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WIRELESS SERVICES
December 7, 2012

Hand Delivered

Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Attn: Ms. Linda Roberts, Executive Director

Re: New Cingular Wireless PCS, LLC — Exempt Modification
5 Old Farms Road, Barkhamsted

Dear Ms. Roberts:

This letter and attachments are submitted on behalf of New Cingular Wireless PCS, LLC
("AT&T”). AT&T is making modifications to certain existing sites in its Connecticut system in
order to implement LTE technology. Please accept this letter and attachments as notification,
pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies (“R.S.C.A.”), of
construction that 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 attachments is
being sent to the First Selectman of the Town of Barkhamsted.

AT&T plans to modify the existing wireless communications facility owned by Cellco
Partnership d/b/a Verizon Wireless and located at 5 Old Farms Road, Barkhamsted, (coordinates
41°-54-52.29” N, 73°-01-20.39” W). Attached are a compound plan and elevation depicting the
planned changes, and documentation of the structural sufficiency of the structure to
accommodate the revised antenna configuration, subject to modifications detailed in the attached
structural documentation. Also included is a power density report reflecting the modification to
AT&T’s operations at the site.

The changes to the facility do not constitute a modification as defined in Connecticut
General Statutes (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the
facility will not be significantly changed. 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. AT&T will add three (3) LTE panel antenna and one (1) surge arrestor on new
mounts attached to the platform, all at a centerline height of approximately 135°. Six (6)
RRHS (remote radio units) will be mounted behind the LTE antennas at that same
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centerline height. AT&T will also place DC power and fiber runs from the equipment to
the antennas along the existing coaxial cable run. These changes will not extend the
height of the approximately 145’ structure.

2. AT&T will place related equipment in the existing Equipment Shelter and will
also mount a new GPS antenna to the existing Equipment Shelter. These changes will be
within the existing compound and will have no effect on the site boundaries.

3. The proposed changes will not increase the noise level at the existing facility by
six (6) decibels or more. The incremental effect of the proposed changes will be
negligible.

4. The changes to the facility 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. As
indicated on the attached report prepared by C Squared Systems, LLC, AT&T’s
operations at the site will result in a power density of approximately 1.77%; the
combined site operations will result in a total power density of approximately 25.58%.

Please contact me by phone at (203) 610-1071, or by e-mail at mjhowlett@optonline.net.
if there are any questions concerning this matter. Thank you for your consideration.

Respectfully yours,

‘Melanie J wlett

Attachments

ce: Honorable Donald S. Stein, First Selectman, Town of Barkhamsted
John N. & Ethel C. Lavieri (underlying property owners)
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C Squared Systems, LLC
65 Dartmouth Drive, Unit A3

—
Auburn, NH 03032
', stems
support@csquaredsystems.com

Calculated Radio Frequency Emissions

e
" at&t

CT1186
(Barkhamsted Old Farm Road)
5 O1d Farm Road, Barkhamsted, CT 06063

===

December 3, 2012
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed modifications to
the existing AT&T antenna arrays mounted on the monopole tower located on 5 Old Farm Road in Barkhamsted, CT. The
coordinates of the tower are 41° 54' 52.3" N, 73° 1' 204" W.

AT&T is proposing the following modifications:
1) Install three multi-band (700/850/1900/2100 MHz) antennas for their LTE network (one per sector).

2. FCC Guidelines for Evaluating RF Radiation Exposure Limits

In 1985, the FCC established rules to regulate radio frequency (RF) exposure from FCC licensed antenna facilities. In 1996,
the FCC updated these rules, which were further amended in August 1997 by OET Bulletin 65 Edition 97-01. These new
rules include Maximum Permissible Exposure (MPE) limits for transmitters operating between 300 kHz and 100 GHz. The
FCC MPE limits are based upon those recommended by the National Council on Radiation Protection and Measurements
(NCRP), developed by the Institute of Electrical and Electronics Engineers, Inc., (IEEE) and adopted by the American
National Standards Institute (ANSI).

The FCC general population/uncontrolled limits set the maximum exposure to which most people may be subjected.
General population/uncontrolled exposures apply in situations in which the general public may be exposed, or in which
persons that are exposed as a consequence of their employment may not be fully aware of the potential for exposure or
cannot exercise control over their exposure.

Public exposure to radio frequencies is regulated and enforced in units of milliwatts per square centimeter (mW/cm®). The
general population exposure limits for the various frequency ranges are defined in the attached “FCC Limits for Maximum
Permissible Exposure (MPE)” in Attachment B of this report.

Higher exposure limits are permitted under the occupational/controlled exposure category, but only for persons who are
exposed as a consequence of their employment and who have been made fully aware of the potential for exposure, and they
must be able to exercise control over their exposure. General population/uncontrolled limits are five times more stringent
than the levels that are acceptable for occupational, or radio frequency trained individuals. Attachment B contains excerpts
from OET Bulletin 65 and defines the Maximum Exposure Limit.

Finally, it should be noted that the MPE limits adopted by the FCC for both general population/uncontrolled exposure and
for occupational/controlled exposure incorporate a substantial margin of safety and have been established to be well below
levels generally accepted as having the potential to cause adverse health effects.

CT1186 1 December 3, 2012
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3. RF Exposure Prediction Methods

The emission field calculation results displayed in the following figures were generated using the following formula as
outlined in FCC bulletin OET 65:
1.6 x EIRP

A x R?

Power Density :( J x Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

/( 2 2 )
R = Radial Distance = H +V

H = Horizontal Distance from antenna in meters
V = Vertical Distance from radiation center of antenna in meters
Ground reflection factor of 1.6

Off Beam Loss is determined by the selected antenna pattern

These calculations assume that the antennas are operating at 100 percent capacity and power, and that all channels are
transmitting simultaneously. Obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into
account. The calculations assume even terrain in the area of study and do not take into account actual terrain elevations
which could attenuate the signal. As a result, the predicted signal levels reported below are much higher than the actual
signal levels will be from the finished modifications.

CT1186 2 December 3, 2012
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4. Calculation Results

Table 1 below outlines the power density information for the site. Because the proposed AT&T antennas are directional in
nature, the majority of the RF power is focused out towards the horizon. As a result, there will be less RF power directed
below the antennas relative to the horizon, and consequently lower power density levels around the base of the tower.
Please refer to Attachment C for the vertical patterns of the proposed AT&T antennas. The calculated results for AT&T in
Table 1 include a nominal 10 dB off-beam pattern loss to account for the lower relative gain below the antennas.

Antenna| Operating |Number| ERPPer | Power
Carrier Height | Frequency | of |Transmitter| Density | Limit | %MPE
(Feet) | (MHz) | Trans. | (Watts) |(mw/cm’)

Cingular 105 880 Y 2% 00193 | 05867 | 329%
Cingular 105 1930 2 427 00279 | 10000 | 279%
Verizon PCS 145 1970 11 247 00465 | 10000 | 4.65%
Verizon cellular 145 869 9 255 00392 | 05793 | 677%
Verizon AWS 145 2145 1 670 00115 | 10000 | 115%
Verizon LTE 145 698 1 836 00143 | 04653 | 307%
T-Mobile 124 1945 8 162 0.0303 | 10000 | 3.03%
Pocket 15 | 2130 3 631 00515 | 10000 | 515%
AT&T UMTS 135 880 / 565 00022 | 05867 | 038%
AT&T UMTS 135 1900 2 875 0.0035 | 10000 | 035%
AT&TLTE 135 734 1 1313 00026 | 04893 | 053%
AT&T GSM 135 880 1 283 0.0006 | 05867 | 0.10%
AT&T GSM 135 1900 4 525 0.0041 | 10000 | 041%
Total | 25.58%

Table 1: Carrier Information' 2 3

' The existing CSC filing for Cingular should be removed and replaced with the updated AT&T technologies and values provided in Table 1.
The power density information for carriers other than AT&T was taken directly from the CSC database dated 7/26/2012. Please note that
%MPE values listed are rounded to two decimal points. The total %MPE listed is a summation of each unrounded contribution. Therefore,
summing each rounded value may not reflect the total value listed in the table.

% In the case where antenna models are not uniform across all 3 sectors for the same frequency band. the antenna model with the highest gain
was used for the calculations to present a worse-case scenario.

¥ Antenna height listed for AT&T is in reference to the Centek Engineering Structural Analysis dated November 29, 2012.

CT1186 3 December 3, 2012
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5. Conclusion

The above analysis verifies that emissions from the existing site will be below the maximum power density levels as
outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using conservative methods, the cumulative power
density from the proposed transmit antennas at the existing facility is well below the limits for the general public. The
highest expected percent of Maximum Permissible Exposure at ground level is 25.58% of the FCC limit.

As noted previously, obstructions (trees, buildings, etc.) that would normally attenuate the signal are not taken into account.

As a result, the predicted signal levels are more conservative (higher) than the actual signal levels will be from the finished
modifications.

6. Statement of Certification

I certify to the best of my knowledge that the statements in this report are true and accurate. The calculations follow
guidelines set forth in ANSI/IEEE Std. C95.3, ANSI/IEEE Std. C95.1 and FCC OET Bulletin 65 Edition 97-01.

December 3. 2012
Date

i
Daniel L. Goulet/
C Squared Systems, LLC

CT1186 4 December 3, 2012
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Attachment A: References

OET Bulletin 65 - Edition 97-01 - August 1997 Federal Communications Commission Office of Engineering & Technology

ANSI C95.1-1982, American National Standard Safety Levels With Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 300 kHz to 100 GHz. [EEE-SA Standards Board

IEEE Std €95.3-1991 (Reaff 1997). IEEE Recommended Practice for the Measurement of Potentially Hazardous
Electromagnetic Fields - RF and Microwave. [EEE-SA Standards Board
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Attachment B: FCC Limits for Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure4

Frequency Electric Field = Magnetic Field

Power Density (S) Averaging Time
(R[\i];lg;) Str?g%::)(E) Str?g%t:]])(E) (mW/cm?®) |E[%, [H]? or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ 4.89/f (900/f%)* 6
30-300 61.4 0.163 1.0 6
300-1500 - - /300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Uncontrolled Exposure’

Frequency Electric Field = Magnetic Field

Power Density (S) Averaging Time
Fﬁ'&gz‘; S"‘z{‘ﬁi‘)(m S"?R?;‘)(E) (mW/em?) IEP, [H or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f7)* 30
30-300 27.5 0.073 0.2 30
300-1500 . - /1500 30
1500-100,000 . . 1.0 30

f = frequency in MHz * Plane-wave equivalent power density

Table 2: FCC Limits for Maximum Permissible Exposure (MPE)

. Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their employment provided those
persons are fully aware of the potential for exposure and can exercise control over their exposure. Limits for occupational/controlled
exposure also apply in situations when an individual is transient through a location where occupational/controlled limits apply provided he or
she is made aware of the potential for exposure.

* General populationfuncontrolled exposures apply in situations in which the general public may be exposed, or in which persons that are
exposed as a consequence of their employment may not be fully aware of the potential for exposure or cannot exercise control over their
exposure.

CT1186 6 December 3, 2012



| gSystems

Plane-wave Equivalent Power Density
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Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
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Attachment C: AT&T Antenna Data Sheets and Electrical Patterns

700 MHz ..
10— T 40
//‘ & — ; o8 ™
Manufacturer: KMW v :
Model #:  AM-X-CD-16-65-00T-RET Y/ k'
Frequency Band: 698-806 MHz
Gain: 13.4dBd =
Vertical Beamwidth: 12.3° \
Horizontal Beamwidth: 65° \
Polarization: Dual Slant + 45° oo\ ,f:m
SizeLxWxD: 72.0°x11.87°x5.9” ‘-\\ i’
oo S B
850 MHz T
120 .-~ ; = f-.\_'\-eo
Manufacturer: Powerwave
Model #: 7770.00
Frequency Band: 824-896 MHz
Gain: 11.5dBd
Vertical Beamwidth: 15°
Horizontal Beamwidth: 82°

Polarization:

Dual Linear + 45°

SizeLxWxD: 5507"x11.0"x5.0” S,
12-0\-' S
%
1900 MHz -
ol M
Manufacturer: Powerwave | 7
Model #:  7770.00 Y g N
Frequency Band: 1850-1990 MHz / ‘
Gain: 13.4 dBd
Vertical Beamwidth: 7°
Horizontal Beamwidth: 86°

Polarization:
Size Lx Wx D:

Dual Linear + 45°
55.0"x11.0" x 5.0

CT1186
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CENTZK oncerne

Centered on Solutions

Structural Analysis Report
and Reinforcement Design

145-ft Existing EEIl Monopole

Proposed AT&T Mobility
Antenna Upgrade

AT&T Site Ref: CT1186

Verizon Site Ref: Barkhamsted West

5 0ld Farm Road
Barkhamsted, CT

Centek Project No. 12063.C032

Rev 1: November 29, 2012

Prepared for:

AT&T Mobility
500 Enterprise Drive, Suite 3A
Rocky Hill, CT 06067

" www.CentekEng.com



CENTEK Engineering, Inc.

Structural Analysis - 145-ft EEI Monopole
AT&T Antenna Upgrade — CT1186
Barkhamsted, CT

Rev 1 ~ November 29, 2012

Table of Contents

SECTION1 - REPORT

= INTRODUCTION.

= ANTENNA AND APPURTENANCE SUMMARY.

= PRIMARY ASSUMPTIONS USED IN THE ANALYSIS.
= ANALYSIS.

= TOWER LOADING.

= TOWER CAPACITY.

= FOUNDATION AND ANCHORS.

= CONCLUSION.

SECTION 2 — _CONDITIONS & SOFTWARE
« STANDARD ENGINEERING CONDITIONS.
» GENERAL DESCRIPTION OF STRUCTURAL ANALYSIS PROGRAM.

SECTION 3— CALCULATIONS

= RISATower INPUT/QUTPUT SUMMARY (Unreinforced).
= RISATower DETAILED OUTPUT (Unreinforced).

» MONOPOLE REINFORCEMENT DESIGN CALCS.

= RISATower INPUT/OUTPUT SUMMARY (Reinforced).

= RISATower DETAILED OQUTPUT (Reinforced).

= ANCHOR BOLT AND BASE PLATE ANALYSIS.

= FOUNDATION ANALYSIS.

SECTION4 — REINFORCEMENT DRAWINGS

« T-1-TITLE SHEET

» N-1 - DESIGN BASIS GENERAL NOTES

» N-2 - STRUCTURAL STEEL NOTES

» MI-1 - MODIFICATION INSPECTION REQUIREMENTS
S-1 - TOWER REINFORCEMENT ELEVATION

S-1 - TOWER REINFORCEMENT DETAILS

SECTION 5§ — REFERENCE MATERIAL
ANTENNA CUT SHEETS.

TABLE OF CONTENTS TOCA1
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Structural Analysis - 145-f EE] Monopole
AT&T Antenna Upgrade — CT1186
Barkhamsted, CT

Rev 1 ~ November 29, 2012

Introduction

The purpose of this report is to summarize the results of the non-linear, P-A structural analysis
of the antenna upgrade proposed by AT&T on the existing monopole (tower) located in
Barkhamsted, CT.

The host tower is a 145-t tall, three-section, eighteen sided, tapered monopole, originally
designed and manufactured by Engineered Endeavors Inc., job no; 13841-E01, dated
December 6, 2005. The tower geometry, structure member sizes and foundation system
information were obtained from the aforementioned EEI design documents. Antenna and
appurtenance information were obtained from a previous structural report prepared by Centek
job no.; 12001.C0O4 dated December 19, 2011, visual verification from grade by Centek
personnel on June 6, 2012 and an AT&T scope of work sheet.

The tower consists of three (3) tapered steel vertical sections consisting of A572-65 pole
sections. The vertical tower sections are slip joint connected. The diameter of the pole (flat-flat)
is 17.5-in at the top and 55.0-in at the base.

AT&T Mobility proposes the installation of three (3) panel antennas, six (6) Remote Radio Units
(RRU’s) and one (1) surge arrestor mounted to the existing low profile platform. Refer to the
Antenna and Appurtenance Summary below for a detailed description of the proposed antenna
and appurtenance configuration.

Antenna and Appurtenance Summary

The existing, proposed and future loads considered in this analysis consist of the following:

= VERIZON (RESERVED):
Aniennas: Six (6) Antel LPA-80063-6CF panel antennas, six (6) Antel BXA-70063-
6CF panel antennas, six (6) LPA-171063-12CF pane! antennas and three (3) RRH's
mounted on an existing low profile platform with a RAD center elevation of 145-ft
above grade.
Coax Cables: Twelve (12} 1-5/8" & coax cables running on the inside of the existing
monopole, six (6) 1-5/8" & coax cables banded to the exterior of the existing
mongpole and one (1) 1-1/4" ¢ fiber cable banded to the exterior of the existing
monopole.

= T-MOBILE (EXISTING):
Antennas: Three (3) RFS APX16DWV-16DWVS-E-A20 panel antennas, three (3)
RFS Twin AWS TMA's and three (3) Andrew Twin PCS TMA's mounted on an three
(3) 12-ft T-arms with a RAD center elevation of 125-ft above grade.
Coax Cables: Twelve (12) 1-5/8” & coax cables running on the inside of the existing
tower.

= METROPCS (EXISTING):
Antennas: Three (3) RFS APXV18-206517S-C panel antennas flush mounted with a
RAD center elevation of 115-ft above grade.
Coax Cables: Six (8) 1-5/8" ¢J coax cables running on the inside of the existing
tower.

REPORT SECTION 1-1
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v ATE&T (EXISTING TO REMAIN):
Antennas: Six (6} Powerwave 7770 panel antennas twelve (12) Powerwave
LGP21401 TMA’s' mounted on an existing low profile platform with a RAD center
elevation of 135-ft above grade.

Coax Cables: Twelve (12) 1-5/8" & coax cables running on the inside of the existing
tower.

= AT&T (PROPOSED):
Antennas: Two (2) KMW AM-X-CD-16-65-00T-RET panel antennas, one (1)
KWM AM-X-CD-14-65-00T-RET panel antenna, six (6) Ericsson RRUS-11, one
(1) Raycap DC6-48-60-18-8F surge arrestor and one (1) Andrew ABT-DFDM-
ADBH Bias Tee mounted on an existing low profile platform with a RAD center
elevation of 135-ft above grade.
Coax Cables: One (1) fiber cable and two (2) dc control cables running within
the interior of the existing monopole.

Primary Assumptions Used in the Analysis

= The tower structure’'s theoretical capacity not including any assessment of the
condition of the tower.

= The tower carries the horizontal and vertical loads due to the weight of antennas, ice
load and wind.

= Tower is properly installed and maintained.

= Tower is in plumb condition.

»  Tower loading for antennas and mounts as listed in this report.

» All bolts are appropriately tightened providing the necessary connection continuity.
» All welds are fabricated with ER-70S-6 electrodes.

* All members are assumed to be as specified in the original tower design documenis
or reinforcement drawings.

» All members are “hot dipped” galvanized in accordance with ASTM A123 and ASTM
A153 Standards.

* All member protective coatings are in good condition.

* All tower members were properly designed, detailed, fabricated, installed and have
been properly maintained since erection.

s Any deviation from the analyzed antenna loading will require a new analysis for
verification of structural adequacy.

= All existing coax cables to be installed as indicated in this report.

: Six (6) Powerwave LGP 21401 TMA's and six (6) Powerwave LGP 21901 diplexers currently
installed on tower. Twelve (12) Powerwave LGP 21401 TMA's used in analysis per AT&T lease rights.
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Analysis

The existing tower was analyzed using a comprehensive computer program entitled
RISATower. The program analyzes the tower, considering the worst case loading condition.
The tower is considered as loaded by concentric forces along the tower shaft, and the model
assumes that the shaft members are subjected to bending, axial, and shear forces.

The existing tower was analyzed for the controlling basic wind speed (fastest mile) with no ice
and a 75% reduction of wind force with ¥ inch accumulative ice to determine stresses in
members as per guidelines of TIA/EIA-222-F-86 entitled “Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures”, the American Institute of Steel Construction
(AISC) and the Manual of Steel Construction; Allowable Stress Design (ASD).

The controlling wind speed is determined by evaluating the local available wind speed data as
provided in Appendix K of the CSBC? and the wind speed data available in the TIA/EIA-222-F-
96 Standard. The higher of the two wind speeds is utilized in preparation on the tower analysis.

Tower Loading

Tower loading was determined by the basic wind speed as applied to projected surface areas
with modification factors per TIA/EIA-222-F, gravity loads of the tower structure and its
components, and the application of 2" radial ice on the tower structure and its components.

Basic Wind Litchfield; v = 80 mph (fastest mile) [Section 16 of TIA/EIA-222-F-96]
Speed: Barkhamsted: v = 90 mph (3 second  [Appendix K of the 2005 CT
gust) equivalent to v = 75 mph Building Code Supplement]

(fastest mile)
TIA-EIA-222-F wind speed controls.

Load Cases: Load Case 1; 80 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
no ice plus gravity load — used in 96]
calculation of tower stresses and
rotation.

Load Case 2; 69 mph wind speed w/  [Section 2.3.16 of TIA/EIA-222-F-
14" radial ice plus gravity load —used  86]

in calculation of tower stresses. The

69 mph wind speed velocity

represents 75% of the wind pressure

generated by the 80 mph wind

speed.

Load Case 3; Seismic — not checked [Section 1614.5 of State Bldg.
Code 2005} does not controlf in
the design of this structure type

2 The 2005 Connecticut State Building Code as amended by the 2009 CT State Supplement. (CSBC)

REPORT SECTION 1-3



CENTEK Engineering, Inc.

Structural Analysis - 145-ft EEl Monopole
AT&T Antenna Upgrade — CT1186
Barkhamsted, CT

Rev 1 ~ November 29, 2012

Tower Capacity

Tower stresses were calculated utfilizing the structural analysis software RiSATower. Allowable
stresses were determined based on Table 5 of the TIA/EIA code with a 1/3 increase per Section
3.1.1.1 of the same code.

= Calculated stresses with the reinforcement outlined in section 4 of this report were
found to be within allowable limits. In Load Case 1, per RISATower “Section Capacity
Table”, this tower was found to be at 110.2% of its totai capacity without reinforcement
and at 93.5% of its total capacity with reinforcement.

Stress Ratio
Condition Tower Section Elevation (percentage | Result
of capacity)
Unreinforced | Pole Shaft (L.1) 94.79'-145.00° 110.2% FAIL
Reinforced Pole Shaft (L1) 109.79°-145.00' 93.5% PASS

Note 1:  Equivalent thickness of 0.25" used for section of pole shaft with reinforcement plates.

Foundation and Anchors

The existing foundation consists of a 7.0-ft square x 5.5-ft long reinforced concrete pier on a
21.5-t square x 3.5-ft thick reinforced concrete pad. The sub-grade conditions used in the
analysis of the existing foundation were obtained from the aforementioned EEI design
documents; job no; 13841-E01, dated December 6, 2005. The base of the tower is connected fo
the foundation by means of (14) 2.25°@, ASTM A615-75 anchor bolts embedded approximately
7-ft into the concrete foundation structure.

