lb) (sf)
CaAa CaAa

Factor

Dist.

Face

(ft)

Angle

(deg)

Vert
Ecc

Qty

Discrete Appurtenance Properties Norm al Ice

Total
Qz 

(psf)
Mom

(lb-ft)

From X

(lb)
PuForce

(lb)

180.00 2-Bay Dipole 1 39 2.1 1.00 0.0 0.00 3.0 224.3 31.32 75 39
180.00 4-Bay Dipole 1 62 5.4 1.00 0.0 0.00 6.0 1144.9 31.47 191 62
180.00 Flat Side Arm 3 230 7.0 0.67 0.0 0.00 0.0 0.0 31.17 492 690
180.00 RFS PD455 2 68 8.2 1.00 0.0 0.00 10.8 6262.9 31.69 583 135
168.00 ALU RRH2x60 AWS 3 61 2.9 0.67 0.0 0.00 2.0 396.6 30.67 198 184
168.00 Antel BXA-70063/4CF 2 39 5.8 0.74 0.0 0.00 2.0 585.1 30.67 293 78
168.00 Antel BXA-70063/6CF 1 59 8.5 0.77 0.0 0.00 2.0 452.1 30.67 226 59
168.00 Com m scope HBXX 6 41 5.9 0.81 0.0 0.00 2.0 1988.0 30.67 994 246
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Tower Loading

168.00 Com m scope LNX 3 89 9.2 0.82 0.0 0.00 2.0 1562.7 30.67 781 268
168.00 Flat Light Sector 3 510 22.2 0.75 0.0 0.00 0.0 0.0 30.56 1711 1530
168.00 RFS DB-T1-6Z-8AB-0Z 1 61 3.5 1.00 0.0 0.00 2.0 238.6 30.67 119 61
168.00 RFS FD9R6004/2C-3L 6 5 0.5 0.50 0.0 0.00 2.0 103.1 30.67 52 29
160.00 Andrew  DB844H90E-XY 12 37 4.3 0.81 0.0 0.00 0.0 0.0 30.14 1409 439
160.00 Flat Light Sector 3 510 22.2 0.75 0.0 0.00 0.0 0.0 30.14 1688 1530
150.00 ALU 1900 MHz 4X45 3 83 1.8 0.67 0.0 0.00 0.0 0.0 29.59 117 249
150.00 ALU 800 MHz 2X50W 3 86 1.6 0.67 0.0 0.00 0.0 0.0 29.59 104 258
150.00 ALU TD-RRH8X20 3 90 2.7 0.67 0.0 0.00 0.0 0.0 29.59 180 270
150.00 Flat Light Sector 3 510 22.2 0.75 0.0 0.00 0.0 0.0 29.59 1657 1530
150.00 RFS APXVSPP18-C-A20 3 107 9.1 0.82 0.0 0.00 0.0 0.0 29.59 741 320
150.00 RFS APXVTM14-C-I20 3 92 7.6 0.76 0.0 0.00 0.0 0.0 29.59 573 277
140.00 Ericsson RRUS-11 6 81 2.8 0.67 0.0 0.00 0.0 0.0 29.01 362 485
140.00 Flat Light Sector 3 510 22.2 0.75 0.0 0.00 0.0 0.0 29.01 1624 1530
140.00 KMW AM-X-CD-16-65- 6 95 9.1 0.78 0.0 0.00 0.0 0.0 29.01 1382 570
140.00 Pow erw ave 7770 6 68 6.5 0.75 0.0 0.00 0.0 0.0 29.01 956 406
140.00 Pow erw ave LGP21401 6 23 0.7 0.50 0.0 0.00 0.0 0.0 29.01 65 140
140.00 Pow erw ave LGP21901 6 8 0.2 0.50 0.0 0.00 0.0 0.0 29.01 19 46
140.00 Raycap DC6-48-60-18- 1 37 1.7 1.00 0.0 0.00 0.0 0.0 29.01 54 37
130.00 Com m scope LNX- 3 116 12.4 0.84 0.0 0.00 0.0 0.0 28.41 993 349
130.00 EMS RR90_17_02DP 3 36 5.0 0.73 0.0 0.00 0.0 0.0 28.41 348 108
130.00 Flat T-Arm 3 314 15.3 0.67 0.0 0.00 0.0 0.0 28.41 979 942
130.00 RFS ATMAP1412D- 3 21 1.4 0.50 0.0 0.00 0.0 0.0 28.41 66 62
75.00 PCTEL GPS-TMG-HR- 1 2 0.1 1.00 0.0 0.00 0.0 0.0 24.27 4 2
75.00 Standoff 1 175 5.9 1.00 0.0 0.00 0.0 0.0 24.27 161 175