Review of the foundation and anchor design consisted of verification of applied loads obtained
from the tower design calculations and code checks of allowable stresses:

» The tower base reactions developed from the governing Load Case 1 were used in the
verification of the foundation and its anchors:

Location Vector Proposed Reactions
Shear 24 Kips
Base Compression 30 kips
Moment 2621 kip-ft
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= The foundation was found to be within allowable limits.

_ IBC 2003/2005 Proposed
Foundation Hesign CT State Building Loading Result
Limit Code Section (FS)"
3108.4.2 (FS)(”
Reinforced
Concrete Pad OTM®@ 2.0 2.42 PASS
and Pier

Note 1: FS denotes Factor of Safety.
Note 2: OTM denotes Overturning Moment

= The anchor bolts and base plate were found to be within allowable limits.

TR Stress Ratio
Component Design Limit (percente_xge of Result
capacity)
Anchor Bolts Compression 73.2% PASS
Base Plate Bending 91.4% PASS

Conclugioi

This analysis shows that the subject tower with the reinforcement detailed in section 4 of
this report is adequate to support the proposed modified antenna configuration.

The analysis is based, in part, on the information provided to this office by AT&T. If the existing
conditions are different than the information in this report, Centek Engineering, Inc. must be
contacted for resolution of any potential issues.

Please feel free to call with any questions or comments.

Re37 y Sub IW

Carlo F. Centore,
rincipal ~ Structural Engineer

Prepared by:

Timothy J. Lynn, EIT
Structural Engineer
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Standard Conditions for Furnishing of
Professional Engineering Services on
Existing Structures

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

= Information supplied by the client regarding the structure itself, its foundations, the soil
conditions, the antenna and feed line loading on the structure and its components, or
other relevant information.

= Information from the field and/or drawings in the possession of Centek Engineering, Inc.
or generated by field inspections or measurements of the structure.

= |t is the responsibility of the client to ensure that the information provided to Centek
Engineering, Inc. 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 are in an un-
corroded condition and have not deteriorated. It is therefore assumed that its capacity
has not significantly changed from the “as new” condition.

= All services will be performed to the codes specified by the client, and we do not imply to
meet any other codes or requirements unless explicitly agreed in writing. 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. In the
absence of information to the contrary, all work will be performed in accordance with the
latest revision of ANSIVASCE10 & ANSI/EIA-222

« All services performed, results obtained, and recommendations made are in accordance
with generally accepted engineering principles and practices. Centek Engineering, Inc.
is not responsible for the conclusions, opinions and recommendations made by others
based on the information we supply.
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GENERAL DESCRIPTION OF STRUCTURAL
ANALYSIS PROGRAM

RISATower, is an integrated structural analysis and design software package for Designed
specifically for the telecommunications industry, RISATower, formerly ERITower, automates
much of the tower analysis and design required by the TIA/EIA 222 Standard.

RISATower Features:

» RISATower can analyze and design 3- and 4-sided guyed fowers, 3- and 4-sided self-
supporting towers and either round or tapered ground mounted poles with or without
guys.

= The program analyzes towers using the TiA-222-G (2005) standard or any of the
previous TIA/EIA standards back to RS-222 (1959). Steel design is checked using the
AISC ASD 9th Edition or the AISC LRFD specifications.

- Linear and non-linear (P-delta) analyses can be used in determining displacements and
forces in the structure. Wind pressures and forces are automatically calculated.

» Extensive graphics plots include material take-off, shear-moment, leg compression,
displacement, twist, feed line, guy anchor and stress plots.

= RISATower contains unique features such as True Cable behavior, hog rod take-up,
foundation stiffness and much more.
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0.188
4.420
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31,010
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52.210
18
0.313
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6.4

52,000

18
0.313
41.145
55.000
8.4
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Section

Length (f)
Number of Sides
Thickness (in)
Socket Lenglh (1)
Top Dia (in)

Bot Dia (in)
Grade

Weight (K)

DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
LPA-80063/86CF (Verizon - Reserved) (145 ABT-DFDM-ADBH Bias Tee (ATL - 135
LPA-171063-12CF (Verizon- 145 Proposed)
Reserved) (2) 7770.00 (ATT - Existing) 135
BXA-T0063/6CF (Verizon - Reserved) |145 (2) 7770.00 (ATT - Existing) 135
BXA-T0063/6CF (Verizon - Reserved) |145 (2) 7770.00 (ATT - Existing) 135
LPA-171063-12CF (Verizon - 145 (4)LGP21401 TMA(ATT - Existing) | 135
Resanved) (4) LGP21401 TMA (ATT - Existing) | 135
LPA-B0063/6CF (Verizon - Reserved)  |145 (4) LGP21401 TMA (ATT - Existing) 135
LPA-80063/6CF (Verizon - Reserved) | 145 EEI Low Profile Platform (ATT - 133
LPA-171063-12CF (Verizon - 145 Existing)
il Rosenvad) APX16DWV-16DWVS-E-AZ0 125
i BXA-70063/6CF (Verizon - Reserved) |145 (T-Mobile - Existing)
| BXA-70063/6CF (Verizon - Reserved) | 145 APX1BI_3WV—1EE_)WVS—E—AZD 125
il f LPA-171063-12CF (Verizon - 145 (T-Mobile - Existing)
| Reserved) APX1 EUWV-1'E|?VVVS-E-A20 125
LPA-80DB3/6CF (Verizon - Reserved) | 145 (T-Mabile - Existing)
LPA-BODGI/ECF (Verizon - Reserved) | 145 ATMAA1412D-1A20 TMA (T-Mobile - | 125
LPA-171063-12CF (Verizon - 145 =E=0)
Resenved) ATMAA1412D-1A20 TMA (T-Mobile - | 125
BXA-TO0B3/6CF (Verizon - Reserved) | 145 i) -
i BXA-TO0BI/CF (Verizon - Reserved) | 145 Jé;l\:‘?r;;nzb-*lm TMA (T-Mobile - {125
i izon-
f[ M LA 1 ETWIOOVST205 T (T-Mobie - | 125
8481t 1 izon -
| LRV B00bSACE (Verzan - Resemved) | 145 ETWI80VS12UB TMA (T-Mabile - | 125
‘ | RRH (Verizon - Reserved) 145 Existing)
[ RRH (Verizon - Reserved) 145 ETW190VS12UB TMA (T-Mobile - 125
RRH (Verizon - Reserved) 145 Existing)
EE_I ITew Profile Platform (Verizon - 143 Valmont T-Am (1) (T-Mobile - Existing) | 123
Existing) Vaimont T-Am (1) {T-Mobile - Existing) | 123
;nr:.x-;:e%ﬁ—as-onT-RET (ATT - 135 Valmont T-Arm (1) (T-Mobile - Existing) | 123
po Vaimont Uni-Tri Brackel (MetroPCS - | 115
AM-X-CD-16-65-00T-RET(72) (ATI- |135 Exdsting)
Proposed)
APXV18-206517-C (MetroPCS - 15
AM-X-CD-16-85-00T-RET(72) (ATT - [135 Existing)
Proposed) APXV18-206517-C (MetroPCS - 15
il O {2) RRUS-11 (ATT - Proposed) 135 Existing)
‘ (2) RRUS-11 (ATT - Proposed) 135 APXV18-206517-C (MetroPCS - 15
| (2) RRUS-11 (ATT - Proposed) 135 Existing)
I DC6-48-60-18-8F Surge Arrestor (ATT - | 135
| | Proposed)
1 MATERIAL STRENGTH
i [ GRADE Fy | Fu | GRADE | Fy [ Fu ]
| [as7265 65 ksi |BoKsi
J i TOWER DESIGN NOTES
| 1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard.
2. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
470ft 3. Deflections are based upon a 50 mph wind.
[ 4. Weld together tower sections have flange connections.
‘,‘ | 5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222
“‘ and AISC Specifications.
‘M H 6. Tower members are "hot dipped” galvanized in accordance with ASTMA123 and ASTM A153
1 Standards.
M 7. Welds are fabricated with ER-70S-6 electrodes.
il 8. TOWER RATING: 110.2%
i
| |'\‘
Il
I AXIAL
[' ‘| 38K
I ‘\ SHEA MOMENT
| Il 20K 2261 kip-ft
I TORQUE 7 kip-ft
[ ‘| (| 69 mph WIND - 0.500 in ICE
Il “ AXIAL
i1 | 30K
‘ |
I |
| | sHEA MOMENT
i ‘ | l 24K 2620 kip-ft
it
lo0f IINNE]
TORQUE 7 kip-ft

REACTIONS - 80 mph WIND
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Tower Input Data

There is a pole section.
This tower is designed using the TIA/ETIA-222-F standard.
The following design criteria apply:
Basic wind speed of 80 mph.
Nominal ice thickness of 0.500 in.
Ice density of 56 pcf.
A wind speed of 69 mph  is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and AISC
Specifications..
Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A 153 Standards..
Welds are fabricated with ER-708-6 electrodes..
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
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

v Use Code Siress Ratios
Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
Inciude Bolts In Member Capacity
Leg Belts Are At Top Of Section
Secondary Horizontzl Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC .6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

¥ Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/t
Retension Guys To Initial Tension

4 Bypass Mast Stability Checks
Use Azimuth Dish Coefficients

v Project Wind Artea of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

¥ Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Treat Feedline Bundles As Cylinder
Use ASCE 10 X-Brace Ly Rules
Caleudate Redundant Bracing Forces
Ignore Redundant Members in FEA
SR Leg Bolts Resist Compression
All Leg Panels Have Same Allowable
Offset Girt At Foundation
Consider Feedline Torque
Include Angle Block Shear Check
Poles

¥ Include Shear-Torsion Interaction
Always Use Sub-Critical Flow
Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevation Section Splice Number Top Botton Wall Bend Pole Grade
Length Length af Diameter  Diameter  Thickness Radius
fi fi Ji Sides in in in in

L1 145.000-94,790 50.210 4420 18 17.500 31.010 0.188 0.750 AS572-65

{65 ksi)
L2 94.790-47.000 52210 6.000 18 29.446 43.370 0.313 1.250 A5T72-65

(65 ksi)
L3 47.000-1.000 52.000 i8 41.145 55.000 0.313 [.250 A572-65

(63 ksi)
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Tapered Pole Properties

Section  Tip Dia. Area f r C HC J g w wit
in in’ in’ in in in’ inr’ in’ in
L1 17.770 10.303 390.144 6.146 8.890 43.886 780.801 5.153 2.750 14.667
31.488 18.343 2201.655 10.942 15.753 139.760 4406.207 9.173 5.128 27.348
L2 31.097 28.897 3098.557 10.342 14.958 207.145 6201.19] 14.451 4.632 14.824
44.039 42.708 10003.243 15285 22.032 454.033  20019.649  21.358 7.083 22.666
L3 43.403 40.501 8531.126 14.495 20.902 408.157  i7073.478  20.254 6.691 21.413
55.848 54.243 20495 504 19414 27.940 733.554 41017977 27127 9.130 29.216
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust, Weight Mult, Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt
{per face) A Spacing Spacing
Diagonals Horizontals
S Jid n in in
LI 1 1 1
145.000-94.79
0
L2 1 1 1
94.790-47.000
L3 1 1 1
47.000-1.000

Feed Line/Linear Appurtenances - Entered As Area

Descripfion Face  Allow Component Placement Total Cada Weight
or  Shield Type Number
Leg S i Kif
15/8 B No Inside Pole 145.000 - 4.000 12 Nolce 0.000 0.001
(Verizon - Existing) 172" Tce 0.000 0.001
1578 B No Inside Pole 135.000 - 4.000 2 Nolce 0.000 0.00i
{AT&T - Existing) 12" Ice 0.000 0.00t
1578 B No Inside Pole 125.000 - 4.060 12 No lce 0.000 0.001
(T-Mobile - Existing} 12" 1ce 0.000 0.001
1578 B No Inside Pole £35.000 - 4.000 6 Nolce 0.000 0.001
{MetroPCS - Existing) 1/2" Ice 0.000 0.001
15/8 B Mo CadAa (Out Of £45.000 - 4.000 i No lce 0.198 0.001
(Verizon - Existing) Face) 12" Ice 0.298 0.003
15/8 B No CaAa (Out Of 145.000 - 4.000 5 Nolce 0.000 0.001
(Vertzon - Existing) Face) 112" lee 0.000 0.003
#8 AWG Copper Wire  C No Inside Pole 135.000 - 4,000 2 No ice 0.000 0.000
(AT&T - Proposed) 112" lce 0.000 0.000
RG6-Fiber C No Inside Pole 135.000 - 4.000 1 Nolce 0.000 0.001
(AT&T - Proposed) 112" [ce 0.000 0.001
HYBRIFLEX 1-1/4" C No CaAa (Out Of 145.000 - 1.000 I No kece 0.154 0.001
{Verizon - Reserved) Face) 172" [ce 0.254 0.003

Feed Line/Linear Appurtenances Section Areas
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Tower Tower Face Ar A Cada Cada Weight
Section Elevation In Face Our Face
Ji bid r i il K
L1 145.000-94.790 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 9.942 2.070
C 0.000 0.000 0.000 7732 0.110
L2 94.790-47.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 9.462 2.386
C 0.000 0.000 0.000 7.359 0.113
L3 47.000-1.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 8.514 2.147
C 0.000 0.000 0.000 7.084 0.107
Feed Line/Linear Appurtenances Section Areas - With [ce
Tower Tower Face Ice An Ar Cads Cuda Weight
Section Elevation or Thickness In Face Cut Face
Ji Leg in Fid bis Vs 5 K
L1 145.000-94.790 A 0.500 0.600 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 14.963 2.525
C 0.000 0.000 0.000 12.754 0172
L2 94.790-47.000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 14,241 2819
C 0.000 0.000 0.000 12,139 0.174
L3 47.000-1.000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 12.814 2.536
C (.000 0.000 0.000 11.684 0.164
Discrete Tower Loads
Description Face Offset Offsers: Azimuth Placement Cad Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f ° fi y big K
7
fi
EEI Low Profile Platform C From Face 2.000 0.000 143.000 Nolce 22.500 22.500 1.500
(Verizon - Existing) 0.000 1/2"Tce 28200 28.200 2.250
0.000
(2) 7770.00 A From Face 3.500 0.000 135.000 Nolce 5.882 2928 0.035
(AT&T - Existing) 0.000 172" [ce 6.314 3273 0068
0.000
{2) 7770.00 B From Face 3.500 0.000 135.000 Nolce 5.882 2.928 0.035
(AT&T - Existing) 0.000 1/2"lce 6314 3273 0.068
0.000
(2)7770.00 C From Face 3.500 06.000 135.000 Nolce 5.882 2.928 0.035
(AT&T - Existing) 0.000 12" [ee 6.314 3.273 0.068
0.000
(4) LGP21401 TMA A From Face 3.500 0.000 135.000 No fce 0.953 0.367 0.018
(AT&T - Existing) 0.000 12" Ice 1.093 0.480 0.023
0.000
(4) LGP21401 TMA B From Face 3.500 0.000 135.000 No lce 0.953 0.367 0.018
{AT&T - Existing) 0.000 172" Ice 1.093 0.480 0.023
0.000
(4) LGP21401 TMA C From Face 3.500 0.000 135.000 Nolce 0.953 0.367 0.018
{AT&T - Existing) 0.000 172" Ice 1.093 0.480 0.023
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Description Face Offset Offzets: Azimuth Placement Cada Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
7 > 7 r Vi K
S
i
0.000
EEI Low Profile Platform C From Face 2.000 0.000 133.000 Nolee 22500 22.500 1.500
{(AT&T - Existing) 0.000 if2"lec 28200 28.200 2.250
0.000
APX16DWV-16DWVS-E-A A From Face 3.500 0.000 125.000 Nolce 7.065 2.150 0.041
20 -4.000 1/2"Ice 7516 2.490 0.074
(T-Mobile - Existing) 0.000
APX16DWV-16DWVS-E-A B From Face 3.500 0.000 125.000 Nolce 7.065 2.150 0.041
20 -4.000 1/2"[ce  7.516 2.490 0.074
(T-Mobile - Existing} 0.000
APX16DWV-16DWVS-E-A C From Face 3.500 0.000 125.000 No Ice 7.065 2.150 0.041
20 -4.000 112" 1ce 7516 2490 0.074
(T-Maobile - Existing) 0.000
ATMAAIL412D-1A20 TMA A From Face 3.500 0.000 125.000 Nolce 1.167 0.467 0.013
(T-Mobile - Existing) -4.000 1/2" Ice 1314 0.575 0.021
0.000
ATMAAI412D-1A20 TMA B From Face 3.500 0.000 125.000 Nolce 1.167 0.467 0.013
(T-Mobile - Existing) -4.000 1/2" Ice 1314 0.575 0.021
0.000
ATMAAI1412D-1A20 TMA C From Face 3.500 0.000 125.000 Nolce 1.167 0.467 0.013
(T-Maobile - Existing) -4.000 1/2"Ice 1.314 0.575 0.021
0.000
ETWIS0VSI2UB TMA A From Face 3.500 0.600 125.000 Nolce 0.664 0.367 0.015
(T-Mobile - Existing) -4.000 112" Ice 0.778 0.461 0.020
0.000
ETWIS0VSI12UB TMA B From Face 3.500 0.000 125.000 Nolce 0.664 0.367 0.015
(T-Mobile - Existing) 4000 12"[ce  0.778 0.461 0.020
0.000
ETWI90VSI12UB TMA C From Face 3.500 0.000 125.000 No Ice 0.6064 0.367 0.015
(T-Mobile - Existing) -4.000 12" [ce 0.778 0461 0.020
0.000
Valmont T-Arm (1) A From Face 2.000 0.000 123.000 Nolce  10.540 10.540 0.336
{T-Mobile - Existing) 0.000 12"Ice 14450 14.450 0412
0.000
Valmont T-Arm (1) B From Face 2.000 0.000 123.000 Nofce 10.540 10.540 0.336
(T-Mobile - Existing) 0.000 12"1ce  14.450 14.450 0412
0.000
Valmont T-Arm (1) C from Face 2.000 0.000 123.000 Nolce 10.540 10.540 0.336
(T-Mobile - Existing) 0.000 1/2" Ice 14.450 14.450 0412
0.000
APXVI18-206517-C A From Face 0.500 0.000 115.000 No Ice 5.513 3.929 0.022
(MetroPCS - Existing) 0.000 172" Iee 5983 4.385 0.053
0.600
APXV18-206517-C B From Face 0.500 0.000 115.000 Nolce 5.513 3.929 0.022
(MetroPCS - Existing) 0.000 1/2" Ice 5.983 4385 0.053
0.000
APXV18-206517-C C From Face 0.500 0.000 115.000 Nolce 5.513 3.929 0.022
{MetroPCS - Existing) 0.000 12" Tce 5.983 4.385 0.053
0.000
Valmont Uni-Tri Bracket A From Face 0.500 0.000 [15.000 Nolce 1.750 1.750 0.290
{(MetroPCS - Existing) 0.000 i2%lce  1.940 1.940 0.306
0.000
AM-X-CD-14-65-00T-RET B From Face 3.000 0.000 135.000 Nolce 5.507 2.828 0.037
(AT&T - Proposed) 2.000 12" Ice 5.899 3.137 0.069
0.000
AM-X-CD-16-65-00T-RET(7 B From Face 3.000 0.000 135.000 Nolce 8.260 4642 0.050
2" 2.000 172" Ice 8.807 5.088 0.096
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, . Project
Centek Engineering Inc. rofe Dato
63-2 North Branford Rd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford. CT 06405 Ciient Designed by
FPhone: (203) 488-0580 AT&T Mobility
FAX: (203) 488-8587 TiL
Description Face Qffset Offsets: Azimuth Placement Cida Cad4 Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
# ° 7 7 Vi K
Ji
A
(AT&T - Proposed) 0.000
AM-X-CD-16-65-00T-RET(7 C From Face 3.000 0.000 135.000 No Ice 8.260 4.642 0.050
2 2.000 12"Ice  8.807 5.088 0.096
(ATE&T - Proposed) 0.000
(2) RRUS-1t A From Face 1.000 0.000 135000 Nolce 2994 1.246 0.050
(AT&T - Proposed) 2.000 1R2"lce 3226 1.412 0.070
0.000
(2) RRUS-11 B From Face 1.000 0.000 135.000 Nolce 2.994 1.246 0.050
{AT&T - Proposed) 2.000 1/2"[lce 3226 1.412 0.070
0.000
(2) RRUS-11 [ From Face 1.000 0.000 135.000 NoIce 2.994 1.246 0.050
(AT&T - Proposed) 2.000 1/2"1ce  3.226 1.412 0.070
0.000
DC6-48-60-18-8F Surge C From Face 0.500 0.000 135.000 Nolce 2228 2228 0.020
Arrestor 0.000 172" Ice 2.447 2.447 0.039
(AT&T - Proposed) 0.000
ABT-DFDM-ADBH Bias A From Face 1.000 0.000 135.000 Nolce 0.052 0.025 0.002
Tee 2.000 12"ice  0.088 0.050 0.003
{AT&T - Proposed) 0.000
LPA-80063/6CF A From Face 3.000 0.000 145.000 Nolece  10.308 9.005 0.027
(Verizon - Reserved) 6.000 1/2%Ice 10.868 9.554 0.101
0.000
LPA-171063-12CF A From Face 3.000 0.000 145000 No Ice 5.994 6.054 0.012
{Verizon - Reserved) 4.000 172" Ice 6.462 6.523 0.055
0.000
BXA-70063/6CF A From Face 3.000 0.000 145.000 No Ice 7.731 4.158 0017
{Verizon - Reserved) 1.000 1/2" Ice 8.268 4,595 0.059
0.000
BXA-70063/6CF A From Face 3.000 0.000 145.000 No Ice 773 4158 0.017
(Verizon - Reserved) -1.000 172" Ice 3.268 4.395 04.059
0.000
LPA-171063-12CF A From Face 3.000 (4.000 145.000 Nalce 5.994 5054 6.012
(Verizon - Reserved) -4.000 12"[ce  6.462 6.523 0.055
(1.000
LPA-80063/6CF A From Face 3.000 0.000 145.000 No Ice 10.308 9.005 0.027
(Verizon - Reserved) +£.000 1/2"Ice  10.868 9554 0.101
0.000
LPA-80063/6CF B From Face 3.000 0.000 145.000 Nolce  10.308 9.005 0.027
(Verizon - Reserved) 6.000 12"Ice  10.868 9.554 0.101
0.000
LPA-171063-12CF B From Face 3.000 0.000 145.000 No Ice 5994 6.054 0012
{Venzon - Reserved) 4.000 1/2" fce 6.462 6.523 0.055
0.000
BXA-T0063/6CF B From Face 3.000 0.000 145.000 No fce 7.731 4.158 0.017
(Verizon - Reserved) 1.000 12" Ice 8.268 4.595 0.059
0.000
BXA-70063/6CF B From Face 3.000 0.000 145.000 Nolce 7.731 4.158 0.017
{Verizon - Reserved) -1.000 112" Ice 8.268 4.595 0.059
0.000
LPA-171063-12CF B From Face 3.000 0.000 145.000 No lce 5.994 6.054 0.012
{Verizon - Reserved} -4.000 1/2"Ice  6.462 6.523 0.053
0.000
LPA-80063/6CF B From Face 3.000 0.000 145.000 Nolce  10.308 9.005 0.027
(Verizon - Reserved) -6.000 1/2"Ice  10.868 9.554 0.10t
0.000
LPA-80063/6CF C From Face 3.000 0.000 145.000 Noice  10.308 9.005 0.027