Totals 113 13108 754.7

(ft)

Elevation
(ft)

Description Weight

(lb) (sf)
CaAa CaAa

Factor

Dist.

Face

(ft)

Angle

(deg)

Vert
Ecc

Qty

Discrete Appurtenance Properties Norm al Tw ist/Sw ay

Total
Qz 

(psf)
Mom

(lb-ft)

From X

(lb)
PuForce

(lb)

180.00 2-Bay Dipole 1 18 2.0 1.00 0.0 0.00 3.0 68.5 10.44 23 18
180.00 4-Bay Dipole 1 35 3.9 1.00 0.0 0.00 6.0 275.1 10.49 46 35
180.00 Flat Side Arm 3 150 6.3 0.67 0.0 0.00 0.0 0.0 10.39 147 450
180.00 RFS PD455 2 24 6.0 1.00 0.0 0.00 10.8 1532.7 10.57 143 48
168.00 ALU RRH2x60 AWS 3 44 2.5 0.67 0.0 0.00 2.0 116.1 10.22 58 132
168.00 Antel BXA-70063/4CF 2 10 5.2 0.74 0.0 0.00 2.0 175.4 10.22 88 20
168.00 Antel BXA-70063/6CF 1 17 7.7 0.77 0.0 0.00 2.0 136.4 10.22 68 17
168.00 Com m scope HBXX 6 14 5.2 0.81 0.0 0.00 2.0 583.6 10.22 292 82
168.00 Com m scope LNX 3 39 8.4 0.82 0.0 0.00 2.0 474.1 10.22 237 116
168.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 10.19 460 1200
168.00 RFS DB-T1-6Z-8AB-0Z 1 44 5.6 1.00 0.0 0.00 2.0 128.3 10.22 64 44
168.00 RFS FD9R6004/2C-3L 6 3 0.4 0.50 0.0 0.00 2.0 25.4 10.22 13 16
160.00 Andrew  DB844H90E-XY 12 14 3.7 0.81 0.0 0.00 0.0 0.0 10.05 408 168
160.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 10.05 454 1200
150.00 ALU 1900 MHz 4X45 3 60 2.7 0.67 0.0 0.00 0.0 0.0 9.86 60 180
150.00 ALU 800 MHz 2X50W 3 64 2.4 0.67 0.0 0.00 0.0 0.0 9.86 53 192
150.00 ALU TD-RRH8X20 3 66 4.3 0.67 0.0 0.00 0.0 0.0 9.86 96 198
150.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 9.86 445 1200
150.00 RFS APXVSPP18-C-A20 3 57 8.3 0.82 0.0 0.00 0.0 0.0 9.86 225 171
150.00 RFS APXVTM14-C-I20 3 53 6.9 0.76 0.0 0.00 0.0 0.0 9.86 174 159
140.00 Ericsson RRUS-11 6 55 4.4 0.67 0.0 0.00 0.0 0.0 9.67 193 330
140.00 Flat Light Sector 3 400 17.9 0.75 0.0 0.00 0.0 0.0 9.67 437 1200
140.00 KMW AM-X-CD-16-65- 6 49 8.3 0.78 0.0 0.00 0.0 0.0 9.67 419 291
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Tower Loading

140.00 Pow erw ave 7770 6 35 5.9 0.75 0.0 0.00 0.0 0.0 9.67 287 210
140.00 Pow erw ave LGP21401 6 18 0.9 0.50 0.0 0.00 0.0 0.0 9.67 31 105
140.00 Pow erw ave LGP21901 6 6 0.2 0.50 0.0 0.00 0.0 0.0 9.67 7 33
140.00 Raycap DC6-48-60-18- 1 19 1.5 1.00 0.0 0.00 0.0 0.0 9.67 16 19
130.00 Com m scope LNX- 3 50 11.4 0.84 0.0 0.00 0.0 0.0 9.47 306 151
130.00 EMS RR90_17_02DP 3 14 4.4 0.73 0.0 0.00 0.0 0.0 9.47 101 41
130.00 Flat T-Arm 3 250 12.9 0.67 0.0 0.00 0.0 0.0 9.47 275 750
130.00 RFS ATMAP1412D- 3 13 1.2 0.50 0.0 0.00 0.0 0.0 9.47 19 39
75.00 PCTEL GPS-TMG-HR- 1 1 0.2 1.00 0.0 0.00 0.0 0.0 8.09 1 1
75.00 Standoff 1 75 2.5 1.00 0.0 0.00 0.0 0.0 8.09 23 75

Totals 113 8889 672.4
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Tower Loading

Qty(ft)(ft) In Wind

From

Description (lb/ft)

Weight

Elev Elev

To Pct

Linear Appurtenance Properties

Width

(in)

Spread On

Faces

Bundling

Arrangem ent

0.00 180.0 1" Conduit 1 1.30 1.68 2 Separate100.00
0.00 180.0 1/2" Coax 1 0.63 0.15 2 Separate100.00
0.00 180.0 2" Conduit 1 2.38 3.65 2 Separate100.00
0.00 180.0 7/8" Coax 3 1.09 0.33 2 Separate100.00
0.00 168.0 1 1/4" Coax 1 1.55 0.63 2 Separate100.00
0.00 168.0 1 5/8" Coax 12 1.98 0.82 2 Separate100.00
0.00 168.0 1 5/8" Hybrid 1 1.63 1.61 2 Separate0.00
0.00 168.0 Waveguide 1 2.00 6.00 2 Separate100.00
0.00 160.0 1 5/8" Coax 12 1.98 0.82 1 Separate100.00
0.00 160.0 Waveguide 1 2.00 6.00 1 Separate100.00
0.00 160.0 Waveguide 1 2.00 6.00 1 Separate100.00
0.00 150.0 1 1/4" Hybriflex 1 1.54 1.00 2 Separate100.00
0.00 150.0 1 1/4" Hybriflex 3 1.54 1.00 2 Separate100.00
0.00 150.0 Waveguide 1 2.00 6.00 2 Separate100.00
0.00 140.0 0.39" Fiber 1 0.39 0.07 3 Separate100.00
0.00 140.0 0.76" 8 AWG 6 2 0.76 0.53 3 Separate100.00
0.00 140.0 1 1/4" Coax 12 1.55 0.63 3 Separate100.00
0.00 140.0 Waveguide 1 2.00 6.00 3 Separate100.00
0.00 130.0 1 5/8" Coax 6 1.98 0.82 3 Separate100.00
0.00 130.0 1 5/8" Coax 6 1.98 0.82 3 Separate0.00
0.00 130.0 Waveguide 1 2.00 6.00 3 Separate100.00
0.00 75.00 1/2" Coax 1 0.63 0.15 2 Separate100.00
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Force/Stress Summary 

Section: 1 1 Bot Elev (ft): 0.00 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PX - 10" DIA PIPE -393.67 Norm al Ice 10.03 100 100 100 33.1 35.7 574.34 0 0 0.00 0.00 68
36

4574.41

33.700.00

0.000

02

333.51

28.6112.8

9.1147.9

124.6100

100100

100100

10016.14

12.0490 deg No Ice

90 deg Ice-15.25

-10.50PST - 3" DIA PIPE

PX - 3-1/2" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PX - 10" DIA PIPE