(Verizon - Reserved) 6:000 12"Ice  10.868 9.554 0.101
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Centek Engineering Inc.
632 Nowms Bremforacpid 145-ft EE] Monopole - 5 Old Farm Rd., Barkhamsted, CT | 08:07:22 10/31/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 ATE&T Mobility TIL
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Placement Cady CuAy Weight
or Type Horz Adfjustment Front Side
Leg Lateral
Vert
s ° A b Jig K
S
z
0.000
LPA-171063-12CF C From Face 3.000 0.000 145.000 Nolce 5.994 6.054 0.012
{Verizon - Reserved) 4.000 1/2"Tce  6.462 6.523 0.055
0.000
BXA-70063/6CF C From Face 3.000 0.000 145.000 No Ice 7.731 4.158 0.017
(Verizon - Reserved) 1.000 172" [ce 8.268 4,595 0.059
0.000
BXA-70063/6CF c From Face 3.000 0.000 145.000 Nolce 7.731 4.158 0.017
(Verizon - Reserved) -1.000 172" Iee 8.268 4.595 0.059
0.000
LPA-171063-12CF C From Face 3.000 0.000 145.000 NoIce 5.994 6.054 0.012
(Verizon - Reserved) 4000 1/2"1ce 6.462 6.523 0.055
0.000
LPA-80063/6CF C From Face 3.000 0.000 145.000 Nolce  10.308 9.005 0.027
{Verizon - Reserved) -6.000 1/2"Ice  10.868 9.554 0.101
0.000
RRH A From Face 3.000 0.000 145.000 Nolce 2917 2.188 0.050
(Verizon - Reserved) 0.000 12"Ice  3.161 2412 0.072
0.000
RRH B From Face 3.000 0.000 145.000 Noice 2917 2.188 0.050
(Verizon - Reserved) 0.000 172" 1ce 3161 2412 0.072
0.000
RRH C From Face 3.000 0.000 145.000 Nolce 2917 2.188 0.050
{Verizon - Reserved) 0.000 12"Ice  3.161 2412 0.072
0.000

Tower Pressures - No Ice

Gy = 1690

Section z Ky q: Az F Ar Ag Aieg Leg Cady Crda

Elevation a % In Out

[ Face Face

L i ksf, i e bis £z £ Nid s

L1 117932 1.439% 0.024] 101487 A 0.000 101487 101.487¢ 100.00 0.000 0.000
145.600-94.79 B 0.000 101.487 100.00 0.000 9,942
Q C 0.000 101487 100.00 0.000 7.732
L2 70,101 1.241 0020} 1473421 A 0.000 147.342 147.342 100.00 0.000 0.000
94.750-47.000 B 0.000 147.342 100.00 0.000 9.462
C 0.000 147.342 100.00 0.000 7.359
L3 23.146 1| 0017 187.342] A 0.000 187.342 187.342 100.00 0.000 0.000
47.000-1.000 B 0.000 187.342 100.00 0.000 8514
C 0.000 187.342 100.00 0.000 7.084

Tower Pressure - With Ice

Gy = 1.690
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Centek Engineering Inc.,
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Project

145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT

Date
08:07:22 10/31/12

Client

Branford, CT 06405 Designed by
Phone: (203) 488-0580 AT&T Mohility TJL
FAX: (203) 488-8587
Section z Kz q: tz Ac F Ar Ag Arg Leg CaeAy CyAy
Elevation a % In Cut
c Face Face
f f ksf i i e i Nid yid N s
Ll 1179327 1439] 0.018 0.500] 105671 A 0.000] 105.671 105.671 100.00 0.000 0.000
145.000-94.790 B 0.000 105.671 106.00 0.000 14.963
C 0.000 105.671 100.00 0.000 12.754
L2 70.101 1.24] 0.015 05000 151324] A 0.000 151.324 151324  100.00 0.000 0.600/
94.790-47.000 B 0.000 151.324 100.00 0.000 14.241
C 0.000) 151.324 100.00 0.000 12.13%
L3 47.000-1.000 23.146 1] 0.0i2 0.500] 191.175| A 0.000 191.175 191.175 100.00 0.000 0.000
B 0.000 191.175 100.00 0.000 12.814
C 0.000 191.175 100.00 0.000 11.684
Tower Pressure - Service
Gy = 1690
Section z Kz q: Ac F Ar Ar ALy Leg Cady Cada
Elevation a % In Out
c Face Face
Vi f kf | e zr Vs Vs b yid
Ll 117932 1.439| 0009 101487 A 0.000 101487 101.487 100.00 0.000 0.000
145.000-94.79 B 0.000 101487 100.00 0.000 9.942
0 C 0.000 101.487 100.00 0.000 7.732
L2 70.101 £.24 ] 0008| 1473421 A 0.000 147342 147342 100.00 0.000 0.000
94.790-47.000 B 0.000 147342 100.00 0.000 9462
C 0.000 147342 100.00 0.000 7.359
L3 23.146 1] 0006 1873421 A 0.000 187.342 187.342 1 100.00 0.000 0.000
47.000-1.000 B 0.000 187.342 100.00 06.000 8.514
C 0.000 187.342 100.00 0.000 7.084
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr Rz De Fars Ag F w Crl.
Elevation Weight Weight a Face
o
i K K e s K kif
Li 2179 24477 A 1 0.65 1 1 I 101.487 3.326 (4.066 C
145.000-94.79 B | 0.65 1 1 t 101487
Q0 C 1 0.65 1 1 1 10£.487
L2 2.500 6.3611 A 1 0.65 i 1 1 147.342 3846 0.080 C
94.790-47.000 B 1 0.65 1 1 1 147.342
C 1 0.65 1 i 1 147342
L3 2.254 83821 A 1 0.65 1 1 1 187.342 3.837 0.083 C
47.000-1.000 B I 0.65 1 1 1 187.342
C 1 0.65 1 1 1 187.342
Sum Weight: 6.933 17.190 OTM 739.625 11.009
kip-ft

Tower Forces - No Ice - Wind 45 To Face
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Centek Engineering Inc.
63-2 Nort};gBranforngd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Add Self F e Cr Rr Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
(4
Ji K K e yia K kif
L1 2179 2447 A 1 0.65 1 1 1 101.487 3.326 0.066 C
145.000-94.79 B 1 0.65 1 1 1 101.487
4] C 1 0.65 1 1 1 101.487
L2 2.500 6361} A 1 0.65 1 1 1 147.342 3.846 0.080 C
94.790-47.000 B 1 0.65 1 1 1 147342
C 1 0.65 1 1 1 147.342
L3 2.254 8382 A 1 0.65 1 1 1 187.342 3.837 0.083 C
47.0600-1.000 B 1 0.65 1 1 1 187.342
C 1 0.65 1 1 1 187.342
Sum Weight: 6.933 17.190 OTM 739.625 11.009
kip-ft
Tower Forces - No Ice - Wind 60 To Face
Section Add Self F e Cr Rz Dy Dx Ax F w Crrl
Elevation Weight Weight a Face
[
fi K K e N a K kif
L1 2179 24471 A ] 0.65 \ 1 1 101.487 3.326 0.066 C
145.000-94.79 B 1 0.65 1 1 1 101.487
0 C 1 0.65 1 1 1 101.487
L2 2.500 6361 A 1 0.65 I 1 1 147.342 3.846 0.080 C
94.790-47.000 B 1 0.65 [ 1 1 147.342
C 1 0.65 f 1 1 147342
L3 2.254 8382] A ! 0.65 1 1 1 187.342 3.837 0.083 C
47.000-1.000 B i 0.65 I 1 1 187.342
C 1 0.65 1 1 1 187.342
Sum Weight: 6.933 17.190 OT™ 739.625 [1.009
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self o ¢ Cr Ry Dy Dy Ay F w Crl.
Elevation Weight Weight a Face
c
ft K K e b K kif
LI 2179 2447| A i 0.65 1 1 1 101487 3.326 0.066 C
145.000-94.79 B 1 0.65 1 1 1 101.487
0 C 1 0.65 1 1 1 101.487
L2 2.500 6.361| A 1 0.65 1 1 1 147342 3.846 0.080 C
94.790-47.000 B 1 0.65 1 1 1 147.342
C 1 0.65 1 1 1 147.342
L3 2254 83821 A 1 0.65 1 1 1 187.342 3.837 0.083 C
47.006-1.000 B 1 0.65 1 1 1 187342
C 1 0.65 1 1 1 187.342
Sum Weight: 6.933 17.190 OT™M 739.625 11.009
kip-ft
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145-ft EEl Monopole - 5 Old Famm Rd., Barkhamsted, CT

Date

08:07:22 10/31/12

Chent

Branﬁ)rd, CT 6405 Desjgned by
Phane: (203) 488-0580 ATE&T Mobility TIL
FAX- (203} 488-8587
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr Rz Dy Dy Ax F w Crrd,
Elevation Weight Weight a Face
o4
i K K e 5 K kif
L1 2697 32141 A 1| 065 1 1 [ 105.671 28751 0057] C
145.000-94.79 B 1] o065 1 1 1 105.671
0 C 1| o6s 1 1 1 105,671
L2 2.993 7467] A 1| o065 | 1 1 151.324 3.196] 0067 C
$4.790-47.000 B 1| ass 1 1 1 151.324
C 1] 065 1 1 1 151,324
L3 2.701 9784| A 1| o065 1 1 1 191.175 3.117) 0068 ¢
47.000-1.000 B 1| oss 1 1 1 191.175
c 1] 065 1 1 1 191.175
Sum Weight: 2390 20.465 OTM| 626009 9.187
kip-ft
Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Re Dy Dg Ag F w Crrl.
Elevation Weight Weight a Face
[ 54
A K K ¢ Vs K kif
L1 2,697 3214] A 1] 065 1 1 ] 105.671 2875] 0057 C
145.000-94.79 B i} 065 1 1 1 105.671
0 c 1] o065 1 1 1 105671
L2 2.993 7467 A 1{ 065 1 1 1 151.324 3.196{ 0067 C
94.790-47.000 B 1| 065 1 1 1 151.324
C 1t 065 1 1 1 151.324
L3 2.701 9784} A 1} 065 1 1 1 191.175 3.117] ©068) C
47.000-1,000 B 1} 065 1 1 1 191.175
C 1} 065 1 1 1 191.175
Sum Weight: 8390 20465 oT™| 626009 9.187
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e [ Rp # Dg Ag F W Cerl.
Elevation Weight Weight a ¥ Face
c
fi K K e Fis K kif
L1 2.697 3214 A 11 065 1 1 1 105.671 28751 0057] C
145.000-94.79 B 1] 065 1 1 1 105671
0 C 1§ 065 1 1 1 105.671
L2 2.993 7467 A 1t 065 1 1 1 151324 3196 0067] C
94.790-47.000 B 11 065 1 1 1 151.324
C 1l 065 1 1 1 151.324
L3 2.701 9784 A 1] 065 1 1 1 191.175 3117 o062 C
47.600-1.000 B 1} 065 1 1 1 191.175
C 11 065 1 1 1 191.175
Sum Weight: 8.390 20465 OTM| 626009 9.187
kip-ft
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Centek Engineering Inc.
63-2 No,,lf B,a,,fordg;gd_ 145-ft EElI Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Bran_]brd, CT 06405 Client Designed by
Phone: (203} 488-0580 AT&T Mobﬂity TIL
FAX: (203) 488-8587
Tower Forces - With Ice - Wind 90 To Face
Section Add Self F e Cy Rp Dr Dy A F w Crrl.
Elevation Weight Weight a Face
C
fi K K e N K kif’
Ll 2697 3214 A 1] 065 1 1 1 105671 2.875 0.057] ¢
145.000-94.79 B 1] 065 i 1 i 105671
0 C 1] 065 i 1 1 105671
L2 2.993 74671 A ] 065 I i 1 151.324 3.196 0067 €
94,790-47.000 B 1| o065 1 1 1 151.324
C 1l o063 1 1 1 151.324
L3 2701 97841 A 1| 065 1 1 1 191.175 37| oo0s8| ¢
47.000-1.000 B 1| o0s6s 1 1 1 191.175
C 1| o065 1 I 1 191.175
Sum Weight: 8.390 20.465 OTM 626.009 9.187
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr Re Dr Dy Ag F w Cirl.
Elevation Weight Weight a Face
c
S X K e Nid X ki
LI 2179 24471 A 1] 065 1 1 1 101487 1299 0026 C
145.000-94.79 B i} 065 1 1 i 101.487
0 C 1 0.65 1 1 1 101487
L2 2.500 6361) A 1 0.65 1 1 1 147.342 1.502 0.031 C
94.790-47.000 B 1| 085 1 1 1 147.342
C 1] 065 1 1 1 147.342
L3 2254 83821 A i 0.65 1 1 1 187.342 1.499 0.033 C
47.000-1.000 B 1| 065 1 1 1 187.342
C 1] 065 ] 1 1 187.342
Sum Weight: 6.933 17.190 OT™M 288916 4.300
Kip-ft
Tower Forces - Service - Wind 45 To Face
Section Add Self F e Cr Re Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
C
fi K K e yid K kif
L1 2.179 2447 A 1 0.65 i 1 1 101487 1.299 0.026 C
145.000-94,79 B 1| 065 1 1 i 101.487
0 C 1| 065 1 1 1 101487
L2 2.500 6361 A 1] 065 ! 1 1 147.342 1.502] 0031 C
94.790-47.000 B 1{ 065 ! 1 1 147.342
C 1] 065 1 1 i 147.342
L3 2254 8382| A 1| 065 I 1 1 i87.342 1499 0033| C
47.000-1.000 B 1{ 065 1 1 1 187.342
C 1} 0865 1 1 1 187.342
Sum Wcig,ht: 6.933 17.190 OTM 288916 4.300
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63-2 North Branford Rd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford, CT 06405 Client i
Phone: (203) 438-0580 AT&T Mobility Designed by
FAX: (203) 488-8587 TJL
Section Add Self F e Cr Rr Dy Dy Ar F w Cerl.
Elevation Weight Weight a Face
<
fi K K e yd K ki
kip-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Rz D De Ag F w Cirl.
Elevation Weight Weight a Face
¢
A K K e i K Kf
L1 2179 24471 A 1 0.65 1 1 i 101.487 1.299 0.026 C
145.000-94.79 B 1 0.65 1 1 1 101.487
0 C 1 0.65 1 1 ! 101.487
L2 2.500 6361 A 1 0.65 1 I 1 147.342 1.502 0.031 C
94.79047 000 B 1 0.65 1 1 1 147.342
C H 0.65 1 1 1 147.342
L3 2254 8.3821 A 1 0.65 1 1 1 187.342 1.499 0.033 C
47.000-1.000 B 1 0.65 1 ! 1 187.342
C 1 0.65 1 1 1 187.342
Sum Weight: 6.933 17.190 OT™ 288916 4.300
kip-it
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Rn Dr Dy Ag F w Ctrd,
Elevation Weight Weight a Face
[+
Jfi K K e i K kif
L1 2.179 2447 A 1 0.65 1 [ 1 101.487 1.299 0.026 C
145.600-94.79 B i 0.65 1 1 1 101.487
0 C 1 0.65 1 1 1 101.487
L2z 2.500 63611 A | 0.65 ! 1 i 147.342 1.502 0.031 C
94.790-47.000 B 1 0.65 1 1 I 147.342
C 1 0.65 1 1 1 147.342
L3 2254 83821 A 1 0.65 1 [ 1 187.342 1.499 0.033 C
47.000-1.000 B 1 0.65 1 1 1 187.342
C 1 0.65 1 1 i 187.342
Sum Weight: 6.933 17.190 OTM 288916 4.300
kip-ft
Force Totals
Load Vertical Sum of Sum of Sum of Sun of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X 4 Moments, M, Moments, M.
K K K kip-fi Mp-f kipfi
Leg Weight 17.190[ . - R O R S
Bracing Weight 0.000):~
Total Member Self-Weight 17.190) -
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Centek Engineering Inc.
63-2 Nmf Bm,,ﬁ,,ﬁu 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford, CT 06405 Client N Designed by
Phone: (203) 488-0580 AT&T Mobility TJL
FAX: (203) 488-8587
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Qverturning
¥4 Moments, M: Moments, M,
K kip-ft kip-ft fap-ft

Total Weight A 3393 0.118]7 e
Wind § deg - No Ice 0.112 -24.077 -2511.063 -14.949 0.822
Wind 30 deg - No Ice 12.127 -20.908 -2181.053 -1271.392 3.941
Wind 45 deg - No Ice 17.091 -17.105 -1783.785 -1790.270 5.149
Wind 60 deg - No Ice 20.891 -12.136 -1264.383 -2187.135 6.005
Wind 90 deg - No Ice 24.058 {.112 6.674 -2516.805 6.460
Wind 120 deg - No Ice 20.7719 11.941 1255.073 -2172.068 5.183
Wind 135 deg - No Ice 16.932 16.946 1779.263 -1768.962 3.987
Wind 150 deg - No lce 11.932 20.795 2182.772 -1245.295 2.518
Wind 180 deg - No Ice 0112 24,077 2527849 15.185 0.822
Wind 210 deg - No Ice -12.127 20.908 2197.839 1271.628 -3.941
Wind 225 deg - No Ice -17.091 17.105 18006.571 1790.505 -5.149
Wind 240 deg - No Ice -20.891 12.136 1281.16% 2187.371 -6.005
Wind 270 deg - No Ice 23.460 2517.041 5.460
Wind 300 deg - No Ice -1238.286 2172304 -5.183
Wind 315 deg - No Ice -1762.477 1769.197
Wind 330 deg - No Ice -2165.986 31

Member Ice

Total Weight Ice

Wind 0 deg - Ice

Wind 30 deg - lce
Wind 45 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - Ice
Wind 135 deg - Ice
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - [ce
Wind 225 deg - Ice
Wind 240 deg - lce
Wind 270 deg - [ce
Wind 300 deg - fce
Wind 315 deg - Ice
Wind 330 deg - Ice
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 45 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 135 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 225 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 315 deg - Service
Wind 330 deg - Service

12.780
-2124.843
~1844.261
-1506.958
-1066.037
1.169
1071.536
1516.097
1858.210
2150402
1869.821
1532.517
1091.646
24391
-1043.976
-1490.538
-1832.650
8.393
-975.769
-846.859
691.677
-488.785
2.508
495.377
700.139
857.760
992.556
863.646
708.463
505.571
14.279
-478.591
-683.353
-840.974

-0.106
-11.717
-1078.015
-1518.489
-1855.488
-2135.813
-1843.877
-1502.069
-1057.904
11,505
1077.803
1518277
1855276
2135.601
1843.665
1501.857
1057.692}
0.Hg)

-5.768

-496.566
-699.252 2,013
-854.278 2.346
-983.055 2.523
-848.392 2.025
£90.929 1.557
-486.372 0.984
6.003 -0.321
496.302 -1,540
699.488 -2.011
854514 -2.346
983.291 -2.523
848.628 -2.025
691.165 -1.557
486.607 -0.984