DIAG PX - 3-1/2" DIA PIPE

337.04
11.92

14.46 90 deg No Ice

90 deg Ice
60 deg Ice 50

50

50 147.20

89.20
643.98 0 0 0.00 0.00 52 Member

Bolt Bear43

Bolt Bear2265.11

27.38

0.00

0.000

03

2PST - 3" DIA PIPE

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

373.46 Norm al Ice 0.00 0
320.21 60 deg Ice 0.00 0

411.45 Norm al Ice 0.00 0
352.92 60 deg Ice 785.47 45

 

16 1" A354-BC

NumCapacity

Section: 2 2 Bot Elev (ft): 20.00 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PX - 10" DIA PIPE -355.56 Norm al Ice 10.03 100 100 100 33.1 35.7 574.34 0 0 0.00 0.00 61
58

8842.12

26.390.00

0.000

02

318.00

18.1410.6

8.1157.0

136.7100

100100

100100

10015.18

10.7990 deg Ice

90 deg Ice-15.85

-10.62PST - 2-1/2" DIA PIP

PST - 3" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PX - 10" DIA PIPE

DIAG PST - 3" DIA PIPE

305.97
11.26

14.46 90 deg Ice

90 deg Ice
60 deg Ice 50

50

50 89.20

68.16
643.98 0 0 0.00 0.00 47 Member

Bolt Bear52

Bolt Bear3936.85

21.44

0.00

0.000

03

2PST - 2-1/2" DIA PIP

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

334.37 Norm al Ice 0.00 0
288.61 60 deg Ice 0.00 0

373.46 Norm al Ice 0.00 0
320.21 60 deg Ice 552.95 58

 

12 1 A325

NumCapacity
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Force/Stress Summary 

Section: 3 3 Bot Elev (ft): 40.00 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PX - 8" DIA PIPE -316.16 Norm al Ice 10.03 100 100 100 41.8 34.1 436.53 0 0 0.00 0.00 72
41

7442.12

26.390.00

0.000

02

320.39

23.4013.7

9.1147.6

120.4100

100100

100100

10014.26

9.50390 deg Ice

90 deg Ice-15.20

-9.76PST - 2-1/2" DIA PIP

PST - 3" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PX - 8" DIA PIPE

DIAG PST - 3" DIA PIPE

273.84
10.09

14.02 90 deg Ice

90 deg Ice
60 deg Ice 50

50

50 89.20

68.16
511.99 0 0 0.00 0.00 53 Member

Bolt Bear47

Bolt Bear3836.85

21.44

0.00

0.000

03

2PST - 2-1/2" DIA PIP

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

294.78 Norm al Ice 0.00 0
255.85 60 deg Ice 0.00 0

334.37 Norm al Ice 0.00 0
288.61 60 deg Ice 552.95 52

 

12 1 A325

NumCapacity

Section: 4 4 Bot Elev (ft): 60.00 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PX - 8" DIA PIPE -273.58 Norm al Ice 10.03 100 100 100 41.8 34.1 436.56 0 0 0.00 0.00 62
72

7042.12

20.020.00

0.000

02

323.28

13.5812.7

10.4138.1

125.2100

100100

100100

10013.35

8.21490 deg Ice

90 deg Ice-16.36

-9.85PST - 2" DIA PIPE

PST - 3" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PX - 8" DIA PIPE

DIAG PST - 3" DIA PIPE

237.90
10.07

15.61 90 deg Ice

90 deg Ice
60 deg Ice 50

50

50 89.20

42.80
511.99 0 0 0.00 0.00 46 Member

Bolt Bear61

Bolt Bear4236.85

16.27

0.00

0.000

03

2PST - 2" DIA PIPE

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

249.40 Norm al Ice 0.00 0
216.97 60 deg Ice 0.00 0

294.78 Norm al Ice 0.00 0
255.85 60 deg Ice 368.63 69

 

8 1 A325

NumCapacity
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Force/Stress Summary 

Section: 5 5 Bot Elev (ft): 80.00 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PSP - ROHN 8 EHS -224.02 Norm al Ice 10.02 100 100 100 41.2 34.2 332.61 0 0 0.00 0.00 67
55

6942.12

20.020.00

0.000

02

326.31

18.5617.3

11.8129.9

107.1100

100100

100100

10012.55

7.02690 deg Ice

90 deg Ice-18.40

-10.24PST - 2" DIA PIPE

PST - 3" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PSP - ROHN 8 EHS

DIAG PST - 3" DIA PIPE

194.59
10.34

17.86 90 deg Ice

90 deg Ice
60 deg Ice 50

50

50 89.20

42.80
388.79 0 0 0.00 0.00 50 Member

Bolt Bear63

Bolt Bear4836.85

16.27

0.00

0.000

03

2PST - 2" DIA PIPE

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

195.78 Norm al Ice 0.00 0
169.25 60 deg No Ice 0.00 0

249.40 Norm al Ice 0.00 0
216.97 60 deg Ice 368.63 59

 

8 1 A325

NumCapacity

Section: 6 6 Bot Elev (ft): 100.0 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Bolt Bear 

Member XLEG PSP - ROHN 6 EHS -177.29 Norm al Ice 6.68 100 100 100 36.0 35.2 235.98 0 0 0.00 0.00 75
48

6139.58

20.020.00

0.000

02

324.49

23.1921.7

14.4117.7

93.1100

100100

100100

1009.288

6.10890 deg Ice

90 deg Ice-15.00

-9.76PST - 2" DIA PIPE

PST - 2-1/2" DIA PIP

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PSP - ROHN 6 EHS

DIAG PST - 2-1/2" DIA PIP

153.64
9.89

14.64 90 deg Ice

90 deg Ice
60 deg No Ice 50

50

50 68.16

42.80
268.39 0 0 0.00 0.00 57 Member

Bolt Bear60

Bolt Bear4234.64

16.27

0.00

0.000

03

2PST - 2" DIA PIPE

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

135.91 Norm al Ice 0.00 0
116.79 60 deg No Ice 0.00 0

195.78 Norm al Ice 0.00 0
169.25 60 deg No Ice 368.63 46

 

8 1 A325
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Force/Stress Summary 

Section: 7 7 Bot Elev (ft): 120.0 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Member X

Member XLEG PSP - ROHN 5 EH -115.27 Norm al Ice 6.68 100 100 100 43.6 33.8 206.29 0 0 0.00 0.00 55
56

9442.51

18.850.00

0.000

02

316.64

16.3420.4

11.2133.1

97.2100

9999

100100

998.579

5.04990 deg Ice

90 deg Ice-15.67

-9.20PST - 1-1/2" DIA PIP

PX - 2" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PSP - ROHN 5 EH

DIAG PX - 2" DIA PIPE

97.99
9.32

15.20 90 deg Ice

90 deg Ice
60 deg No Ice 50

50

50 59.20

31.96
244.39 0 0 0.00 0.00 40 Member

Bolt Bear60

Bolt Bear4037.20

15.32

0.00

0.000

03

2PST - 1-1/2" DIA PIP

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

72.46 Norm al Ice 0.00 0
58.55 60 deg No Ice 0.00 0

135.91 Norm al Ice 0.00 0
116.79 60 deg No Ice 276.47 42

 

6 1 A325

NumCapacity

Section: 8 8 Bot Elev (ft): 140.0 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Bolt Bear 

Member XLEG PX - 4" DIA PIPE -50.35 Norm al Ice 6.67 100 100 100 54.1 31.6 139.39 0 0 0.00 0.00 36
39