L.oad Combinations
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Comb. Description
No.
1 Dead Only
2 Dead+Wind 0 deg - No Ice
3 Dead+Wind 30 deg - No Ice
4 Dead+Wind 45 deg - No Ice
5 Dead+Wind 60 deg - No Ice
6 Dead+Wind 90 deg - No ice
7 Dead+Wind 120 deg - No Ice
8 Dead+Wind 135 deg - No Ice
9 Dead+Wind 150 deg - No [ce
10 Dead+Wind 180 deg - No Ice
Il Dead+Wind 210 deg - No Ice
12 Dead+Wind 225 deg - No [ce
13 Dead+Wind 240 deg - No ice
14 Dead+Wind 270 deg - No lce
15 Dead+Wind 300 deg - No Ice
16 Dead+Wind 315 deg - No fce
17 Dead+Wind 330 deg - No Ice
18 Dead+lce+Temp
19 Dead+Wind 0 deg+lcet+Temp
20 Dead+Wind 30 deg+cet+Temp
21 Dead+Wind 45 deg+lcetTemp
22 Dead+Wind 60 deg+lce+Temp
23 Dead+Wind 90 deg+Ice+Temp
24 Dead+Wind 120 deg+cet+Temp
25 Dead+Wind 135 deg+lce+Temp
26 Dead+Wind 150 deg+lce+Temp
27 Dead+Wind 180 deg+lce+Temp
28 Dead+Wind 210 deg+lce+Temp
29 Dead+Wind 225 deg+icetTemp
30 Dead+Wind 240 deg+ice+Temp
31 Dead+Wind 270 deg+lce+Temp
32 Dead+Wind 300 deg+leet+Temp
33 Dead+Wind 315 deg+lcetTemp
34 Dead+Wind 330 deg+lcet+Temp
35 Dead+Wind § deg - Service
36 Dead+Wind 30 deg - Service
37 Dead+Wind 45 deg - Service
38 Dead+Wind 60 deg - Service
39 Dead+Wind 90 deg - Service
40 Dead+Wind 120 deg - Service
41 Dead+Wind 135 deg - Service
42 Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
44 Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service
46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Force Major Axis Miror Axis
No. St Type Load Moment Moment
Comb. K kip-fi kip-ft
L1 145-94.79 Pole Max Tension 1 0.000 0.000 0.600
Max. Compression 18 -14.780 0.118 -13.574
Max. Mx 14 -8.851 584946 -12.647
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Section Elevation Component Condition Gov. Force Major Axis Minor Axis
No. ¥ Type Load Moment Moment
Comb. K kip-ft Kip-ft
Max. My 10 -8.839 4346 -594.139
Max. Vy 14 -£6.745 584.946 -12.647
Max. Vx 10 16.770 4.346 -594.139
Max. Torque 6 -6.992
L2 94.79 - 47 Pole Max Tension 1 0.000 G.000 0.000
Max. Counrpression 18 -24.441 0122 -14.010
Max. Mx 14 -17.533 1441.696 -18.427
Max. My 10 -17.528 9.741 -1451.972
Max. Vy 14 -20.346 1441.696 -18.427
Max. Vx 10 20.368 9.741 -1451.972
Max. Torque 6 -6.909
L3 47-1 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -38.316 £6.123 -14.149
Max. Mx 14 -30.047 2597217 -24.496
Max. My 10 -30.047 157117 -2608.578
Max. Vy 14 -24.081 2597217 -24.4%6
Max. Vx 10 24.101 157117 -2608.578
Max. Torque 6 -6.883
Maximum Reactions
Location Condition Gav. Vertical Horizontal, X Horizonwal, Z
Load K K K
Comb.
Pole Max. Vert 27 38316 0.087 -20.319
Max. Hy 14 30.065 24.058 .112
Max. H, 2 30.065 0112 24.077
Max, M, 2 2590.821 0.112 24077
Max. M, 6 2596974 -24.058 0.112
Max. Torsion 4 6.871 24.058 -0.112
Min, Vert t 30.065 0.000 -0.000
Min. H, 6 30.065 -24.058 0.112
Min. H, 10 30.065 0.112 -24.077
Min. M, 10 -2608.578 0.112 -24.077
Min. M, 14 -2597.217 24.058 0.112
Min. Torsion 6 £.875 -24.058 0.112
Tower Mast Reaction Summary
Load Vertical Shear, Shear; Overturning Overturning Torgque
Combination Moment, M, Moment. M,
K K K kip-fi kip-fi kip-fi
Dead Only 30.065 0.000 0.000 8.966 0.123 -0.000
Dead+Wind 0 deg - No Ice 30.065 0.112 24077 -2590.821 -15.458 0.834
Dead+Wind 30 deg - No Ice 30.065 12.127 -20.908 -2250.278 -1311.901 4160
Dead+Wind 45 deg - No Ice 30.065 17.091 -17.105 -1840.363 -1847287 5452
Dead+Wind 60 deg - No Ice 30.065 20.891 -12.136 -1304.433 -2256.785 6.371
Dead+Wind 90 deg - No Ice 30.065 24058 0112 -6.681 -2596.974 6.875
Dead+Wind 120 deg - No Ice 30.065 20779 11.941 1295.287 -2241.266 5.535
Dead+Wind 135 deg - No lce 30.065 16.932 16.946 1836.191 -1825.302 4.268
Dead+Wind 150 deg - No Ice 30.065 11.932 20.795 2252.555 -1284.932 2710
Dead+Wind 180 deg - No lce 30.065 £.112 24.077 2608.578 15.717 .838
Dead+Wind 210 deg - No Ice 30.065 -12.127 20.908 2268.040 1312.132 -4.159
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Load Vertical Shear, Shear, Overturning Overturning Torgue
Cambination Moment. M. Moment, M.
K K K lipt kipft kip-ft
Dead+Wind 225 deg - No Ice 30.065 -17.091 17.105 1858137 1847510 -5.449
Dead+Wind 240 deg - No Ice 30.065 -20.891 12,136 1322223 2257.607 -6.367
Dead+Wind 270 deg - No Ice 30.065 -24.058 0.112 24.494 2597217 -6.871
Dead+Wind 300 deg - No Ice 30.065 -20.779 -11.941 -1277.479 2241.536 -5.536
Dead+Wind 315 deg - No fce 30.065 -16.932 -16.946 -1818.395 1825581 4271
Deacd+Wind 330 deg - No Ice 30.065 -11.932 -20.795 -2234.774 1285210 -2.715
Dead+Icet+Temp 38.316 0.000 0.000 14.149 0.123 £.000
Dead+Wind 0 deg+lce+Temp 33.316 0.087 -20.319 -2225.168 -12.327 0.703
Dead+Wind 30 deg+lce+Temp 38.316 10227 -17.640 -1931.248 -1129.288 3.869
Dead+Wind 45 deg+lcet+Temp 38.316 14.419 -14.429 -1577.921 -1590.680 5.106
Dead+Wind 60 deg+lcet+Temp 38.316 17.628 -10.235 -i116.110 -1943.684 5.995
Dead+Wind 90 deg+lce+Temp 38.316 20.305 0.087 1.856 -2237.325 6.515
Dead+Wind 120 deg+lce+Temp 38.316 17.541 10.085 1123112 -1931.504 5287
Dead+Wind 135 deg+lcet+Temp 38316 14.296 14.307 1588811 -1573.436 4.105
DeadtWind [50 deg+lcet+Temp 38.316 10.077 17.554 1947.185 -1108.145 2643
Dead+Wind 180 deg+Icet+Temp 38.316 0.087 20.319 2253.247 12.097 -0.707
Dead+Wind 210 deg+lcet+Temp 38316 -10.227 17.640 1959.332 1129.030 -3.867
Dead+Wind 225 deg+lce+Temp 38316 -14.419 14429 1606.018 1590416 -5.102
Dead+Wind 240 deg+lce+Temp 38.316 -17.628 10.235 1144221 1943.419 -5.991
Dead+Wind 270 deg+ce+Temp 38316 -20.305 0.087 26279 2237.081 £.512
Dead+Wind 300 deg+lcetTemp 38.316 -17.541 -10.085 -1094.982 1931.286 -5.289
Dead+Wind 315 deg+lcet+Temp 38316 -14.295 -14.307 -1560.694 1573.225 -4.109
Dead+Wind 330 deg+lce+Temp 38316 -10.077 -17.554 -1919.083 1107.934 -2.648
Dead+Wind 0 deg - Service 30.065 0.044 -9.405 -1008.077 -5.975 0.331
Dead+Wind 30 deg - Service 30.065 4,737 -8.167 -£74.864 513177 1.650
Dead+Wind 45 deg - Service 30.065 6.676 5.682 -714.496 -722.636 2.161
Dead+Wind 60 deg - Service 30.065 8.161 -4.741 -504.825 -882.840 2.526
Dead+Wind 90 deg - Service 30.065 G398 0.044 2.889 -1015.915 2,725
Dead+Wind 120 deg - Service 30.065 8117 4.665 512240 76,744 2.194
Dead+Wind 135 deg - Service 30.065 6.614 6.619 723.848 -T14.011 1.692
Dead+Wind 150 deg - Service 30.065 4.661 8.123 886.740 -502.612 1.075
Dead+Wind 180 deg - Service 30.065 -0.044 9.405 1026.046 6.223 -0.332
Dead+Wind 210 deg - Service 30.065 -4.737 8.167 892.833 513421 -1.650
Dead+Wind 223 deg - Service 30.065 -6.676 6.682 732.469 722880 -2.161
Dead+Wind 240 deg - Service 30.065 -8.161 4.741 522,800 883.084 -2.526
Dead+Wind 270 deg - Service 30.065 -9.398 0.044 15.088 1016.160 2725
Dead+Wind 300 deg - Service 30.065 -8.117 -4.665 494262 876.992 -2.194
Dead+Wind 315 deg - Service 30.065 6614 6619 -705.874 714.262 -1.693
Dead+Wind 330 deg - Service 30.065 4.661 -8.123 -568.768 502.864 -1.076
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY Pz % Error
Comb. K K K K K K
1 0.000 -30.065 0.600 0.000 30.063 -0.000 0.000%
2 0.112 -30.065 24077 0.112 30.065 24077 0.000%
3 12.127 -30.065 -20.908 -12.127 30.065 20.908 0.000%
4 17.091 -30.065 -17.105 -17.091 30.065 17.105 0.000%
5 20.891 -30.065 -12.136 -20.891 30.065 12,136 0.000%
6 24 058 -30.065 0.112 -24.058 30,065 0.112 0.000%
7 20.77% -30.065 11.941 -20.779 30.065 -11.941 0.000%
8 16.932 -30.065 16,946 -16.932 30.065 -16.946 0.000%
9 11.932 -30.065 20.795 -11.932 30.065 -20.795 0.000%
10 -0.112 -30.065 24077 0.112 30.065 -24.077 0.000%
11 -12.127 -30.065 20.908 12.127 30.065 -20.908 0.000%
12 -17.091 -30.065 17.105 17.091 30.065 -17.105 0.000%
13 -20.891 -30.065 12.136 20.891 30.065 -12.136 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX FPY Pz PX PY PZ % Error
Comb. K K K K K K
14 -24.058 -30.065 0112 24058 30.065 -0.112 0.000%
15 -20.779 -30.065 -11.941 20.779 30.065 11.941 0.000%
16 -16.932 -30.065 -16.946 16932 30.065 16.946 0.000%
17 -11.932 -30.065 =20.795 11.932 30.065 20.795 0.000%
18 0.000 -38316 (.000 -0.000 38.316 0.000 0.000%
19 0.087 -38.316 -20.319 -0.087 38.316 20319 0.000%
20 10.227 -38.316 -17.640 -10.227 38316 17.640 0.000%
21 14.419 -38.316 -14.429 -i4.419 38316 14.429 0.000%
22 17.628 -38316 -10.235 -17.628 38.316 10.235 0.000%
23 20.305 -38.316 -0.087 -20.305 38316 0.087 0.000%
24 17.541 -38.316 10.085 -17.541 38316 -10.085 0.000%
25 14.296 -38.316 14.367 -14.296 38.316 -14.307 0.000%
26 10.077 -38.316 17.554 -10.077 38.316 -17.554 0.000%
27 0.087 -38.316 20.319 0.087 38.316 -20.319 0.000%
28 -10.227 -38.316 17.640 10227 38316 -17.640 0.000%
29 -14.419 -38.316 14.429 14419 38.316 -14.429 0.000%
30 -17.628 -38.316 10.235 17.628 38316 -10.235 0.000%
3i -20.305 -38.316 0.087 20.305 38.316 -0.087 0.000%
32 -17.541 -38.316 -10.085 17.541 38316 10.085 0.000%
33 -14.296 -38.306 -14.307 14.296 38.316 14.307 0.000%
34 -10.077 -38.316 -17.554 10.077 38.316 17.554 0.000%
35 0.044 -30.065 -9.405 -0.044 30.065 9.405 0.000%
36 4.737 -30.065 -8.167 4.737 30.065 8.167 0.000%
37 6.676 -30.065 -6.682 6.676 30.065 6.682 0.000%
38 8.161 -30.065 4.741 -8.161 30.065 4.741 0.000%
39 9.398 -30.065 0.044 -9.398 30.065 0.044 0.000%
40 8117 -30.065 4.665 8117 30.065 -4.665 0.000%
41 6.614 -30.065 6.619 $.614 30.065 -6.619 0.000%
42 4.661 -30.065 8.123 4.661 30.065 -8.123 0.000%
43 0.044 -30.065 9.405 0.044 30.065 -9.405 0.000%
a4 -4.737 -30.065 8.167 4.737 30.065 -8.167 0.000%
45 -6.676 -30.065 6.682 6.676 30.065 -6.682 0.000%
46 -8.161 -30.065 4,741 8.161 30.065 4.741 0.000%
47 -9.398 -30.065 0.044 9.398 30.065 0.044 0.060%
43 -8.117 -30.065 -4.665 8.117 30.065 4.665 0.000%
49 -6.614 -30.065 6.619 6.614 30.065 6.619 0.000%
50 -4.661 -30.065 -8.123 4.601 30.065 8.123 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination af Cycles Tolerance Tolerance
1 Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00039752
3 Yes 5 0.00000001 0.00029712
4 Yes 5 0.00000001 0.00029743
5 Yes 5 0.00000001 0.00023454
6 Yes 5 0.00000001 0.00007859
7 Yes 5 0.00000001 0.00030948
8 Yes 5 0.00000001 0.00029437
9 Yes 5 0.00000001 0.00024978
10 Yes 4 0.00000001 0.00017209
11 Yes 5 0.00000001 0.00024853
12 Yes 5 0.00000001 0.00030265
13 Yes 5 0.00000001 0.00G32192
14 Yes 5 0.00000001 0.00008764
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15 Yes 5 0.00000001 0.00023090
16 Yes 5 0.06000001 0.00028895
17 Yes 5 0.00000001 0.000279%6
18 Yes 4 0.00000001 0.00006460
19 Yes 5 0.00000001 0.00017810
20 Yes 5 0.00000001 0.00080687
21 Yes 5 0.00000001 0.00085179
22 Yes 5 0.00000001 0.00067840
23 Yes 5 4.00000001 0.00029057
24 Yes 5 000000001 0.00085555
25 Yes 5 0.00000001 0.000865635
26 Yes 3 0.00000001 000072366
27 Yes 5 0.00000001 0.00017969
28 Yes 5 6.00000001 0.00073007
29 Yes 5 0.00000001 0.00089064
30 Yes 5 0.00000001 0.00088824
31 Yes 5 0.0000000C1 0.00030514
32 Yes 5 0.60000001 0.00066235
33 Yes 5 0.00000001 0.00082572
34 Yes 5 0.00000001 0.00076511
35 Yes 4 0.00000001 000008298
36 Yes 4 0.00000001 0.00095535
kX Yes 4 0.00000001 0.00096387
38 Yes 4 0.00000001 0.00066314
a5 Yes 4 0.00000001§ 0.00054341
) Yes 5 0.00000001 0.00004537
41 Yes 4 0.00000001 0.00098280
42 Yes 4 0.00000001 0.00072933
43 Yes 4 (+.00000001 0.00006699
44 Yes 4 0.0000000t 0.00073920
45 Yes 5 0.00000001 0.00004382
46 Yes 5 0.00000001 0.00004868
47 Yes 4 0.00000001 0.0005665%4
48 Yes 4 0.00000001 0.00062649
49 Yes 4 0.00000001 0.00089930
50 Yes 4 0.00000001 0.00085283
Maximum Tower Deflections - Service Wind
Section Elevation Hors. Gov, Tilt Twist
No. Deflection Load
S in Comb. ° °
L1 145-94.79 39.706 44 2.850 0.047
L2 9921 -47 16.656 44 1.715 0.012
L3 531 4437 44 0.806 0.004

Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov, Deflection Tile Twist Radius of
Load Curvature
il Comb. in ° ° J
145.000 LPA-80063/6CT 44 39.706 2.850 0.047 16115
§43.000 EEI Low Profile Platform 44 38.596 2.798 0.046 16115
135.000 (2) 7770.00 44 34177 2.590 0.038 8057
133.000 EEi Low Profile Platform 44 33.084 2.539 0.036 6714
125.000 APX16DWV-16DWVS-E-A20 44 28.796 2.335 0.029 4027
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Elevation Appurtenance Gov, Deflection Tilt Tovist Radius of
Load Curvature
ji Comb. in ° ° f
123.000 Valmont T-Arm (1) 44 27.751 2.285 0.028 3661
115.000 APXVI18-2065t7-C 44 23.713 2.087 0.022 2684
B Maximum Tower Deflections - Design Wind
Section Elevation Horz, Gov. Tilt Twist
No. Deflection Load
¥ in Comb. ° °
Lt 145-94,79 99860 11 7.089 0.120
1.2 99.21 -47 42.206 11 4336 0.030
L3 53-1 11.273 11 2046 0.009
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurienance Gov. Deflection Tilt Twist Radius of
Load Curvature
¥ Comb. in ° ° fi
145.000 LPA-B0063/6CF 11 99.860 7.089 0.120 6688
143.000 EEI Low Profile Platform 11 97.086 6.964 0.115 6688
135.000 (2) 7770.00 I 86.052 6.467 0.097 3343
133.000 EEI Low Profile Platform 11 83322 6.343 0.092 2783
125.000 APX16DWV-16DWVS-E-A20 11 72.610 5.851 0.074 1669
123.000 Valmont T-Arm (1) 11 69.997 5.730 0.070 1516
115.000 APXV18-2065171-C 1] 59.899 5.248 0.054 1110
Compression Checks
Pole Design Data
Section Elevation Size L L Kl Fa A Actual Allow. Ratio
No. P P, P
¥ §i fi ksi i K K P,
L1 145 - 142,59 TP31.01x17.5x0.188 50.210 0.000 0.0 39.000 10.689 -3.366 416.872 0.008
H1-3+VT {147 CR) - l/19
142.59 - 140.18 39.000 11.075 -1.494 431.922 0.003
H1-3+VT (147 CR) - 1118
140.18 - 137.77 39.000 11.461 -1.680 446973 0.004
HI-3+VT (147 CR) - 1/17
137.77-13536 39.000 11.847 -1.871 462 024 0.004
HI-3+VT {147 CR) - 1/16
135.36-13295 39.000 12.233 -3.997 477.074 0.008
HI-3+VT (1.47 CR) - /15
132.95-130.54 39.000 12.619 -4.206 492,125 0.009
H1-3+VT (147 CR) - 1/14
130.54 - 128.13 39.000 13.005 4423 507.175 0.009
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Section Elevation Size L L Klir F, A Actual Allow. Ratio
No. P 2, P
Ji Ji S ksi in K K -
128.13-125.72 39.000 13.390 4.647 522226 0.009
HI-3+VT (147 CR) - I/12
125.72 - 123.31 39.000 13.776 4987 537277 0.009
HI-3+VT (1.47 CR) - 1/11
123.31-1209 39.000 14.162 -6.089 552.327 0.011
H1-3+VT (1.47 CR) - 1/10
120.9-118.49 39.000 14.548 -6.337 567.378 0.011
H1-3+VT (147 CR) - 1/9
118.49-116.08 39.000 14.934 -6.391 582429 0.011
H1-3+VT (147 CR) - 1/8
116.08 - 113.67 39.000 15.320 -7.143 597.479 0.012
HI1-3+VT (147 CR) - 1/7
113.67-111.26 39.000 15.706 -7.410 612.530 0.012
HI-3+VT (147 CR) - 1/6
111.26 - 108.85 39.000 16.092 -7.684 627.581 0.012
HI-3+VT (147 CR) - 1/5
108.85 - 106.44 39.000 16.478 -7.962 642.631 0.012
H1-3+VT (147 CR) - 1/4
106.44 - 104.03 38.882 16.864 -8.245 655.694 0.013
HI-3+VT (147 CR) - 1/3
104.03 - 101.62 38.495 17.250 -8.534 664.020 0.013
H1-3+VT (147 CR) - 112
101.62 - 9921 38.108 17.636 -8.826 672.047 0.013
HI-3+VT (147CR) - |
99.21 -94.79 37.398 18.343 -3.748 685.992 0.005
HI-34VT (147CR) - 1
L2 99.21 -94.79 TP43.37x29.446x0.313 52.210 0.000 0.0 39.000 30.066 -6.008 1172.560 0.005
94.79 - 92 4683 39.000 30.680 -10.146 1196.520 0.008
02.4683 - 39.000 31.294 -10.538 1220.470 0.009
90.1467
90.1467 - 39.000 31.908 -10.935 1244 .420 0.009
87.825
87.825- 39.000 32522 -11.338 1268.370 0.009
85.5033
85.5033 - 39.000 33.137 -11.746 1292.320 0.009
83.1817
83.1817-80.86 39.000 33.751 -12.159 1316.280 0.009
80.86 - 78.5383 39.000 34.365 -12.578 1340230 0.009
78.5383 - 39.000 34979 -13.002 1364.180 0.010
76.2167
76.2167 - 39.000 35.593 -13.430 1388.130 0.010
73.895
73.895 - 39.000 36.207 -13.865 1412.080 0.010
71.5733
71.5733 - 39.000 36.821 -14.304 1436.030 0.010
69.2517
69.2517 - 66.93 39.000 37436 -14.748 1459.990 0.010
66.93 - 64.6083 39.000 38.050 -15.198 1483.940 0.010
64.6083 - 39.000 38.664 -15.652 1507.890 0.010
62.2867
62.2867 - 39.000 39.278 -16.112 1531.840 0.011
59.965
59.965 - 39.000 39.892 -16.576 1555.790 0.011
57.6433
57.6433 - 39.000 40.506 -17.046 1579.750 0.011
55.3217
55.3217-53 39.000 41.120 -17.521 1603.700 0.011
53-47 39.000 42.708 -9.926 1665.600 0.006
L3 53-47 TP55x41.145x0.313 52.000 0.000 0.0 39.000 42.086 -9.633 1641.360 0.006
47 -44.5789 39.000 42.726 -20.067 1666.320 0012
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Project

145-ft EEl Monopole - 5 Old Famm Rd., Barkhamsted, CT

Date

08:07:22 10/31/12

Branford, CT 06405 Client Des[gned by
Phone: (203) 488-0580 ATET Mobiiity TIL
FAX: (203) 488-8587
Section Elevation Size L L, Klr F, A Actual Allow. Ratio
No. P P, P
f ] ¥l ksi i K K P,
44.5789 - 39.000 43,366 220.576 1691.270 0.012
42,1579
42.1579 - 39.000 44006 -21.091 1716220 0.012
39.7368
39.7368 - 39.000 44.646 -21.610 1741.180 0.012
373158
37.3158- 39.000 45285 22,135 1766.130 0.013
34.8947
34.8947 - 39.000 45,925 -22.665 1791.090 0.013
324737
324737- 38.983 46.565 -23.201 1815.230 0.013
30.0526
30.0526 - 38.752 47.205 -23.742 1829.260 0.013
27.6316
27.6316- 38.520 47 845 24288 1843.000 0.013
252105
252105 38.289 48.435 -24 840 1856.440 0.013
22.7895
22.7895 - 38.058 49,125 -25.397 1869.590 0.014
20.3684
20.3684 - 37.827 49764 -25.959 1882.440 0.014
17.9474
17.9474 - 37.596 50.404 -26.527 1894.990 0.014
15.5263
15.5263 - 37.365 51.044 27.100 1907.250 0.014
13,1053
13.1053 - 37.134 51.684 -27.679 1919210 0.014
10.6842
10.6842 - 36.903 52.324 -28.262 1930.880 0.015
8.26316
826316 - 36.672 52.964 -28.852 1942.250 0.015
5.84211
5.84211 - 36.440 53.603 -29.446 1953.320 0.015
3.42105
342105-1 36.209 54.243 -30.046 1964100 0.015
Pole Bending Design Data
Section Elevation Size Actual Actual Allow. Rativ  Actwal  Actual Allow. Ratio
No. M, Joe Foe Sox M F by Js L
fi kipft  ksi ki "R,  kpft st Fiy,
L1 145 - 142,59 TP31.01x17.5x0.188 18.354 4.661 30000 0,120 0.000 0.000 39.000 0.000
142.59 - 36.049 8.525 35000 0219 0.000 0.000 39.000 0000
140.18
140.18 - 53689 11.852 39.000 0304 0000 0.000 39.000 0000
137717
137.97 - 701700 14808  39.000 0380  0.000 0.000 39.000 0.000
13536
13536 - 100459 19454 39000 0499  0.000 0.0600 39.000 0.000
132.95
13295 - 128.732 23421 35000 0601 0.000 0.000 3%.000  0.000
130.54
130.54 - 157.387 26953  39.000 0.691 0.000 0.000 39.000 0.000
128.13
128.13 - 186426  30.105 39000 0772 0.000 0.000 39.000  0.000

125.72
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. . Project Date
Centek Engineering Inc.
L e i 5 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT | 08:07:22 10/31/12
Branford. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
Ne. M, Jox Fie S M, Sow Fiy S
S kip-ft ksi ksi Fie kip-ft ksi ksi Fi
125.72 - 216.946  33.090 39.000 0.848 0.000 0.000 39.000  0.000
12331
123.31-1209 251.662 36314 39.000 0.931 0.000 0.000 39.000 0.000
1209-118.49 287.199  39.265 39.000 1.007 0.000 0.000 39.000 0.000
11849 - 323.133 41915 39.000 1.075 0.000 0.000 39.000 0.000
116.08
116.08 - 360.343  44.409 39.000 1.139 0.000 0.000 39.000 0.000
113.67
113.67 - 398673  46.739 39.000 1.198 0.000 0.000 39.000 0.000
111.26
111.26 - 437408 48.842 39.000 1.252 0.000 0.000 39.000 0.000
108.85
108.85 - 476,551 50.741 39.000 1301  0.000 0.000 39.000  0.000
106.44
106.44 - 516.107 52459 38882 1349 0.000 0.000 38.882 0.000
104.03
104.03 - 556.080 54.013 38495 1403 0.000 0.000 38.495  0.000
101.62
101.62 -99.21 596.475 55421 38.108 1454 0.000 0.000 38.108  0.000
99.21-94.79 260.022 22326 37398 0.597  0.000 0.000 37.398  0.000
L2 99.21-94.79 TP43.37x29.446x0.313 411.801  22.027 39.000 0.565 0.000 0.000 39.000 0.000
94.79 - 712.065 36.572 39.000 0.938 0.000 0.000 39.000 0.000
92.4683
92.4683 - 752.707 37.149 39.000 0.933 0.000 0.000 39.000 0.000
90.1467
90.1467 - 793.753 37.674 39.000 0.966 0.000 0.000 39.000 0.000
87.825
87.825 - 835200 38.151 39.000 0.978 0.000 0.000 39.000 0.000
85.5033
85.5033 - 877.058 38.585 39.000 0.989 0.000 0.000 39.000 0.000
83.1817
83.1817- 919317  38.980 39.000 0.999 0.000 0.000 39.000 0.000
80.86
80.86 - 961992 39337 39.000 1.009 0.000 0.000 39.000 0.000
78.5383
78.5383 - 1005.06  39.662 35.000 1.017 0.000 0.000 39.000  0.000
76.2167 7
76.2167 - 1048.55 39.957 39.000 1.025 0.000 0.000 39.000  0.000
73.895 8
73.895 - 109246 40.224 39.000 1.031 0.000 0.000 39.000 0.000
71.5733 7
71.5733 - 1136.78  40.465 39.000 1.038 0.000 0.000 39.000 0.000
69.2517 3
69.2517 - 1181.51 40.683 39.000 1.043 0.000 0.000 39.000 0.000
66.93 7
66.93 - 1226.66  40.880 39.000 1.048 0.000 0.000 39.000 0.000
64.6083 7
64.6083 - 127223 41.057 39.000 1.053 0.000 0.000 39.000 0.000
62.2867 3
62.2867 - 131822 41.216 35.000 1.057 0.000 0.000 39.000 0.000
59.965 5
59.965 - 136463 41.359 39.000 1.060 0.000 0.000 39.000 0.000
57.6433 3
57.6433 - 141146 41486 39.000 1.064 0.000 0.000 39.000 0.000
55.3217 7
55.3217-353 1458.72  41.599 39.000 1.067 0.000 0.000 39.000 0.000
S
53 -47 809.356  21.391 39.000 0.548 0.000 0.000 39.000 0.000
L3 53-47 TPS55x41.145x0.313 773.702  21.059 39.000 0.540 0.000 0.000 39.000 0.000

47-44.5789 163408  43.151 39.000 1.106  0.000 0.000 39.000 0.000
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s . Project Date
Centek Engineering Inc.
63-2 Nmf B,,,,,fa,dg;;d_ 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford, CT 06405 Client » Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio Bl 0 Actual Allow, Ratio
No. M, Joe Fs e oo Soy Fy S
ft kip-fi ksi ksi Fie kip-ft Fesi kst Fiy
3
445789 - 1685.48 43200 39000 1.108 0.000 0.000 39.000  0.000
421579 3
421579 - 1737.26  43.237 39.000 1.109 0.000 0.000 39.000 0.000
39.7368 7
39.7368 - 178943 43264 39000  1.109 0.000 0.000 39.000 0.000
37.3158 3
373158 - 184199 43281 39.000 1.110 0.000 0.000 39.000  0.000
34.8947 2
348947 - 189495 43289 39.000 1.110 0.000 0.000 39.000 0.000
32.4737 0
324737 - 194829 43.289 38.983 1.110 0.000 0.000 38983 0.000
30.0526 2
30.0526 - 2002.03 43282 38752 1.117 0.000 0.000 38.752  0.000
276316 3
276316~ 205617  43.267 38.5200  1.123 0.000 0.000 38.520 0.000
25.2105 5
252105 - 211072 43247 38289 1.129 0.000 0.000 38.289  0.000
22.7895 5
22.7895 - 216567 43221 38.058 1.136 0.000 0.000 38.058  0.000
20.3684 5
20.3684 - 2221.03 43190 37827 1.142 0.000 0.000 37.827 0.000
17.9474 3
17.9474 - 2276.80 43154 3759 1.148 0.000 0.000 37.596 0.000
15.5263 8
15.5263 - 233300 43114 37365 1.154 0.000 0.000 37365  0.000
13,1053 0
13.1053 - 238960 43.070 37.134 1.160 0.000 0.000 37.134  0.000
10.6842 4]
10.6842 - 2446.60 43.023 36.903 1.166 0.000 0.000 36.903  0.000
8.26316 0
8.26316- 2504.07 42973 36672 1172 0.000 0.000 36.672 0.000
584211 5
5.84211- 256197 42920 36440 1.178 0.000 0.000 36.440  0.000
3.42105 5
342105-1 262030 42.865 36.209 1.184 0.000 0.000 36.209  0.000
0
Pole Shear Design Data
Section Elevation Size Acrual Actual Allow. Ratio  Actual Actual Allow.  Ratio
No. v £ F. £ T fa Fu J
Jt K ksi ksi T, kipft ksi ksi T E,
Ll 145-142.59 TP31.01x17.5x0.188 6.062 0.567 26000 0.044 0.001 0.000 26.000  0.000
142.59 - 7244 0.654 26,000 0052 0.001 0.000 26,000 0000
140.18
140.18 - 7.397 0.645 26000 0051 0.001 0.000 26.000 0.000
137.77
137.77 - 7.553 0.638 26.000 005 0.001 0.000 26.000 0.000
13536
135.36- 11,657 0.953 26000 0.073 0.923 0.087 26.000 0.003
132.95
£32.95- 11.815 0.936 26.000 0072 0.923 0.082 26.00¢ 0.003
130.54
130.54 - 11.975 0.921 26.000 0071 0.922 0.077 26.000 0.003

128.13
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s ) Project Date
Centek Engineering Inc.
63-2 No,,fgm,,ford%d 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
NO. IV f: F v _/: T _/:1 F w f\“:
ft K ksi ksi F. kip-fi ksi ksi Fu
128.13 - 12.136 0.906 26.000 0.070 0.922 0.073 26.000  0.003
125.72
125.72 - 13.134 0.953 26.000 0.073 4287 0.319 26.000 0012
123.31
123.31-1209 14.675 1.036 26.000 0.080 4285 0.302 26.000 0.012
1209-11849 14.839 1.020 26.000 0.078 4284 0.286 26.000 0.011
11849 - 15.005 1.005 26.000 0.077 4282 0.271 26.000 0.010
116.08
116.08 - 15.834 1.034 26.000 0.079 4.280 0.258 26.000 0.010
113.67
113.67 - 16.002 1.019 26.000 0.078 4.192 0.240 26.000 0.009
111.26
111.26 - 16.171 1.005 26.000 0.077 4.190 0.229 26.000  0.009
108.85
108.85 - 16.342 0.992 26.000 0.076 4.188 0218 26.000 0.008
106.44
106.44 - 16.515 0.979 26.000 0.075 4.187 0.208 26.000 0.008
104.03
104.03 - 16.689 0.968 26.000 0.074 4.185 0.199 26.000  0.008
101.62
101.62-99.21 16.866 0.956 26.000 0.074 4.183 0.190 26.000  0.007
99.21-94.79 6.792 0.370 26.000 0.028 1.618 0.068 26.000  0.003
L2 99.21-94.79 TP43.37x29.446x0.313 10.468 0.348 26.000 0.027 2.564 0.067 26.000  0.003
94.79 - 17.431 0.568 26.000 0.044 4.180 0.105 26.000 0.004
02.4683
92.4683 - 17.605 0.563 26.000 0.043 4.179 0.100 26.000 0.004
90.1467
90.1467 - 17.779 0.557 26.000 0.043 4.178 0.097 26.000 0.004
87.825
87.825 - 17.953 0.552 26.000 0.042 4.177 0.093 26.000 0.004
85.5033
85.5033 - 18.129 0.547 26.000 0.042 4.176 0.090 26.000 0.003
83.1817
83.1817- 18.305 0.542 26.000 0.042 4.175 0.086 26.000 0.003
80.86
80.86 - 18.481 0.538 26.000 0.041 4.174 0.083 26.000 0.003
78.5383
78.5383 - 18.658 0.533 26.000 0.041 4.173 0.080 26.000 0.003
76.2167
76.2167 - 18.836 0.529 26.000 0.041 4172 0.078 26.000 0.003
73.895
73.895 - 19.014 0.525 26.000 0040 4172 0.075 26.000 0.003
T1.5733
71.5733 - 19.193 0.521 26.000 0.040 4.171 0.072 26.000  0.003
69.2517
69.2517- 19.373 0.517 26.000 0.040 4.170 0.070 26.000 0.003
66.93
66.93 - 19.553 0.514 26.000 0.040 4.169 0.068 26.000 0.003
64.6083
64.6083 - 19.734 0.510 26.000 0.039 4,168 0.066 26.000 0.003
62.2867
62.2867 - 19.915 0.507 26.000 0.039 4.168 0.064 26.000 0.002
59.965
59.965 - 20.098 0.504 26.000 0.039 4.167 0.062 26.000 0.002
57.6433
57.6433 - 20.280 0.501 26.000 0.039 4.166 0.060 26.000 0.002
55.3217
55.3217-53 20.464 0498 26.000 0.038 4.166 0.058 26.000 0.002
53-47 10.876 0.255 26.000 0.020 2.129 0.027 26.000 0.001
L3 53-47 TP55x41.145x0.313 10.144 0.241 26.000 0.019 2.036 0.027 26.000 0.001
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F : Project Date
Centek Engineering Inc.
63-2 Nm}f" Branford%‘ld. 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branﬁ)rd. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. v 5 £, 5 T S Fu St
S K ksi ksi F. kip-ft ksi ksi Fu
47 -44.5789 21.172 0.496 26.000 0.038 4.164 0.054 26.000 0.002
44 5789 - 21.330 0.492 26,000 0.038 4.164 0.052 26.000 0.002
42.1579
42.1579 - 21.489 0.488 26.000 0.038 4.163 0.051 26.000 0.002
39.7368
39.7368 - 21.649 0.485 26.000 0.037 4.163 0.049 26.000  0.002
37.3158
37.3158- 21.811 0.482 26.000 0.037 4162 0.048 26.000 0.002
34,8947
34.8947 - 21.973 0.478 26.000 0.037 4.162 0.046 26.000 0.002
324737
324737 - 22.137 0.475 26.000 0.037 4.162 0.045 26.000 0.002
30.0526
30.0526 - 22.302 0.472 26.000 0036 4.161 0.044 26.000 0.002
27.6316
27.6316 - 22.468 0470 26.000 0.036 4.161 0.043 26.000 0.002
25.2105
25.2105- 22.635 0.467 26.000 0.036 4.161 0.042 26.000 0.002
22.7895
22,7895 - 22.804 0.464 26.000 0.036 4.160 0.041 26.000  0.002
20.3684
20.3684 - 22973 0.462 26.000 0.036 4.160 0.040 26.000 0.002
17.9474
17.9474 - 23.144 0.459 26.000 0.035 4.160 0.039 26.000 0.001
15.5263
15.5263 - 23.316 0.457 26.000 0.035 4.160 0.038 26.000 0.001
13.1053
13.1053 - 23489 0.454 26.000 0.035 4.160 0.037 26.000 0.001
10.6842
10.6842 - 23.674 0.452 26.000 0.035 5449 0.047 26.000 0.002
8.26316
8.26316- 23.849 0450 26.000 0.035 5449 0.046 26.000 0.002
5.84211
5.84211- 24.026 0.448 26.000 0.034 5.449 0.045 26.000 0.002
342105
3.42105-1 24.204 0.446 26.000 0.034 5.449 0.044 26.000  0.002
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Soe Joy S S Stress Stress
S P, Fix Fiw F, F, Ratio Ratio
L1 145-142.59 0.008 0.120 0.000 0.044 0.000 0‘38 1.333 H1.3+VT ‘/
142.59 - 0.003 0219 0.000 0.052 0.000 0.223 1.333 HI-3+VT '/
140.18 ‘/
140.18 - 0.004 0.304 0.000 0.051 0.000 0.308 1.333 HI-3+VT /
137.77 /
]37;77 - 0.004 0.380 0.000 0.051 0.000 0.384 1.333 H1-3+VT ‘/
135.36
135.36 - 0.008 0.499 0.000 0.073 0.003 0.509 1.333 HI-3+VT /
132.95
132.95 - 0.009 0.601 0.000 0.072 0.003 0.611 1.333 HI-34+VT M
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g . Project Date
Centek Engineering Inc.
63-2 No,,f B,a,,ford%d_ 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Sy i Ja Stress Stress
S P, Fix Fiy F, Foi Ratio Ratio
130.54 v
130.54 - 0.009 0.691 0.000 0.071 0.003 0.701 1.333 ST v
12813 v )
128.13 - 0.009 0.772 0.000 0.070 0.003 0.782 1.333 s W
125.72 v
12572 - 0.009 0.848 0.000 0.073 0.012 0.860 1.333 gt B
123.31 v
123.31-1209 0011 0.931 0.000 0.080 0.012 0.945 1.333 i W
1209-11849 0011 1.007 0.000 0.078 0.011 1.020 1.333 eildid v
118.49 - 0.011 1.075 0.000 0.077 0.010 1.088 1333 H13+vT V'
116.08 v
116.08 - 0.012 1.139 0.000 0.079 0.010 1.153 1.333 s W
113.67 l/ 3
113.67 - 0.012 1.198 0.000 0.078 0.009 1213 1.333 —
11126 v
111.26 - 0.012 1252 0.000 0.077 0.009 1.267 1333 AT v
108.85 v
108.85 - 0.012 1.301 0.000 0.076 0.008 1.316 1.333 el d
106.44 v
106.44 - 0.013 1.349 0.000 0.075 0008 1364 X 1333 H13+vT X
104.03
104.03 - 0.013 1.403 0.000 0.074 0008 1418 X 1333 HI3+VT &
101.62
101.62-99.21 0.013 1.454 0.000 0.074 0007 1469 X 1.333 HI-3+vT &
99.21-94.79 0.005 0.597 0.000 0.028 0.003 0.603 1.333 s W
L2 99.21-94.79 0.005 0.565 0.000 0.027 0.003 0.570 1.333 HiavT V
94.79 - 0.008 0.938 0.000 0.044 0.004 0.947 1.333 ——
92.4683 v
92.4683 - 0.009 0.953 0.000 0.043 0.004 0.962 1.333 ——
90.1467 v
90.1467 - 0.009 0.966 0.000 0.043 0.004 0.975 1.333 g
87.825 v
87.825 - 0.009 0.978 0.000 0.042 0.004 0.988 1.333 s U
85.5033 v
85.5033 - 0.009 0.989 0.000 0.042 0.003 0.999 1333 s
83.1817 v
83.1817- 0.009 0.999 0.000 0.042 0.003 1.009 1.333 BB v
80.86 v
80.86 - 0.009 1.009 0.000 0.041 0.003 1.019 1.333 —
78.5383 v
78.5383 - 0.010 1.017 0.000 0.041 0.003 1.027 1.333 ——
762167 v
76.2167 - 0.010 1.025 0.000 0.041 0.003 1.035 1333 ey W
73.895 v
73.895 - 0.010 1.031 0.000 0.040 0.003 1.042 1.333 H15EVT v
71.5733 v
71.5733 - 0.010 1.038 0.000 0.040 0.003 1.048 1.333 i o
69.2517 v




RISAT
ower 12063.CO32 - CT1186 26 of 27
; 5 Project Date
Centek Engineering Inc.
63-2 Nm}? Bra”jb,—d%{d 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 ATE&T Mability TJL
FAX: (203) 488-8587
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Six S L Ju Stress Stress
Ji P, Fie Fiw F, For Ratio Ratio
692517 - 0.010 1.043 0.000 0.040 0.003 1.054 1.333 HI-34+VT v
66.93 v
66.93 - 0.010 1.048 0.000 0.040 0.003 1.059 1.333 u13+vT V¥
64.6083 v
64.6083 - 0.010 1.053 0.000 0.039 0.003 1.064 1.333 Iy
62.2867 v
62.2867 - 0.011 1.057 0.000 0.039 0.002 1.068 1.333 HI3+VT v
59.965 v
59.965 - 0.011 1.060 0.000 0.039 0.002 1.072 1.333 G v
57.6433 v
57.6433 - 0.011 1.064 0.000 0.039 0.002 1.075 1333 . v
55.3217 v
55.3217-53 0.011 1.067 0.000 0.038 0.002 1 :);s 1.333 — 74
53.47 0.006 0.548 0.000 0.020 0.001 055 1.333 HI-3+VT v
L3 53-47 0.006 0.540 0.000 0.019 0.001 056 1.333 H134VT v
47 -44.5789 0.012 1.106 0.000 0.038 0.002 1 &9 1.333 BT v
44.5789 - 0.012 1.108 0.000 0.038 0.002 1.120 1.333 H1.34VT v
42.1579 v
42.1579 - 0.012 1.109 0.000 0.038 0.002 1.121 1.333 S v
39.7368 v
39.7368 - 0.012 1.109 0.000 0.037 0.002 1.122 1.333 R
373158 v
37.3158- 0.013 1.110 0.000 0.037 0.002 1.123 1.333 Sl
34.8947 v
34.8947 - 0.013 1.110 0.000 0.037 0.002 1.123 1.333 H1-3+VT v
32.4737 v
32.4737 - 0.013 1.110 0.000 0.037 0.002 1.124 1.333 HI34VT v
300526 v
30.0526 - 0.013 1.117 0.000 0.036 0.002 1.130 1.333 HI-34VT v
27.6316 4
27.6316- 0.013 1.123 0.000 0.036 0.002 1.137 1.333 ST v
252105 ‘/
252105 - 0.013 1.129 0.000 0.036 0.002 1.143 1.333 H1-34VT v
22.7895 v
22.7895 - 0.014 1.136 0.000 0.036 0.002 1.150 1.333 HIA+VT v
20.3684 ‘/
20.3684 - 0.014 1.142 0.000 0.036 0.002 1.156 1.333 il v
17.9474 v
17.9474 - 0.014 1.148 0.000 0.035 0.001 1.162 1.333 H1-34VT v
15.5263 v
155263 - 0.014 1.154 0.000 0.035 0.001 1.168 1333 Hi3+vr
13.1053 v
13.1053 - 0.014 1.160 0.000 0.035 0.001 1.175 1.333 P — v
10.6842 v
10.6842 - 0.015 1.166 0.000 0.035 0.002 1.181 1.333 5 ST v
8.26316 v
8.26316 - 0.015 1.172 0.000 0.035 0.002 1.187 1.333 g v
5.84211 v
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Centek Engineering Inc.
63-2 No,,fgm,,fwd%d_ 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 08:07:22 10/31/12
Branford. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow., Criteria
No. P Sox Sow 1o S Stress Stress
S P, T Fh F, F. Ratio Ratio
5;8421 l_- 0.015 1.178 0.000 0.034 0.002 1.193 1.333 HI-3+VT /
3.42105 V
3.42105-1 0.015 1.184 0.000 0.034 0.002 139 1.333 HI3+VT V’
S Section Capacity Table
Section Elevation Component Size Critical P SF*Patiow % Pass
No. N Type Element K K Capacity Fail
T 145 -94.79 Pole TP31.01x17.5%0.188 1 8826 895839 1102  pay X
L2 94.79 - 47 Pole TP43.37x29.446x0.313 2 -17.521 2137.732 80.9 Pass
L3 47 -1 Pole TP55x41.145x0.313 3 -30.046 2618.145 90.0 Pass
Summary

Pole(L1) 1102 i X
RATING= 1102 a1 X

Program Version 5.4.1.8 - 4/8/2010 File:J:/Jobs/1206300.W1/CO.32 - CT1186/STRUCTURAL/Rev (1)/Calcs/ERI Files/145' EEl Monopole_ Barkhamsted CT.eri
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Centered on Solution 8 SNk C0mm .
::!u.' :ﬁ;rr: ;:‘-j'.m:om ::l;:! ¥ P10 208] A58 DHB0 Location: Barkhamsted, CT
Beanford, CT 06105 F (203 4B BSE7
Designed by: T.J.L. Checked by: C.F.C.
Rev. 0: 11/29/12 Job No. 12063.C032

MONOPOLE REINFORCEMENT DESIGN

Note: Existing monopole is a 18 sided polygon. Proposed reinforcements shall comprise of flat bar stock attached to the exterior of the pole.

Design Forces:

Moment = Mget = 597-ft-kips (User Input)
Axid = P = 9-kips (User Input)
Shear = V = 17.0-kips {User Input)

Existing Monopole data:

Youngs Modulus of Elasticity for Steel = E := 29000ksi (User Input)
Pole Yield Strength = Fy == 65-ksi (User Input)
Pole Section Diameter = Dy pole = 29.823in (User Input)
Pole Section Wall Thickness = t .= 0.1875in (User Input)
Pole Cross-Sectional Area = Apde = 17’.63in2 (User Input)
Pole Section Moment of Inertia = Ipole = 19561 (User Input)

Stiffener Reinforcement Data:

Stiffener Yield Strength = Fygtifri= 50-ksi (User Input)
Stiffener Width = b:= 4in (User Input)
Stiffener Depth = d:= 0.75in (User Input)
Unbraced Length of Stiffener = l:=12in (User Input) (Equal to Bolt Spacing.
Assumed pin-pin Between
Effective Length K Factor = K= 1.0 (User Input) Eint3)
Ni i = s
umber of Stiffeners Ngtiff = 3 (User Input)
Distance to Stiffener Centroid = = i
dq:= 156.25in (User Input)
dy:= 7.875in {Userined
AJAX Bolt Data:
Bolt Grade = AS1252PC 88 (User Input) NOTE: AJAX bdts conform to
AS 1252 Property Class 8.8
Number of Bolts per Stiffener = ny:=15 (User Input) similar to A325 Fu =120ksi
Bolt Diameter = dp = 0.75in (User Input)
Allowable Shear Stress = Fpoit = 27-ksi (User Input)
Number of Shear Planes = Nplane = 1 {User Input)

Moenopole Stiffener Analysis.xmecd.xmed Page 3.2-1
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Centered on Solutions

e Lentekeng Lom
32 Karth Branford Rooad PI204) AEE-DSED
Beanford, T 06405 Fi{203] 4888587

Subject:

Location:

Rev. 0: 11/29/12

Monopole Reinforcement

Barkhamsted, CT

Designed by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Calculated Properties:

Distance from Centroid to Extreme Fiber (Pole)

Pole Allowable Axial Stress =

Pole Allowable Bending Stress =

Stiffener Area =

Distance from Centroid to Extreme Fiber =

Stiffener Allowable Bending Stress =

Stiffener Moment of Inertia =

Stiffener Moment Area =

Total Stiffener Moment of Inertia =

Total Moment of Inertia =

Stiffener Radius of Gyration =

Stiffener Slendemess Ratio =

Stiffener Com pression Index =

Stiffener Allowable Compressive Force =

Monopole Stiffener Analysis.xmcd.xmcd

c=D 0.5=14.912\in

o.pole’

Fa:= 0.6-1.33Fy = 51.87ksi

Fb = 0.6-1.33Fy = 51.87-ksi
.2

Astiffl= bd= 3in

Ciotal = C+ d = 15.862:in

Fbggifs:= 0.60-1.33Fygie = 39.9:Ksi

I —bds 0.141.i o
EE = = 0. -in
stiff 12

Qsﬁﬂ: = Astiffd1 = 45.75~i|’13

Note: 1.333 increase allowed per
TIA/EIA

Note: 1.33 increase allowed per
TIAJEIA

2 2 4
Lstifhtotal = Dstifr Nstiff + Asﬂf{(dﬂ A+ (dz) 2] = 1070.2:in

.4
ltotal = Istifftotal * |pole = 3026.24n

(r
f stiff .
r= | — =0217-in
| Astiff

K
SRatio = (AJ = 55.426
r

s 5 | FYstift
2C, Kl
Fastiﬁ:= 3 if T = CC
(K-!] (K-I)
3_ s Pl
5 r r
2y el B
3 B8C, B_Ccs
2
i |
RE

(o]

(K_Ijz r
23 —
r

Page 3.2-2

= 23.483-ksi
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Centered on Solutions  www centekeng com
3-2 Rarth Branford Rawad (208 SR8 D580
Beanford, €T 06405 FL(2031 488 8587

Subject:

Location:

Rev. 0: 11/29/12

Monopole Reinforcement

Barkhamsted, CT

Designed by: T.J.L. Checked by: C.F.C.