7642.51

18.850.00

0.000

02

318.94

19.4824.4

12.8124.7

83.6100

100100

100100

1007.963

4.34090 deg No Ice

90 deg Ice-14.54

-7.39PST - 1-1/2" DIA PIP

PX - 2" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PX - 4" DIA PIPE

DIAG PX - 2" DIA PIPE

39.66
7.52

14.23 90 deg Ice

90 deg Ice
60 deg No Ice 50

50

50 59.20

31.96
176.40 0 0 0.00 0.00 22 Member

Bolt Bear49

Bolt Bear3837.20

15.32

0.00

0.000

03

2PST - 1-1/2" DIA PIP

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

19.17 Norm al Ice 0.00 0
11.94 60 deg No Ice 0.00 0

72.46 Norm al Ice 0.00 0
58.55 60 deg No Ice 184.32 32
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Custom er: T- Mobile

Engineering Num ber: 61768322

Force/Stress Summary 

Section: 9 9 Bot Elev (ft): 160.0 Height (ft): 20.000

Mem ber
Cap

(kip) Controls

Use

%(kip)

Cap
BearShear

Cap

(kip)Holes

Num

Bolts

Num

Member X

Bolt Bear 

Member XLEG PST - 3" DIA PIPE -8.98 Norm al Ice 6.67 100 100 100 69.0 28.2 62.82 0 0 0.00 0.00 14
18

4030.03

18.850.00

0.000

02

314.53

19.6524.6

13.6121.1

82.8100

100100

100100

1007.940

4.299Norm al No Ice

Norm al No Ice-5.87

-3.56PST - 1-1/2" DIA PIP

PST - 2" DIA PIPE

HORIZ

DIAG

Max Com pression Mem ber (kip)

Force

Load Case (ft)

Len

Y

Bracing %

ZX KL/R (ksi)

Fa

Max Tension Mem ber
Force
(kip) Load Case

Fy
(ksi)

Cap
(kip)

Num
Bolts Holes

Num Shear
Cap (kip) Cap (kip) %

Use
Controls

LEG
HORIZ

PST - 3" DIA PIPE

DIAG PST - 2" DIA PIPE

3.99
3.14

5.77 Norm al No Ice

60 deg No Ice
60 deg No Ice 50

50

50 42.80

31.96
89.20 0 0 0.00 0.00 4 Member

Bolt Bear20

Bolt Bear2126.28

15.32

0.00

0.000

03

2PST - 1-1/2" DIA PIP

Bear

Bolt TypeBolts%(kip)Max Splice Forces
Force
(kip) Load Case

Top Tension
Top Com pression

Bot Com pression
Bot Tension

Use

0.44 Norm al Ice 0.00 0
0.00 0.00 0

19.17 Norm al Ice 0.00 0
11.94 60 deg No Ice 141.12 8
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Site Name: Program Last Updated:  
Site Number: American Tower Corporation
Engineer:
Engineering Number:
Date:

Design Base Loads (Unfactored) ‐ Analysis per TIA‐222‐F Standards

Analyze or Design a Foundation?  Analyze
Foundation Mapped: N

Moment (M): 0.0 k‐ft
Shear/Leg (V): 46.7 k

Compression/Leg (P): 410.0 k

Uplift/Leg (U): 350.0 k

Tower Type (GT / SST / MP): SST
Diameter of Caisson (d): 6.0 ft
Caisson Embedment (L‐h): 18.0 ft
Caisson Height Above Ground (h): 0.5 ft
Depth Below Ground Surface to Water Table (w): 2.5 ft
Unit Weight of Concrete: 150.0 pcf
Unit Weight of Water: 62.4 pcf
Tension Skin Friction/Compression Skin Friction: 1.00
Pullout Angle: 35.0 degrees

Soil Mechanical Properties

Soil Cohesion 
Top Bottom (pcf) (psf) (degree)

0.0 2.0 125 0 0
2.0 10.0 125 625
10.0 14.0 135 6250
14.0 19.0 145 8000

0.0
0.0
0.0
0.0

Required Embedment: #N/A

Volume of Concrete: 523.1 ft3   =  19.4 yd3

Weight of Concrete (Buoyancy Effect Considered): 51.1 k
Average Soil Unit Weight: 91.8 pcf
Skin Friction Resistance: 329.9 k
Compressive Bearing Resistance: 519.1 k
Pullout Weight (Minus Concrete Weight): 647.7 k