Job No. 12063.C0O32

Check Existing Monopole:

Moment Capacity of Existing Section =

Design Moment of Stiffeners:

Moment Capacity (Moment of Inertia) =

Allowable compressive strength of stiffener =

Moment Capacity (Compression) =

Stiffener Design Moment =

Check Reinforced Monopole:
Moment Capacity Reinforced Section =

Compression Force on Pole Section =

Allowable Compression =

Fb-lge _
= 567-kip-ft

anole = (

PoleShaft := if(ande > Mg, "Okay” ,"Reinforcement_Reqd“)

M
= 1.053
Mboe
Fbgtifr stifftotal _
Mnggigpq = —————— = 227.208 ftkips

Ctotal

Pagyifr= 1.333Fager Agire = 93.908-kips
Mngiife = Pagify(dq + dp) = 180.969 ftkips

Mngyify =

Mngyisp Otherwise

Mnyein = (Mnpie + Mnggg) = 748 kip #t
dee; P = 9.kips
Papge = FaApge = 914.468-kips

P M

ole act
Reinforced_PoleShaft == i P +
Papoge  Mrging
B pole Mact
=0.81
Papge  Mnggint

Calculate Equivalent Pole Thickness for RISA Input:

Equivalent Moment of Inertia =

Eguivalent Pole Inside Diameter =

Equivalent Pde Thickness =

Monopole Stiffener Analysis.xmcd.xmcd

Mrreinf ¢ 4
qu = T = 2580.3-in

4
Edidpale= || Do.pole - =

(Do.pole - qudpole)
Edpolethk = P

= 0.254-in

Page 3.2-3

PoleShaft = "Reinforcement_Reqd"

Mnstifﬂ if MnStiff1 < Mnstlﬁ:z = 180.969.ft-kips

— < 1.00,"OK" ,"Overstressed"J

Reinforced_PoleShaft = "OK"

Use 0.25in for RISA input




C — N T —— K A a— Subiject: Monopole Reinforcement

Centered on Solutions
32 Narth Brantord Raad
Beanford. CT 0605

Location: Barkhamsted, CT

Designed by: T.J.L. Checked by: C.F.C.

Rev. 0: 11/29/12 Job No. 12063.C032
Design AJAX Bolts:
1
Bolt Area = ab = ‘;’Rdb2= 0442"'\2
Bolt Spacing = Spi=I=1ft
Mn i Qs
Total Force at Stiffener Ends = O Ll
hotal
F
Number of Bolts Required at Ends = NB,.,= —— = B.553 NB =9
e 97 Fypgray1.33 2
Equivalent Shear Force = Mhging
Veqi= V- = 21.299-kips
Mact
V_ Qi
Shear Flow = S B L
ltotal
Shear per Bolt = Vit = 48 = 3-864-kips
v Nate: 1.333 increase allowed per AISC
e = 22 _ B 748 ksi 9th edition for transient loading
Bolt Shear Stress = boit - :
Moot
Boltcheck := i < 1.33,"0OK" ,"Increase number of bolts" Boltcheck = "OK"
Fvpoit
Mot
=032
F¥bait

Monopole Stiffener Analysis.xmed.xmed Page 3.2-4
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE ELEVATION
LPA-BOOG3/ECF (Verizon - Reserved) | 145 ABT-DFDM-ADBH Bias Tee (ATT - 135
LPA-171063-12CF (Verizon - 145 Proposed)

Reserved) (2) 7770.00 (ATT - Existing) 135
BXA-TO053/6CF (Verizon - Reserved) | 145 (2) 7770.00 (ATT. - Existing) 135
BXA-70063/6CF (Verizon - Reserved) |145 (2) 7770.00 (ATT - Existing) 135
LPA-171063-12CF (Verizon - 145 (4) LGP21401 TMA (ATT - Existing) | 135
Reserved) {4) LGP21401 TMA (ATT - Exisling) 135
LPA-BOOG3/ECF (Verizon - Reserved) | 145 (4) LGP21401 TMA (ATT - Existing)  |135
LPA-BOOGI/ECF (Verizon - Reserved) | 145 EEI Low Profile Platform (ATT - 133
LPA-171063-12CF (Verizon - 145 Existing)
Resenved) APX16DWV-16DWVS-E-A20 125
BXA-70063/6CF (Verizon - Reserved) | 145 (T-Mobile - Existing)
BXA-70063/6CF (Verizon - Reserved) [145 APX16DWV-16DWVS-E-A20 125
LPA-171063-12CF (Verizon - 145 {T-Mobile - Existing)
Reserved) APX16DWV-16DWVS-E-A20 125
LPA-BODG3I/GCF (Verizon - Reserved) | 145 (T-Mobile - Existing)
LPA-BO0GI/BCF (Verizon - Reserved) | 145 g;swl?mmmm TMA (T-Mobile - [125
LPA-171063-12CF (Verizon - 145 )
Reserved) ATMAA1412D-1A20 TMA (T-Mobile - | 125
BXA-TODG3/6CF (Verizon - Reserved) |145
BXATO0BA/GCF (verizon - Reserved) | 145 ATMAA1412D-1A20 TMA (T-Mobile - [125
Rl.-;,:;msmzcr: fereon= 14y %}3?\1512UB TMA (T-Mobile - 125
LPAS0083BCF (erizon - Reseived) .1 145 ETW100VS12UB TMA (T-Mobile - | 125
RRH (Verizon - Reserved) 145 Existing)
RRH (Verizon - Reserved) 145 ETW190VS12UB TMA (T-Mabile - 125
RRH (Verizon - Reserved) 145 Existing)
EEI Low Profile Platform (Verizon - 143 Vaimont T-Am (1) (T-Mabile - Existing) | 123
Existing) Vaimont T-Arm (1) (T-Mobile - Existing) | 123
AM-X-CD-14-65-00T-RET (ATT - 135 Vaimont T-Arm (1) (T-Mobile - Existing) |123
Fropaset) Valmont Uni-Tri Bracket (MetroPCS - | 115
AM-X-CD-16-65-00T-RET(7Z) (ATI - | 135 Exdsting)
Froposed) APXV1B206517-C (MetroPCS - 15
AM-X-CD-16-65-00T-RET(72") (ATT - | 135 Existing)
il ol APXV18-206517-C (MetroPCS - 115
(2) RRUS-11 (AT] - Proposed) 135 Existing)
(2) RRUS-11 (ATT - Proposed) 135 APXV18-206517-C (MelroPCS - 15
(2) RRUS-11 (AT - Proposed) 135 Existing)
DC6-48-60-18-8F Surge Amrestor (ATT - | 135
Praposed)
MATERIAL STRENGTH
[ GRADE | Fy [ Fu | GRADE | Fy | Fu ]
|A572-85 [65ksi [80ksi
TOWER DESIGN NOTES
1. Tower designed for a 80 mph basic wind in accordance with the TIA/EIA-222-F Standard,
2. Tower is also designed for a 69 mph basic wind with 0.50 in ice.
3. Deflections are based upon a 50 mph wind.
4. Weld together tower sections have flange connections.
5. Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222
and AISC Specifications.
6. Tower members are "hot dipped" galvanized in accordance with ASTM A123 and ASTM A153
Standards.

7. Welds are fabricated with ER-70S-6 electrodes.
8. Pole Section 2 - Equivalent Thickness of 0.25" Used to Account for Stiffened Section
9. TOWER RATING: 93.5%

MOMENT

2262 kip-ft

MOMENT
2621 kip-ft

AXIAL
39K
SHEAR
20K
TORQUE 6 kip-it
69 mph WIND - 0.500 in ICE
AXIAL
30K
SHEA
24 K
TORQUE 7 kip-ft

REACTIONS - 80 mph WIND

Centek Engineering Inc.
63-2 North Branford Rd.
Branford, CT 06405

Phone: (203) 488-0580
FAX: (203) 488-8587

> 12063.C032 - CT1186

Project: 145-ft EEl Mono

e - 5 Old Farm Rd., Barkhamsted, C1

Clemt: ATRT Mobility |D™*"Bv-TJL  |Aopd:
Codel TIA/EIA-222-F |0 1173012  |Sc@: NTS
Path: Dwg No. E-1
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Centek Engineering Inc. Project —
63-2 North Branford Rd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12

Branford, CT 06405 Client Designed by
Phone: (203) 458-0580 TJL

AT&T Mobility
FAX: (203) 488-8587

Tower Input Data

There is a pole section.
This tower is designed using the TIA/EIA-222-F standard.
The following design criteria apply:
Basic wind speed of 80 mph.
Nominal ice thickness of 0.500 in.
Ice density of 56 pcf.
A wind speed of 69 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 50 mph.
Weld together tower sections have flange connections..
Connections use galvanized A325 bolts, nuts and locking devices. Installation per TIA/EIA-222 and ATISC
Specifications..
Tower members are "hot dipped” galvanized in accordance with ASTM A123 and ASTM A 153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
Pole Section 2 - Equivalent Thickness of 0.25" Used to Account for Stiffened Section.
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
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

Y Use Code Stress Ratios
Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile
Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)
Add IBC 6D+W Combination

Distribute Leg Loads As Uniform
Assume Legs Pinned

¥ Assume Rigid Index Plate
Use Clear Spans For Wind Area
Use Clear Spans For KL/r
Retension Guys To Initial Tension

v Bypass Mast Stability Checks
Use Azimuth Dish Coefficients

v Project Wind Area of Appurt.
Autocalc Torque Arm Areas
SR Members Have Cut Ends

v Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing

Treat Feedline Bundles As Cylinder

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

3R Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feedline Torque

Include Angle Block Shear Check
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Tapered Pole Section Geometry

Section Elevartion Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
S S S Sides in in in in
LI 145.000-109.79 35.210 0.000 18 17.500 26.970 0.188 0.750 A572-65
0 (65 ksi}
L2 109.790-94.790 15.000 4420 18 26.970 31010 0.250 1.000 A572-65
(65 ksi}
L3 94.790-47.000 52.210 6.000 18 29.320 43370 0313 1.250 A572-65
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Centek Engineering Inc.
63-2 NarLfBranfordg!'id. 145-ft EEl Monopole - 5 Old Famm Rd., Barkhamsted, CT 09:47:51 11/30/12
Branford, CT 06405 Client Designed by
Phone: {203) 488-0380 ATE&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length af Diameter  Diameter  Thickness Radius
S yii fr Sides in in in in
{65 ksi)
L4 47.000-1.000 52.000 18 41,130 55.000 0.313 1.250 AS72-65
{65 ksi)

Tapered Pole Properties

Section  Tip Dia. Area 1 r C " J l!/Q w wrt
in i’ in’ in in ir® in' in’ in
L1 17.770 10.303 390.144 6.146 8.890 43 886 780.801 5.153 2750 14.667
27.386 15.939 1444 438 9.508 13.701 105428 2890.777 7.971 4417 23.556
L2 27.386 21202 1912 466 9.486 13.701 139.588 3827449 10.603 4307 17.227
31.488 24 408 2917.718 10.920 £5.753 185.216 5839276 12.206 5.018 20.071
L3 30.980 28.77t 3058475  10.298 14.894 205345 6120974 14.388 4610 14,753
44.039 42708 10003.243 15.285 22.032 454,033 20019.649  21.358 7.083 22,666
1.4 43.390 40.486 8522.041 14.490 20.894 407.866 17055296  20.247 6.689 21405
55.848 54243 20495504 19414 27.940 733.554  41017.977  27.127 9.130 29216
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stisch Bolt
(per face) A Spacing Spacing
Diagonals  Horizontals
S N in in in
L1 1 1 1
145.000-109.7
90
L2 1 1 1
109.790-94.79
0
L3 1 1 1
94.790-47.000
14 1 1 1
47.000-1.000

Feed Line/Linear Appurtenances - Entered As Area

Description Face Allow Component Placement Total Cady Weight
or  Shield Type Number

Leg S o L1d

15/8 B No Inside Pole 145.000 - 4.000 12 No Ice 0.000 0.001
(Verizen - Existing) 172" Ice 0.000 0.001
1578 B No Inside Pole 135.000 - 4.000 12 No Ice 0.000 0.001

(AT&T - Existing) 1/2% ice 0.000 0.001
15/8 B No Inside Pole 125.000 - 4.000 12 No lce 0.600 0.001
(T-Mobile - Existing) 12" 1ce 0.000 0.001
15/8 B No Inside Pole 135.000 - 4.000 6 Nolce 0.000 0.001
(MetroPCS - Existing) 1/2" [ce 0.000 0.001
158 B No CaAa (Out Of 145.000 - 4.000 1 Nolce 0.198 0.001
(Verizon - Existing) Face) 172" Ice 0.298 0.003
15/8 B No CaAa (Qut Of 145.000 - 4.000 5 Nolce 0.000 0.001
{Verizon - Existing) Face) 172" ice 0.000 0.003
#8 AWG Copper Wire  C No Inside Pole 135.000 - 4.000 2 No [ce 0.000 0.000

(AT&T - Proposed) 12" Ice 0.000 0.000
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Projoct
145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT

Date

09:47:51 11/30/12

Client

Designaed by
Phone: (203} 438-0580 ATE&T Mobiity TJL
FAX: (203) 488-8587
Description Face Allow Component Placement Total Cds Weight
or  Shield Type Number
Leg Rl Jidii kif
RG6-Fiber C No Inside Pole 135.000 -4.000 1 Nolce 0.000 0.001
(AT&T - Proposed) 12" Ice 0.000 0.001
HYBRIFLEX 1-1/4" C No CaAa (Ow Of 145.000 - 1.000 1 Nolce 0.154 0.001
{Verizon - Reserved) Face) 112" [ce 0.254 0.003
| Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ap Ap Cad.s Cady Weight
Section Elevation In Face Out Face
g Nis £ bis Nis K
L1 145.000-10%.790 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 6.972 1.321
C 0.000 0.000 0.000 3422 0.074
L2 109.790-94.790 A 0.000 0.000 0.000 0.000 0,000
B 0.000 0.000 0.000 2.970 0.749
C 0.000 0.000 0.000 2310 0.036
L3 94.790-47.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 9.462 2.386
C 0.000 0.000 0.000 7.359 0.115
L4 47.000-1.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 8.514 2.147
C 0.000 0.000 0.000 7.084 0.107
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Torwer Face fee Ap Ar Cad s Cud Weight
Section Elevation or Thickness In Face Qut Face
St Leg in N Y ys Vs K
L1 145.000-109.790 A 0.500 0.000 0.000 0.000 £.000 0.000
B 0.000 0.000 0.000 10.493 1.640
C 0.000 0.000 0.000 8943 0.117
L2 109.790-94 790 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 4470 0.885
C 0.000 0.000 0.000 3810 0.055
L3 94.790-47.000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 14.241 2.819
C 0.000 0.000 0.000 12.139 0.174
14 47.000-1,000 A 0.500 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 12,814 2.536
C 0.000 0.000 0.000 11.684 0.164
Discrete Tower Loads
Deseription Face Qffset Qffsets: Azimuth Placement Cady Cads Weight
or Type Horz Adjustment Front Side
Leg Lateral
Verr
f ° 7 F Fd K
i
¥
EEI Low Profile Platform C From Face 2.000 0.000 143.000 Nolece  22.500 22.500 1.500
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Description Face Offset Offsets: Azimuth Placement Cida Cadas Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ﬁ o ﬁ f[z fr’ K
7
s
(Verizon - Existing) 0.000 12"Iee 28200 28.200 2.250
0.000
(2)7770.00 A From Face 3.500 0.000 135.000 Nolce 5.882 2.928 0.035
(AT&T - Existing) 0.000 1/2"lce 6314 3273 0.068
0.000 .
(2)7770.00 B From Face 3.500 0.000 135.000 Nolce 5.882 2.928 0.035
(AT&T - Existing) 0.000 12"Ice 6314 3273 0.068
0.000
{2)7770.00 C From Face 3.500 0.000 135.000 Nolce 5.882 2928 0.035
{AT&T - Existing) 0.000 12"[ce 6314 3273 0.068
0.000
(4)LGP21401 TMA A From Face 3.500 0.000 135.000 Nolce 0.953 0.367 0.018
{AT&T - Existing} 0.000 12" Ice 1.093 0.480 0.023
0.000
(4) LGP21401 TMA B From Face 3.500 0.000 135.000 Nelce 0.953 0.367 0.018
(AT&T - Existing) 0.000 12"ce  1.093 0.480 0.023
0.000
(4)LGP21401 TMA C From Face 3.500 0.000 135.000 Nolce 0.953 0.367 0.018
(AT&T - Existing) 0.000 1/2" Ice 1.093 0.480 0.023
0.000
EEI Low Profile Platform C From Face 2.000 0.000 133.000 Nolce  22.500 22.500 1.500
(AT&T - Existing) 0.000 1/2"lce 28200 28200 2250
0.000
APXI6DWV-16DWVS-E-A A From Face 3.500 0.000 125.000 Nolce 7.065 2.150 0.041
20 -4.000 12"lce  7.516 2.4%0 0.074
{T-Mobile - Existing) 0.000
APX16DWV-16DWVS-E-A B From Face 3.500 0.000 125.000 Nolce 7.065 2.150 0.041
20 -4.000 172"lce  7.516 2.490 0.074
(T-Mobile - Existing) 0.000
APX16DWV-16DWVS-E-A C From Face 3.500 0.000 125.000 No Ice 7.065 2.150 0.041
20 -4.000 1/2"lce 7516 2.490 0.074
(T-Mobile - Existing) 0.000
ATMAAI412D-1A20 TMA A From Face 3.500 0.000 125.000 No fce 1.167 0.467 0.013
{T-Mobile - Existing) -4.000 R"lce 1314 0.575 0.02§
0.000
ATMAAT412D-1A20 TMA B From Face 3.500 0.000 125.000 Nolce 1.167 0.467 0.013
(T-Mobile - Existing) -4.000 172" Ice 1.314 0.575 0.021
0.000
ATMAAI412D-1A20 TMA C From Face 3.500 0.000 125.000 No Ice 1.167 0.467 0.013
{T-Mobile - Existing) -4.000 1/2" fce 1.314 0.575 0.021
0.000
ETWI90VS12UB TMA A From Face 3.500 0.000 125.000 No Ice 0.664 0.367 0.015
{T-Mabile - Existing) -4.000 2"lce  0.778 0.461 0.020
0.000
ETWI90VS812UB TMA B From Face 3.500 6.000 125.000 Nolce 0.664 0.367 0.015
(T-Mobile - Existing) -4.000 12"ice  0.778 0.461 0.020
0.000
ETWIS0VSI2UB TMA C From Face 3,500 0.600 125.060 No Ice 0.664 0.367 0.015
(T-Mobile - Existing) -4.000 12"Ice 0778 0.461 0.020
0.000
Valmont T-Arm (1) A From Face 2.000 0.000 123.000 Nolce 10.540 10.540 0.336
(T-Mabile - Existing) 0.000 1/2"1ce 14.450 14.450 0412
0.000
Valmont T-Arm (1} B From Face 2.000 0.000 123.000 Nolce 10.540 10.540 0.336
{T-Mobile - Existing) 0.000 12"%lce 14450 14.450 0.412
0.000
Valmont T-Arm (1) C From Face 2.000 0.000 123.000 Nolce 10.540 10.540 (336
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Centek Engineering Inc.
532 Nores Bremiore vl 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:51 11/30/12
Branford, CT 06405 Client Designed by
Phone: (203) 458-0380 ATE&T Mobility TIL
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Piacement CaAs Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
A ° S b yis K
S
T
(T-Mobile - Existing) 0.000 112" Ice 14.450 14.450 0412
0.060
APXV18-206517-C A From Face 0.500 0.000 115.000 Nolce 5513 3.929 0.022
{MetroPCS - Existing) 0.000 172"Ice 5983 4.385 0.053
0.000
APXV18-206517-C B From Face 0.500 0.000 115.000 Nolce 5.513 3.929 0.022
{MetroPCS - Existing) 0.000 1/2"Ice 5983 4.385 0.053
0.000
APXV18-206517-C C From Face 0.500 0.000 115.000 Nolce 5513 3.929 0.022
{MetroPCS - Existing) 0.000 12"lce 5983 4385 0.053
0.000
Valmont Uni-Tri Bracket A From Face 0.500 0.000 115.000 No lce 1.750 1.750 0.290
(MetroPCS - Existing) 0.000 1/2"lce  1.940 1.940 0.306
0.000
AM-X-CD-14-65-00T-RET B From Face 3.000 0.000 135.000 Nolce 5.507 2.828 0.037
(AT&T - Proposed) 2.000 1/2"1ce 5899 3.137 0.069
0.000
AM-X-CD-16-65-00T-RET(7 B From Face 3.000 0.000 135.000 No Ice 8.260 4.642 0.050
2" 2.000 12"ice  8.807 5088 0.096
(AT&T - Proposed) 0.000
AM-X-CD-16-65-00T-RET{(7 C From Face 3.000 0.000 135.000 No lce 8.260 4.642 0.050
2"} 2.000 12"Ice  8.807 5.088 0.096
(AT&T - Proposed) 0.000
(2} RRUS-11 A From Face £.000 0.000 135.000 Nolce 2994 1.246 0.050
(AT&T - Proposed) 2.000 1/2"Ice  3.226 1.412 0.070
0.000
(2} RRUS-11 B From Face 1.000 0.000 135.000 NoIce 2.994 1.246 0.050
(AT&T - Proposed) 2.000 1/2"Tece 3.226 1412 0.070
0.000
(2} RRUS-11 c From Face 1.000 0.000 135.000 Nolce 2994 1.246 0.050
{AT&T - Proposed) 2.000 112" Ice 3.226 1.412 0.070
0.000
DC6-48-60-18-8F Surge C From Face 0.500 0.000 135.000 NoTce 2228 2228 0.020
Arrestor 0.000 1/2" Ice 2.447 2.447 .039
(AT&T - Proposed) 0.000
ABT-DFDM-ADBH Bias A From Face 1.000 0.000 135.000 Nolce 0.052 0.025 0.002
Tee 2.000 172" Ice 0.088 0.050 0.003
(AT&T - Proposed) 0.000
LPA-80063/6CF A From Face 3.000 0.000 145.000 Nolce 10308 9.005 0.027
{Verizon - Reserved) 6.000 1/2"[ce 10.868 9.554 0.10t
0.000
EPA-171063-12CF A From Face 3.000 0.000 145.000 Nolce 5.994 6.054 0.012
(Verizon - Reserved) 4.000 12"[ce 6462 6.523 0.055
0.000
BXA-70063/6CF A From Face 3.000 0.000 145.000 No lce 7731 4.158 0.017
(Verizon - Reserved) 1.000 1/2"lce  8.268 4.595 0.059
0.000
BXA-70063/6CF A From Face 3.000 0.000 145.000 Nolce 7.731 4.158 0.017
(Verizon - Reserved) -1.000 172" Ice 8.268 4.595 0.059
0.000
LPA-171063-12CF A From Face 3.000 0.000 145.000 No Ice 5.994 6.054 0.012
(Verizon - Reserved) -4.000 1/2%lce 6462 6.523 0.055
0.000
LPA-80063/6CF A From Face 3.000 0.000 145,000 No Ice 10.308 9.005 0.027
(Verizon - Reserved) -6.000 12" fce  10.868 9.554 0.101
0.000