Allowable Uplift Capacity (UAllow): 349.4 k

Allowable Compressive Capacity (PAllow): 849.0 k

Compressive Design Load (P): 412.3 k

U / UAllow: 1.00 Result:  Acceptable Overstress

P / PAllow: 0.49 Result:  OK

Total Lateral Resistance: 2200.6 k
Inflection Point (Below Ground Surface): 14.3 ft

Design Overturning Moment At Inflection Point (MD): 692.8 k‐ft

Nominal Moment Capacity (MAllow): 5658.9 k‐ft

MAllow / MD Factor of Safety: 8.17 Result:  OK

Engineer Notes

61768322

North Madison Volunteer FD, CT
CT‐9014
R. Barrett

06/11/15

Allowable Bearing

5/13/2014

Pressure (psf)

0
156.5

0

1562.5
2500

#N/A

Depth (ft)

18359.5
18359.5

Friction (psf)

Allowable Skin



Lateral Capacity

Soil Cohesion 
Top Bottom (pcf) (psf) (degree)
0.0 2.3 125 0 0
2.3 4.5 125 625 0
4.5 6.8 63 625 0
6.8 9.0 63 625 0
9.0 11.3 63 625 0
11.3 13.5 73 6250 0
13.5 15.8 73 6250 0
15.8 18.0 83 8000 0

Resistance
Top Bottom Top Bottom (k)
0 281 0 675 4.56
281 563 4675 5350 67.67
563 703 5350 5688 74.51
703 844 5688 6026 79.07
844 985 6026 6364 83.63
985 1148 42364 42756 574.56
1148 1312 42756 43148 579.85
1312 1498 54348 54794 736.71

IP Section
(k) (k) (k)

‐2247.3 0.0 2200.56 N
‐2238.1 4.6 2196.01 N
‐2102.8 72.2 2128.34 N
‐1953.8 146.7 2053.83 N
‐1795.6 225.8 1974.76 N
‐1628.4 309.4 1891.13 N
‐479.3 884.0 1316.57 Y
680.5 1463.9 736.71 N

Add. Force Add. Length IP
(k) (ft) (ft)

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
147.29 216.28 0.84 14.34
0.00 0.00 0.00 0.00

(k) (k) (k) (k)
4.56 0.00 0.00 0.00
67.67 0.00 0.00 0.00
74.51 0.00 0.00 0.00
79.07 0.00 0.00 0.00
83.63 0.00 0.00 0.00
574.56 0.00 0.00 0.00
0.00 0.00 216.28 363.57
0.00 736.71 0.00 0.00

Bearing Pressure (psf)

Force / Sec.

Depth (ft)

Overburden (psf)

 Forces



 RM
(ft) (ft) (ft) (ft) (k‐ft)

13.21 0.00 0.00 0.00 60.2
10.96 0.00 0.00 0.00 741.9
8.71 0.00 0.00 0.00 649.3
6.46 0.00 0.00 0.00 511.1
4.21 0.00 0.00 0.00 352.5
1.96 0.00 0.00 0.00 1128.6
0.00 0.00 0.42 0.71 347.2
0.00 2.54 0.00 0.00 1868.1

Total Lateral Resistance: 2200.6 k
Inflection Point (Below G 14.3 ft

Design Overturning Mom 692.8 k‐ft

Nominal Moment Capac 5658.9 k‐ft

MAllow / MD: 8.2 Result:  OK

Negative Vu Positive Vu Depth (ft)  Vu (k)  Mu (k‐ft)  Vu (k) Mu (k‐ft)

‐46.69 0.0 46.69 6130.1 46.69 23.3 0.0
0.00 4.56 ‐2.3 ‐4.56 6177.5 ‐0.02 23.5 0.0
0.00 67.67 ‐4.5 ‐72.23 6091.1 ‐0.28 23.2 0.0
0.00 74.51 ‐6.8 ‐146.73 5844.8 ‐0.56 22.3 ‐2.3 0

0.00 79.07 ‐9.0 ‐225.80 5425.7 ‐0.86 20.7 ‐2.3
0.00 83.63 ‐11.3 ‐309.44 4823.5 ‐1.18 18.4 ‐2.3
0.00 574.56 ‐13.5 ‐884.00 3480.9 ‐3.37 13.3 ‐4.5 0

‐363.57 216.28 ‐15.8 ‐736.71 1657.6 ‐2.81 6.3 ‐4.5
‐736.71 0.00 ‐18.0 0.00 0 0.00 0.0 ‐4.5

‐6.8 0

‐6.8
‐6.8
‐9.0 0
‐9.0

‐9.0
‐11.3 0
‐11.3

‐11.3
‐13.5 0
‐14.3

‐14.3 ‐363.5704
‐15.8 0.00
‐15.8

‐15.8
‐18.0 ‐736.71

Negative Vu

Distance to Inflection Point



Caisson Strength Capacity

Concrete Compressive Strength (f'c): 3000 psi

Vertical Steel Rebar Size #: 9

Vertical Steel Rebar Area:  1.00 in2

Design # of Vertical Steel Rebars: 28

Vertical Steel Rebar Yield Strength (Fy): 60 ksi

Horizontal Tie / Stirrup Size #: 5

Horizontal Tie / Stirrup Area: 0.31 in2

Design Horizontal Tie / Stirrup Spacing: 10.0

Horizontal Tie / Stirrup Steel Yield Strength (Fy): 60 ksi

Rebar Cage Diameter: 64.0 in

Strength Bending/Tension Reduction Factor (B): 0.90 ACI318‐05 ‐ 9.3.2.1

Strength Shear Reduction Factor (V): 0.75 ACI318‐05 ‐ 9.3.2.3

Strength Compression Reduction Factor (V): 0.65 ACI318‐05 ‐ 9.3.2.2

Wind Design Factor: 1.30 ACI318‐05 ‐ 9.2.1
Steel Elastic Modulus: 29000 ksi

Design Moment (Mu): 303.5 k‐ft

Nominal Moment Capacity (BMn): 3944.2 k‐ft ‐ ACI318‐005 ‐ 10.2

Mu/BMn: 0.08 Result:  OK

Design Shear (Vu): 60.7 k

Nominal Shear Capacity (VVn): 320.1 k ‐ ACI318‐05 ‐ 11.3.1.1 or 11.5.7.2

Vu/VVn: 0.19 Result:  OK

Design Tension (Tu): 454.9 k

Nominal Tension Capacity (TTn): 1512.0 k ‐ ACI318‐05 ‐ 10.2

Tu/TTn: 0.30 Result:  OK

Design Compression (Pu): 536.0 k

Nominal Compression Capacity (PPn): 5361.7 k ‐ ACI318‐05 ‐ 10.3.6.2

Pu/PPn: 0.10 Result:  OK

Bending Reinforcement Ratio: 0.007

Mu/BMn + Tu/TTn: 0.38 Result:  OK

ACI318‐05 ‐ 10.8.4 & 10.9.1

in



0.0 46.69 23.35
0.0 46.69 23.35
0.0 46.69 23.35
‐2.3 ‐0.02 23.52
‐2.3 ‐0.02 23.52
‐2.3 ‐0.02 23.52
‐4.5 ‐0.26 23.20
‐4.5 ‐0.26 23.20
‐4.5 ‐0.26 23.20
‐6.8 ‐0.53 22.31
‐6.8 ‐0.53 22.31
‐6.8 ‐0.53 22.31
‐9.0 ‐0.82 20.79
‐9.0 ‐0.82 20.79
‐9.0 ‐0.82 20.79

‐11.3 ‐1.12 18.61
‐11.3 ‐1.12 18.61
‐11.3 ‐1.12 18.61
‐13.5 ‐3.21 13.73
‐14.3 ‐3.99 10.71
‐14.3 ‐3.99 10.71
‐15.8 ‐2.67 6.01
‐15.8 ‐2.67 6.01
‐15.8 ‐2.67 6.01
‐18.0 0.00 0.00
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