LPA-80063/6CF B From Face 3.000 0.000 145.000 No Ice 10.308 9.005 0.027
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Centek Engineering Inc.
63-2 No,,,f Bmﬁrdf}’% 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12
Branford. CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Description Face Offset Offsets: Azimuth Placement CaAa CaAy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° b3 s Jid K
fi
¥
{Verizon - Reserved) 6.000 1/2"Ice  10.868 9.554 0.101
0.000
LPA-171063-12CF B From Face 3.000 0.000 145.000 NoTlce 5.994 6.054 0.012
{Verizon - Reserved) 4.000 172" Ice 6,462 6.523 0.055
0.000
BXA-70063/6CF B From Face 3.000 0.000 145.000 No lce 7.731 4.158 0.017
(Verizon - Reserved) 1.000 12" Ice 8268 4.595 0.059
0.000
BXA-70063/6CF B From Face 3.000 0.000 145000 Nolce 7.731 4158 0.017
(Verizon - Reserved) -1.000 1/2" Ice R268 4.595 0.059
0.600
LPA-171063-12CF B From Face 3.600 0.000 145.000 Nolce 5.994 6.054 0.012
(Verizon - Reserved) 4,000 12"lce 6462 6.523 0.055
0.000
LPA-80063/6CF B From Face 3.000 0.000 145000 Nolce  10.308 9.005 0.027
(Verizon - Reserved) -5.000 i2"ice  10.868 9.554 0,101
0.000
LPA-80063/6CF C From Face 3.000 0.000 145.000 Nolce  10.308 9.005 0.027
(Verizon - Reserved) 6.000 1/2"1ce  10.868 9.554 0.101
0.000
LPA-171063-12CF C From Face 3.000 0.000 145.000 Nolce 5994 6.054 0.012
(Verizon - Reserved) 4.000 E2" Ice 6.462 6.523 0.055
0.000
BXA-70063/6CF C From Face 3.000 0.000 145.000 Nolce 7.731 4,158 0.017
(Verizon - Reserved) 1.000 12"Ice  8.268 4.595 0.059
0.000
BXA-70063/6CF C From Face 3.000 0.600 145.000 Nolce 1.731 4.158 0.017
(Verizon - Reserved) -1.000 1/2"Ice 8.268 4.595 0.059
0.000
LPA-171063-12CF C From Face 3.000 0.000 145.000 No Ice 5.994 6.054 0.012
{Vernizon - Reserved) -4.000 172" 1ce 6.462 6.523 0.055
0.000
LPA-BO063/6CF C From Face 3.000 0.000 145.000 Nolce 10308 9.005 0.027
(Verizon - Reserved) -6.000 1/2"Tce 10.868 9.554 0.101
0.000
RRH A From Face 3.000 0.000 145.000 No lce 2917 2.188 0.050
{Verizon - Reserved) 0.000 12"lce  3.161 2412 0.072
0.000
RRH B From Face 3.000 0.000 145,000 No lce 2917 2.188 0.050
(Verizon - Reserved) 0.000 172" Iee 3.161 2412 0.072
0.000
RRH C From Face 3.000 0.000 145.000 Nolce 2917 2.188 6.050
{Verizon - Reserved) 0.000 1/2" Ice 316! 2412 0.072
0.000

Tower Pressures - No lce

Gy =1.690
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Centek Engineering Inc. Project Date
63-2 North Branford Rd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12
Branford. CT 06405 Client Designed by
Phone: (203} 488-0380 AT&T Mobility TIL
FAX: (203) 488-8587
Section z Kz G Ac F Ar Ar Aty Leg Cads Cady
Elevation a % In Cut
c Face Face
7t f ksf fr e bia Vid i ks bl
L1 126.317| 1.467| 0.024 65241 | A 0.000 65241 65.241 100.00 0.000 0.000
145.000-109.7 B 0.000 65241 100.00 0.000 6.972
90 C 0.000 65.241 100.00 0.000 5422
L2 102.116} 1381 0023 36237 A 0.000 36.237 36.237 100.00 0.000 0.000
109.79094.79 B 0.000 36.237 100.00 0.000 2.970
1] C 0.000 36.237 100.00 0.000 2310
L3 70.087 1241 0.020] 147112 A 0.000 147.112 147.112 100.00 0.000 0.000
94.790-47.000 B 0.000 147112 100.00 0.000 9.462
C 0.000 147.112 100.00 0.000 7.359
L4 23.145 1] 0017 187317 A 0.000 187347 187.317 100.00 0.000 0.000
47.000-1.000 B 0.000 187317 100.00 0.000 8514
C 0.000 187.317 100.00 0.000 7.084
Tower Pressure - With Ice
Gy =16%
Section z € q: tz As F Ap Az Aty Leg Cada Cade
Elevation a % n Cut
c Face Face
Jt f ksf in [ e )is Vs Fid ¥id Jr
L1 126.317¢ 14671 0.018 05001 68.175] A 0.000 68.175 68.175 100.00 0.000 0.000
145.000-109.790 B 0.000 68.175 100.00 0.000 10.493
C 0.000 68.175 100.00 0.000 8.943
12 102.116} 1.38% 0.017 0.500 37487 A 0.000 37.487 37487 100.00 ¢.000 0.000
109.790-94.790 B 0.000 37.487 100.00 0.000 4 470,
C 0.000 37487 100.00 0.000 3.810
L3 70.087 1.24] 0.015 05001 150.094] A 0.000 151.094, 151.094 100.00 0.000 0.000
94.790-47.000 B 0.000 151094 100.00 0.000 14.241]
C 0.000 151.094 100.00 0.000 12.1394
L4 47.000-1.000 23.145 1] 0.012 0.500] 191.150] A 0.000 191.150 191.150 100.00 0.000 0.000
B 0.000 191.150 100.00 0.000 12.814
C 0.000 191.150 100.00 0.000 11.684
Tower Pressure - Service
Gy = 1690
Section z Kz gz As F Ar An Apg Leg Cada Cida
Elevation a % In Out
¢ Face Face
fi Jis by | le b yis bid £ yid
L1 126317 1467} 0.009 652411 A 0.000 65.241 65.241 160.00 0.000 0.000
145.000-109.7 B 0.000 65.241 16G0.00 0.000 6.972
90 C 0.000 65.241 §00.00 0.000 5422
L2 102.116| 1.381| 0.009§ 36237 A 0.000 36.237 36.237 1060.00 0.000 0.000
109.790-94.79 B 0.000 36.237 100.00 0.000 2970
0 C 0.000 36.237 100.00 0.000 2310
L3 70.087 1247 0.008) 1471121 A 0.000 147.112 147.112 100.00 0.000 0.000
94.790-47.000 B 0.000 147112 100.00 0.000 G462
C 0.000 147.112 100.00 0.000 7.359
L4 23.145 1} 0.006] 187317 A 0.000 187317 187.317 100.00 0.000 0.000
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Centek Engineering Inc.
3.2 Mot Srenfordnd, 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:54 11/30/12
Branford, CT 06403 Client Designed by
Phone: (203) 488-0580 ATE&T Mohility TIL
FAX: (203) 488-8587
Section z Kz q: :4(; F AF AR Ar,g Leg CAA; C_4A,1
Elevation a % In Out
c Face Face
fi £ ksf s e s Fis bid b £
47.000-1.000 B 0000 187317 100.00 0.000 8514
C 0.000| 187317 100,00 0.000 7.084
Tower Forces - No Ice - Wind Normal To Face
Section Add SE!f F e Cr Ry Dy Dy Ax ra w Cirl.
Elevation Weight Weight a Face
c
Jt K K ¢ Fia K kf
Ll 1394 1572 | A 1| 065 1 1 1 65241 2225| 0063| C
145.000-109.7 B 1| o065 1 1 1 65241
90 C 1| oss 1 1 | 65.241
L2 0.785 1.164 | A 1| 065 1 ] 1 36.237 1103 o0074| ¢
109.790-94.79 B 1| 065 1 1 1 36.237
0 C 1| o0s6s 1 1 1 36237
13 2.500 6.349 | A 1| o085 1 1 1 147.112 3.841 0080| C
94.790-47.000 B 1| o065 1 1 | 147.112
C 1| 065 1 1 ] 147.112
L4 2254 8381 A 1| 085 1 i 1 187317 3837 0083 C
47.000-1.000 B 1| o065 1 1 1 187.317
C 1| 065 | 1 ] 187317
Sum Weight: 6933 17.467 OoTM| 7403573 11.005
kip-ft
Tower Forces - No Ice - Wind 45 To Face
Section Add Self F e Cr Ry Dg Dy Ag F w Crrl.
Elevation Weight Weight a Face
c
St K K e s K kif
L1 1.394 i572] A 1| 065 1 1 1 65.241 2225] 0063 C
145.000-109.7 B 1] 065 1 1 1 65241
90 c 1| o0ss 1 1 1 65241
12 0.785 1.164| A 1] 065 1 1 1 36237 1.103| 0074} C
109.790-94.79 B 1| o085 1 1 1 36.237
0 c 1| o065 1 1 1 36.237
L3 2,500 6.349| A 1| o085 1 1 1 147.112 3.841 0.080| ¢
94.790-47.000 B 1| o0ss 1 1 1 147.112
C 1| 065 1 1 1 147.112
L4 2.254 3381 A 1| 065 1 1 1 187.317 3837 o0o083] C
47.000-1.000 B 1| o0ss 1 1 1 187.317
C 1] o065 1 1 1 187.317
Sum Weight: 6.933 17.467 OTM| 740.573 11.005
kip-ft

Tower Forces - No Ice - Wind 60 To Face
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Centek Engineering Inc.
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Project

145-ft EEl Monopole - 5 Old Fam Rd., Barkhamsted, CT

Date

09:47:51 11/30/12

Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8387
Section Add Self F e Cr Re Dr Dy Ap F w Cirl.
Elevation Weight Weight a Face
¢
Ji K K 2 Vd K &
Lt 1.394 ES72] A I 0.65 1 1 1 65.241 2225 0.063 C
145.000-109.7 B 1 0.65 1 1 1 65.241
90 C 1 0.65 1 1 1 65.241
L2 0.785 1164 | A 1] 065 1 1 1 36.237 1.103 00714| C
105.790-94,79 B 1| 065 1 1 1 36.237
0 C 1 0.65 1 1 1 36.237
L3 2500 6349 | A 1 0.65 1 1 1 147.112 3.841 0.080 C
94.790-47.000 B 1 0.65 1 1 1 147.112
C 1 0.65 1 1 1 147112
14 2.254 8381| A 1 0.65 1 1 1 187.317 3.837 0.083 C
47.000-1.000 B 1 0.65 1 1 1 187.317
C 1 0.65 1 1 1 187317
Sum Weight: 6.933 17.467 OT™ 740.573 11.005
kip-ft
Tower Forces - No Ice - Wind 90 To Face
Section Add Self F e Cr Rr Dy Dy Ar F w Crrl.
Elevation Weight Weight a Face
c
S K K e N K &Y
L1 1.394 1572 A 1 0.65 1 1 1 65.241 2,225 0.063 C
145.000-109.7 B 1 0.65 1 1 1 65.241
90 C 1] 065 1 1 1 65.241
L2 0.785 1164 A 1 0.65 1 1 1 36.237 1.103 0.074 C
109.790-94.79 B 1 0.65 1 1 1 36.237
0 C 1| 065 1 1 1 36.237
L3 2.500 6349 A 1 0.65 1 1 1 147.112 3.841 0.080 C
94.790-47.000 B 1 0.65 i 1 I 147.112
C 1 0.65 1 1 1 147.112
14 2254 2381 A 1 0.65 1 1 1 187.317 3.837 0.083 C
47.000-1.000 B 1| 065 1 1 I 187.317
C 1 0.65 1 1 1 187.317
Sum Weight: 6933 17.467 OTM 740573 11.005
kip-ft
Tower Forces - With Ice - Wind Normal To Face
Section Add Se[f F [ Cr Rp D D Ar F w Cerl
Elevation Weight Weight a Face
¢
¥ K K e Nis K &if
L1 1.757 20661 A 1| 065 1 1 1 68.175 1941 0055| C
145.000-109.7 B 1] 065 1 1 1 68.175
90 C 1 .65 1 1 1 68.175
L2 0.939 14371 A 1| 065 1 ] 1 37487 0.936 0062 C
109.790-94.79 B 1] 065 1 1 1 37487
0 C 1 0.65 i 1 1 37.487
L3 2993 74541 A l 0.65 1 1 1 £51.094 3.192 0.067 C
94.790-47.000 B 1] 065 1 1 i [51.094
C 1 0.65 1 1 1 151.094
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Centek Engineering Inc.
63-2 North Branford Rd.

Job
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Project

145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT

Date

09:47:51 11/30/12

Branford, CT 06405 Client Designed by
Phone: (203) 488-05810 ATET M0b|||ty TIL
FAX: {203} 488-8587
Section Add Se{f F e Cr Ry Dy Dy Ag F w Cerl
Elevation Weight Weight a Face
c
i K K e s K kif
L4 2701 9782 A 1 0.65 1 1 i 191.150 3.116 0068 C
47.000-1.000 B I 0.65 I 1 1 19150
C 1 0.65 I i 1 £91.150
Sum Weight: 8.350 20.739 OT™M 627414 9.185
kip-ft
B Tower Forces - With Ice - Wind 45 To Face
Section Add Self F e Cr Ry Dy Dy Ar F W Cerl.
Elevation Weigiht Weight a Face
¢
St K K € 7 K Kr
L1 1.757 2066| A 1 0.65 1 1 1 68.175 1.941 0.055 C
145.000-109.7 B 1 0.635 1 1 1 68.175
90 C 1 0.65 1 1 1 68.175
L2 0.939 1437 A 1 0.65 1 I 1 37.487 0.936 0.062 C
109.790-94.79 B 1 0.65 1 i 1 37487
1] C 1 0.65 1 1 1 37.487
L3 2993 7454 | A 1 0.65 1 1 \ 151.094 3.192 0.067 C
94.790-47.000 B 1 0.65 1 1 1 151.094
C 1 0.65 1 1 1 151.094
L4 2.1 9782 | A i 0.65 1 t 1 191.150 3116 0.068 C
47.000-1.000 B 1 0.65 1 1 1 191.150
C 1] 065 1 1 1 191.150
Sum Weight: 8390 20.739 OTM 627414 9.185
kip-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr Ry Dr Da Ag Ia W Cerl.
Elevation Weight Weight a Face
¢
fi K K e id K kif
L1 1.757 2066 | A 1 0.65 1 I 1 68.175 1.941 00551 C
145.000-109.7 B 1} 065 1 1 1 68.175
90 C 1 0.65 1 1 1 68.175
L2 0.939 1437 A I 0.65 1 [ 1 37487 0.936 00627 C
109.790-94.79 B 1 0.65 1 1 1 37.487
0 C 1 0.65 1 1 1 37487
L3 2993 7454 | A 1 0.65 1 I 1 151.094 3.192 0067 C
94.790-47.000 B 1 0.65 1 1 1 151.094
C 1 0.65 1 1 1 151.094
L4 2.701 9782| A 1 0.65 1 1 1 191.150 3116 0068| C
47.000-1.000 B 1 0.65 1 1 1 191.150
C 1 0.65 1 I 1 191.150
Sum Weight: 8.390 20.739 OT™ 627414 9.185
kip-ft
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Centek Engineering Inc.
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Project
145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT

Date

09:47:51 11/30/12

Client

Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
| Tower Forces - With Ice - Wind 90 To Face
Section Add Self F Cr Rp Dy Dy Ap F W Cirl.
Elevation Weight Weight a Face
c
fi K K € 7 K ki
L1 1757 2066 A 1| 065 1 1 1 68.175 1.94] 0.055|] C
145.000-109.7 B 1| 065 1 1 1 68.175
90 C 1] 065 1 1 1 68.175
L2 0.939 1437| A 1| 065 1 1 1 37.487 093 | o062 C
109.790-94.79 B 1] 065 1 1 1 37.487
0 C 1| o0s6s 1 | 1 37487
L3 2.993 7454 A 1| 065 1 ] 1 151.094 3.192| 0067 C
94.790-47.000 B 1| 065 1 1 1 151.094
C 1| 065 1 1 1 151.004
L4 2.701 9782 A 1] o065 1 ] 1 191,150 36| 0068| C
47.000-1.000 B 1] 065 1 1 1 191.150
C 1| 065 1 1 1 191.150
Sum Weight: 8.390 20.739 OTM| 627414 9.185
kip-ft
Tower Forces - Service - Wind Normal To Face
Section Add Self F Cr Ry Dr Dg As F W Crrl,
Elevation Weight Weight a Face
<
St K K e Vs K kif
L1 1.394 1572 A 1| 065 1 1 1 65.241 08691 0025] C
145.000-109.7 B 1| 065 1 1 1 65.241
90 C 1| 0865 1 1 1 65.241
L2 0.785 1164 | A 1| 065 1 1 1 36.237 0.431 0029| cC
109.790-94.79 B 1] 065 1 1 1 36.237
¢ C 1| 065 1 1 1 36237
L3 2.500 6.349] A [ 065 1 I 1 147.112 1500 0031 C
94 790-47.000 B 1| 065 1 1 1 147.112
C 1| 065 1 1 1 147.112
L4 2254 8381 A 1] 065 1 1 1 187.317 1499F 0033| C
47.000-1.000 B 1{ 065 ] 1 1 187317
C 1} 065 ] 1 1 187.317
Sum Weight: 6.933 17.467 oTM| 289286 4299
kip-fi
Tower Forces - Service - Wind 45 To Face
Section Add Se!f F Cr Ry Dr Dr Ag F W Crrl.
Elevation Weight Weight a Face
c
Jt K K e NS K kif
L1 1.394 15121 A 1] 065 1 i 1 65241 0889 o025 C
145.000-109.7 B 1| o065 1 1 1 65241
90 C 1| o065 1 1 1 65.241
L2 0.785 1.t64| A 1| o065 1 I 1 36.237 0431 0.029f C
109.790-94.79 B 1| o065 1 i 1 36.237
0 C 1] 065 1 i 1 36.237
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Section Add Self F e Cr Rr D Dp Ag F w Cerl.
Elevation Weight Weight a Face
c
N K K e Nid K kif
L3 2.500 6349 A 1| 065 1 1 I 147.112 1.560 0.031| C
94.790-47.000 B i 0.65 1 1 1 147.112
C 1 0.65 i 1 1 147,112
L4 2.254 8381 A 1 0.65 1 1 1 187.317 1.499 0.033 C
47.000-1.600 B H 0.65 i 1 1 187317
C 1 .65 1 1 1 187317
Sum Weight: 6.933 17467 OT™M 289.286 4.299
kip-ft
B Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr Ry Dy Dy Ar F w Cirl
Elevation Weight Weight o Face
c
i K K e £ K kif
Ll 1.394 1572 A 1| 065 1 1 1 65.241 0.869 0.025| C
145.000-109.7 B 1 0.65 1 1 1 65241
90 Cc 1 0.65 1 | 1 65241
L2 0.785 1164 | A 1] 065 1 1 1 36.237 0.431 0029| C
109.790-94.79 B 1 0.65 1 1 1 36.237
0 Cc 1 0.65 1 I 1 36.237
i3 2.500 6349 | A 1 0.65 1 1 1 147.112 1.500 0.031 C
94.790-47.000 B 1 0.65 1 1 1 147.112
C 1 0.65 1 1 1 147.112
L4 2254 8381 A 1 0.65 i t 1 187.317 1.499 0.033 C
47.000-1.000 B 1 065 1 1 1 187.317
c 1 0.65 1 1 1 187.317
Sum Weight: 6.933 17.467 OTM 289.286 4.299
kip-fi
I Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr Ry Dy Dr Ag F w Cerl
Elevation Weight Weight a Face
[
i K K e yis K kf
" 1.394 L5712 A 1 0.65 1 1 1 635.241 0.869 0.025 C
145.000-109.7 B 1 0.65 1 1 i 65.241
90 C 1| 065 1 1 1 65.241
L2 0.785 1.164| A 1 0.65 1 1 I 36.237 0.431 0.029 C
10%.790-94.79 B 1| 065 1 1 1 36.237
0 C 1 0.65 1 1 1 36.237
L3 2.500 6349 | A 1 0.65 1 1 1 147112 1.500 0.031 C
94.79047.000 B 1 0.65 1 1 1 147.112
C 1 0.65 1 1 1 147.112
L4 2254 8381 A 1 0.65 1 1 1 187.317 £.499 0.033 C
47.000-1.000 B 1| 065 1 1 ! 187317
C 1 0.65 1 1 1 187.317
Sum Weight: 6.933 17.467 OTM 289.286 4299
kip-ft
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B Force Totals
Load Vertical Sun of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
zZ Moments, M, Monments, M,
kip i _ kipft kip-fi

Leg Weight ———— —= ————
Bracing Weight
Total Member Self-Weight 8. :
Total Weight 8.393 0.118].-
Wind 0 deg - NoIce -2512.011 -14.949 0.822
Wind 30 deg - No lce -2181.875 -1271.866 3.941
Wind 45 deg - No lce -1784.456 -1790.940 5.149
Wind 60 deg - No lce -1264 858 -2187.956 6.005
Wind 90 deg - No Ice 5.674 -2517.754 6.460
Wind 120 deg - No Ice 1255.547 -2172.889 5.183
Wind 135 deg - No Ice 1779.934 -1769.632 3.987
Wind 150 deg - No Ice 2183.594 -1245.770 2518
Wind 180 deg - No Ice 2528.797 15.185 -0.822
Wind 210 deg - No Ice 2198.661 1272.102 -3.941
Wind 225 deg - No Ice 1801.242 1791.176 -5.149
Wind 240 deg - No Ice [281.644 2188.192 5.005
Wind 270 deg - No Ice 23.460 2517.990 -6.460
Wind 300 deg - No Ice -1238.761 2173.125 -5.183
Wind 315 deg - No Ice -1763.148 1769.868 -3.987
Wind 330 deg - No lce

Member Ice

Total Weight Ice
Wind 0 deg - Ice
Wind 30 deg - Ice
Wind 45 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - ice
Wind 120 deg - Ice
Wind 135 deg - [ce
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - Ice
Wind 225 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice
Wind 315 deg - Ice
Wind 330 deg - Ice

-2126.248
-1845.478
-1507.951
-1066.789
1.169
1072.238
1517.090
1859.426
2151.807
1871.037
1533.510
1092 349
24.390
-1046.679
-1491.531
-1833.867

Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 45 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 135 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service

8.393
976140
-847.180
£91.939
-488.970

2507

495.562
700.401
858.081
992926

Wind 210 deg - Service
Wind 225 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 315 deg - Service

863.966
708.725
305.757
14.279
-478.176
-683.615

.. 72166808

12.780]

-11.717
-1078.717
-1519.482
-1856.704
-2137.218
-1845.094
-1503.062
-1058.607

11.505
1078.505
1519270
1856.492
2137.006
1844.882
1502.850
1058.395

o.118). "

-5.768
-496.751
-699.514
-854.599
-983.426
-848.713
-691.191
-486.557

6.003
496.987
699.750
854.834
983.662
848.949
691427

13 of 30

09:47:51 11/30/12
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Load Vertical Sun of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces CQverturning Overturning
X Z Moments. M. Moments, M.
K K K Kipft kip-fi kip-fi
Wind 330 deg - Service - -4.660 -8.122 -841.295 486.793 -0.984

Load Combinations

Comb. Description

¥

Dead Only

Dead+Wind 0 deg - No Ice
Dead+Wind 30 deg - No Ice
Deadt Wind 45 deg - No lce
Dead+Wind 60 deg - No Ice
Dead+Wind 90 deg - No Ice
Dead+Wind 120 deg - No Ice
Dead+Wind 135 deg - No Ice
Dead+Wind 150 deg - No Ice

10 Dead+Wind 180 deg - No Ice

11 Dead+Wind 210 deg - No Ice

12 Dead+Wind 225 deg - No lce

13 Dead+Wind 240 deg - No Ice

14 Dead+Wind 270 deg - No Ice

15 Dead+Wind 300 deg - No Ice

16 Dead+Wind 315 deg - No Ice

17 Dead+Wind 330 deg - No [ce

18 Dead+lce+Temp

19 Dead+Wind 0 deg+lce+ Temp
20 Dead+Wind 30 degt+lce+Temp
21 Dead+Wind 45 deg+ice+Temp
22 Dead+Wind 60 deg+Ice+Temp
23 Dead+Wind 90 deg+lce+Temp
24 Dead+Wind 120 degtlcet+Temp
25 Dead+Wind 135 deg+IcetTemp
26 Dead+Wind 150 deg+lce+Temp
27 Dead+Wind 180 deg+lce+Temp
28 Dead+Wind 210 deg+lce+Temp
29 Dead+Wind 225 deg+Ice+Temp
30 Dead+Wind 240 deg+lcet+Temp
3t Dead+Wind 270 deg+lcet+Temp
32 Dead+Wind 300 deg+lce+Temp
33 Dead+Wind 315 deg+lcet Temp
34 Dead+Wind 330 deg+lcetTemp
35 Dead+Wind 0 deg - Service

36 Dead+Wind 30 deg - Service

37 Dead+Wind 45 deg - Service

38 Dead+Wind 60 deg - Service

39 Dead+Wind 90 deg - Service

40 Dead+Wind 120 deg - Service
41 Dead+Wind 1335 deg - Service
42 Dead+Wind 150 deg - Service
43 Dead+Wind 180 deg - Service
44 Dead+Wind 210 deg - Service
45 Dead+Wind 225 deg - Service
46 Dead+Wind 240 deg - Service
47 Dead+Wind 270 deg - Service
48 Dead+Wind 300 deg - Service
49 Dead+Wind 315 deg - Service

F=R-- N R R A R
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Comb. Description
No.

50 Dead+Wind 330 deg - Service

Maximum Member Forces

Section Elevation Component Condition Gov, Force Major Axis  Minor Axis
No. J Type Load Moment Moment
Comb. K kip-fi kip-fi
Lt 145-109.79 Pole Max Tension 11 0.091 5.163 -8.967
Max. Compression 18 -13.285 0117 -13.383
Max. Mx 14 -7.537 412.020 -11.243
Max. My 10 -7.522 3.107 -420.917
Max. Vy 6 15.995 -411.777 -5.340
Max. Vx 10 16.020 3.107 -420.917
Max. Torque 14 6.654
L2 109.79 - 94.79 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -14.940 0118 -£3.528
Max. Mx 14 9.030 585192 -12.616
Max. My 10 9.018 4340 -594.349
Max. Vy 14 -16.763 585.192 -12616
Max. Vx 10 16.787 4.340 -594.349
Max. Torque 14 6.562
L3 94.79 - 47 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -24.717 0.122 -13.969
Max. Mx 14 -17.810 1442 664 -18.398
Max. My 10 -17.805 9.741 -1452.909
Max. Vy 14 -20.353 1442 664 -18.398
Max. Vx 10 20.375 9.741 -1452.909
Max. Torque 14 6.551
L4 47-1 Pole Max Tension 1 0.000 0.000 0.000
Max. Compression 18 -38.591 0.123 -14.110
Max. Mx 14 -30.323 2598.244 -24.469
Max. My 10 -30.323 15.719 -2609.575
Max. Vy 14 -24.077 2598.244 -24.469
Max, Vx 10 24,096 15.719 2609.575
Max. Torque 14 6.527

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, 7
Load K K K
Comb.
Pole Max. Vert 27 38.591 0.087 -20.317
Max. H, 14 30.342 24.054 0.112
Max. H, 2 30.342 0,112 24073
Max. My 2 2591.876 0.112 24073
Max. M, 6 2597.995 -24.054 0.112
Max. Torsion t4 6.519 24.054 -0.112
Min. Vert | 30.342 0.000 £0.000
Min. Hy 6 30.342 -24.054 0.112
Min. H, 10 30.342 0.112 24073
Min. M 10 -2609.575 0,112 -24.073
Min. M, 14 -2598.244 24.054 -0.112

Min. Torsion 6 £6.517 -24.054 0.112
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Tower Mast Reaction Summary

Load Vertical Shear, Shear, Overturning Overturning Torgue
Combination Moment, M, Moment, M.
K K K kip-fi kip-ft kip-fi
Dead Only 30342 0.000 0.000 8.951 0.122 0.000
Dead+Wind 0 deg - No Ice 30.342 0.112 -24.073 -2591.876 -15.456 0.774
Dead+Wind 30 deg - No Ice 30,342 12,124 -20.904 -2251.193 -1312.412 3.929
Dead+Wind 45 deg - No Ice 30.342 17.088 -17.102 -1841.115 -1848.010 5.155
Dead+Wind 60 deg - No Ice 30.342 20.888 -12.134 -1304.972 -2257.670 6.030
Dead+Wind 90 deg - No Ice 30.342 24.054 0.112 -£6.707 -2597.995 6.517
Dead+Wind 120 deg - No Ice 30.342 20.775 11.939 1295771 -2242.147 5.259
Dead+Wind 135 deg - No Ice 30.342 16.929 16.943 1836.886 -1826.022 4.064
Dead+Wind 150 deg - No Ice 30342 11.930 20.792 2253412 -1285.440 2.592
Dead+Wind 180 deg - No Ice 30.342 0.112 24073 2609.575 15719 0.769
Dead+Wind 210 deg - No Ice 30.342 -12.124 20.904 2268.901 1312.647 -3.923
Dead+Wind 225 deg - No Ice 30.342 -17.083 17.102 1858.836 1848238 -5.151
Dead+Wind 240 deg - No Ice 30.342 -20.388 12.134 1322.709 2257899 6.028
Dead+Wind 270 deg - No Ice 30.342 24054 0112 24.467 2598244 -6.519
Dead+Wind 300 deg - No Iee 30342 -20.775 -11.939 -1278.016 2242424 -5.262
Dead+Wind 315 deg - No Ice 30.342 -16.929 -16.943 -1819.144 1826.306 -4.065
Dead+Wind 330 deg - No Ice 30.342 -11.930 -20.792 -2235.686 1285.724 -2.591
Dead-+lce+Temp 38.591 0.000 0.000 14110 0.123 0.001
Dead+Wind 0 degtice+ Temp 38.591 0.087 -20.317 -2226.225 -12.321 0.635
Dead+Wind 30 deg+lce+Temp 38.5%1 10.226 -17.638 -1932.169 -1129.787 3.577
Bead+Wind 45 degtlcetTemp 38.591 14.418 -14.428 -1578.681 -1591.389 4.729
Dead+Wind 60 deg+lce+Temp 38.591 17.626 -10.234 -1116.659 -1944.552 5.558
Dead+Wind 90 deg+lcet Temp 38.591 20.303 -0.087 1.810 -2238.327 6.051
Dead+Wind 120 deg+lce+Temp 38.591 17.539 10.084 1123.566 -1932.371 4923
Dead+Wind 135 deg+lce+Temp 38.591 14.295 14.305 1589.471 -1574.144 3.831
Dead+Wind 150 deg+lce+Temp 38.591 10.076 17.552 1948.004 -1108.646 2478
Dead+Wind 180 deg+lce+Temp 38.5%1 0.087 20317 2254.199 12.095 -0.630
Dead+Wind 210 deg+lce+Temp 38.591 -10.226 17.638 1960.150 1129.532 -3.570
Dead+Wind 225 deg+lce+Temp 38.591 -14.418 14.428 1606.676 1591.127 -4.722
Dead+Wind 240 deg+ice+Temp 38.591 -17.626 10.234 1144.671 1944.292 -5.554
Dead+Wind 270 deg+lce+Temp 38.591 -20.303 0.087 26.225 2238.089 -6.051
Dead+Wind 300 deg+lce+Temp 38.591 -17.539 -10.084 -1095.538 1932.163 -4.926
Dead+Wind 315 deg+lce*r Temp 38.591 -14.295 -14.305 -1561.457 1573.943 -3.832
Dead+Wind 330 deg+lce+ Temp 38591 -10.076 -17.552 -1920.006 1108.444 2477
Dead+Wind 0 deg - Service 30.342 0.044 -9.404 -1008.429 -5.975 0.306
Dead+Wind 30 deg - Service 30.342 4.736 -8.166 -875.172 -513.345 1.556
Dead+Wind 45 deg - Service 30.342 6.675 -6.680 -714.750 -722.874 2.042
Dead+Wind 60 deg - Service 30.342 8.159 -4.740 -505.009 -883.131 2.389
Dead+Wind 90 deg - Service 30.342 9.396 -0.044 2873 -1016.252 2,582
Dead+Wind 120 deg - Service 30.342 8115 4.664 512.391 -8§77.034 2,083
Dead+Wind 135 deg - Service 30.342 6.613 6.618 724.070 -714.249 1.610
Dead+Wind 150 deg - Service 30.342 4,660 8.122 887.016 -502.781 1.027
Dead+Wind 180 deg - Service 30.342 0.044 9.404 1026.364 6.223 <3305
Dead+Wind 210 deg - Service 30.342 4.736 8.166 893.108 513.589 -1.555
Dead+Wind 225 deg - Service 30.342 6.675 6.680 732.688 723.117 -2.041
Dead+Wind 240 deg - Service 30.342 -8.159 4.740 522950 883.374 -2.388
Dead+Wind 270 deg - Service 30.342 9.396 0.044 15.071 1016498 -2.582
Dead+Wind 300 deg - Service 30.342 -8.115 -4.664 -494 443 877.285 -2.083
Dead+Wind 315 deg - Service 30.342 6.613 6618 -706.129 714501 -1.609
Dead+Wind 330 deg - Service 30.342 -4.660 -8.122 -869.077 503.033 -1.026

Solution Summary
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Sum of Applied Forces Sum of Reactions
Load 124 PY PZ PX PY FPZ % Error
Comb. K K X K K K
1 0.000 -30.342 0.000 0.000 30.342 -0.000 0.000%
2 0112 -30.342 -24.073 0.112 30.342 24.073 0.000%
3 12.124 -30.342 -20.904 -12.124 30.342 20.904 0.000%
4 17.088 -30.342 -17.102 -17.088 30.342 17.102 0.000%
5 20.838 -30.342 -12.134 -20.888 30.342 12.134 0.000%
6 24.054 -30.342 0112 -24.054 30.342 0.112 0.000%
7 20.775 -30.342 1§.939 -20.775 30342 -11.939 0.000%
8 16.929 -30.342 16.943 -16.929 30.342 -16.943 0.000%
9 11.930 -30.342 20.792 -11.930 30.342 -20.792 0.000%
10 £.112 -30.342 24.073 0.112 30342 -24.073 0.000%
11 -12.124 -30.342 20.904 12.124 30.342 -20.904 0.000%
12 -17.088 -30.342 17.102 17.088 30.342 -17.102 0.000%
13 -20.888 -30.342 12.134 20.888 30.342 -12.134 0.000%
14 -24.054 -30.342 0.112 24.054 30.342 0.112 0.000%
15 -20.775 -30.342 -11.939 20,775 30.342 11.939 0.000%
16 -16.929 -30.342 -16.943 16.929 30.342 16.943 0.000%
17 -11.930 -30.342 -20.792 11.930 30.342 20.792 0.000%
18 0.000 -38.591 0.000 -0.000 38.591 0.600 0.000%
19 0.087 -38.591 -20.317 -0.087 38.591 20317 0.000%
20 10.226 -38.59t -17.638 -10.226 38.591 17.638 0.000%
21 [4418 -38.591 -14.428 -14418 38.591 14.428 0.000%
22 17.626 -38.591 -10.234 -17.626 38.591 10.234 0.000%
23 20.303 -38.591 -0.087 -20.303 38.59¢1 0.087 0.000%
24 17.539 -38.591 10.084 -17.539 38.591 -10.084 0.000%
25 14.295 -38.591 [4.305 -14.295 38.5% -14.305 0.000%
26 10.076 -38.591 [7.552 -10.076 38.591 -17.552 0.000%
27 -0.087 -38.591 20317 0.087 38.591 -20.317 0.000%
28 -10.226 -38.591 17.638 10226 38.591 -17.638 0.000%
29 -144138 -38.591 14423 14.418 38.591 -14.428 0.000%
30 -17.626 -38.591 10.234 17.626 38.591 -10.234 0.000%
31 -2(1303 -38.591 0.087 20.303 38.591 -0.087 0.000%
32 -17.539 -38.591 -10.084 17.539 38.591 10.084 0.000%
33 -14.295 -38.591 -14.305 14.295 38.591 14.305 0.000%
34 -10.076 -38.591 -17.552 10.076 38.591 17.552 0.000%
35 0.044 -30.342 -5.403 0.044 30.342 9.404 0.000%
36 4.736 -30.342 -8.166 -4.736 30.342 8.166 0.000%
37 6.675 -30.342 -6.680 -6.675 30.342 6.680 0.000%
38 8.159 -30.342 -4.740 -8.159 30.342 4.740 0.000%
39 9.396 -30.342 -0.044 -9.396 30.342 0.044 0.000%
40 8.115 -30.342 4.664 -8.115 30.342 -4.664 0.000%
41 6.613 -30.342 6.618 6.613 30.342 -6.618 0.000%
42 4.660 -30.342 8.122 -4.660 30.342 -8.122 0.000%
43 -0.044 -30.342 9.403 0.044 30.342 -9.404 0.000%
44 -4.736 -30.342 8.166 4.736 30.342 -8.166 0.000%
45 -6.675 -30.342 6.680 6.675 30.342 -6.680 0.000%
46 -8.159 -30.342 47140 8.159 30.342 -4.740 0.000%
47 -9.396 -30.342 0.044 9.396 30.342 -0.044 0.000%
48 -8.115 -30.342 -4 664 8.115 30.342 4.664 0.000%
49 -6.613 -30.342 £5.618 6.613 30.342 6.618 0.000%
50 -4.660 -30.342 -8.122 4.660 30.342 8.122 0.000%
Non-Linear Convergence Results
Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance
! Yes 4 0.00000001 0.00000001
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2 Yes 5 0.00000001 0.00004118
3 Yes 5 0.00000001 0.00095335
4 Yes 5 0.00000001 0.00096520
5 Yes 5 0.00000001 0.00077467
6 Yes 5 0.00000001 0.00021952
7 Yes 5 0.00000001 0.00098361
8 Yes 5 000000001 0.00095445
9 Yes 5 0.00000001 0.00081683
10 Yes 4 0.00000001 0.00034848
1 Yes 5 0.00000001 0.00081662
12 Yes 3 0.00000001 0.00097950
13 Yes 6 0.00000001 0.00003543
14 Yes 5 0.00000001 0.00024932
15 Yes 5 0.00000001 0.0007627%
16 Yes 5 0.00000001 0.00094067
17 Yes 5 0.0000000t 0.00090413
18 Yes 4 0.00000001 0.00013414
19 Yes 5 0.00000001 0.00037035
20 Yes 6 0.00000001 0.00013845
21 Yes 6 0.00000001 0.00014530
22 Yes 6 0.00000001 0.00011641
23 Yes 5 0.00000001 0.00071649
24 Yes 6 0.00000001 0.00014523
25 Yes 6 0.00000001 0.00014643
26 Yes 6 0.00000001 0.00012335
27 Yes 5 0.00000001 0.00036697
28 Yes 6 £.00000001 0.00012433
29 Yes 6 0.00000001 0.00015028
30 Yes 6 0.00000001 0.00015044
3 Yes 5 0.00000001 0.06076761
32 Yes 6 0.00000001 0.00011402
33 Yes 6 0.00000001 000014142
34 Yes 6 0.00000001 000013188
35 Yes 4 000000001 0.00022281
36 Yes 5 0.00000001 0.00012606
37 Yes 5 0.00000001 0.00012818
38 Yes 5 0.00000001 0.00008970
39 Yes 5 0.00060001 0.00006356
40 Yes 5 0.00000001 0.00014032
41 Yes 5 0.00060001 0.00013058
42 Yes 5 0.00000001 0.00009922
43 Yes 4 0.00000001 0.00016066
44 Yes 5 0.00000001 0.00010047
45 Yes 5 0.00000001 0.00013839
46 Yes 5 0.00000001 0.00014977
47 Yes 5 0.00000001 0.00006677
48 Yes 5 0.00000001 0.00008558
49 Yes 5 0.00000001 0.00012069
50 Yes 5 4.00000001 0.00011406
Maximum Tower Deflections - Service Wind
Section Elevation Forz. Gon. Tilt Twist
No, Deflection Load
S in Comb. ° °
LI 145-109.79 38,977 44 2,761 0.044
L2 10979 - 94.79 20.788 44 1.989 0016
L3 9921 - 47 16.685 44 1.714 0011
L4 53-1 4.441 44 0.807 0.003
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
Ji in Comb. ° °
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilr Twist Radius of
Load Curvature
i Comb. in ° ° S
145.000 LPA-80063/6CF 44 38.977 2.761 0.044 10541
143.000 EEI Low Profile Platform 44 37.850 2.720 0.042 10541
135.000 (2) 7770.00 44 33.380 2.556 0.035 5270
133.000 EEI Low Profile Platform 44 32.281 2.515 0.033 4391
125.000 APX16DWV-16DWVS-E-A20 44 28.010 2.345 0.026 2634
123.000 Valmont T-Arm (1) 44 26.983 2.301 0.024 2394
115.000 APXV18-206517-C 44 23.004 2117 0.019 1755
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
Sfi in Comb. ° °
Li 145-109.79 98.078 11 6.868 0112
L2 109.79 - 94.79 52.633 11 5.019 0.039
L3 9921 -47 42284 11 4336 0.028
L4 53-1 [1.282 11 2.048 0.009
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Defleciion Tilt Twist Radius of
Load Curvature
fi Comb. in @ ° Ji
145000 LPA-80063/6CF 11 98.078 6.868 0.112 4443
143.000 EEI Low Profile Platform 11 95270 6.773 0.107 4443
135.000 (2) 7770.00 11 84.127 6.390 0.088 2220
133.000 EEI Low Profile Platform I1 81.386 6.293 0.083 1849
125.000 APX16DWV-16DWVS-E-A20 11 70.727 5.888 0.066 1108
123.000 Valmont T-Arm (1) 11 68.161 5.782 0.062 1006
115000 APXVI18-206517-C 11 58.424 5.335 0.047 736

Compression Checks

Pole Design Data
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63-2 No,,f B,anﬁ,did_ 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12
Branjbrd. CT 06405 Client Des|gned by
Phone: (203) 488-0380 ATE&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size L L Klre F. A Actual Allow. Ratio
Ne. P P, P
fi Ji f ks i K K —r
L1 145 - 143.239 TP26.97x17.5x0.188 35210 0.000 33 39.000 10,585 0.000 412.811 0.000
143.239 - 39.000 10.867 -1.411 423.801 0.003
141479
141479 - 39.000 11.149 -1.537 434.791 0.004
139.719
139.719 - 39.000 11.430 -1.667 445.780 0.004
137.958
137.958 - 39.000 1712 -1.800 456770 0.004
136.197
136.197 - 39.000 11.994 -2.494 467760 0005
134437
134 437 - 39.000 12.276 -4.020 478.750 0.008
132.677
132.677- 39.000 12.557 4.166 489740 0.009
130.916
130.916 - 39.000 12.839 4317 500.730  0.009
129.155
129.155 - 39.000 13.121 4472 51,720 0.009
127.395
127.395 - 39.000 13.403 4629 522710 0.009
125.634
125.634 - 39.000 13.685 4919 $33.700 0.009
123.874
123.874- 39.000 13.966 -5.938 544.689 0.011
122.114
122,114 - 39.000 14.248 6.110 555.679 0.011
120.353
£20.353 - 39.000 14.530 -6.286 566.669 0.011
118.593
118.593 - 39.000 14.812 -6.464 577.659 0.011
116.832
116.832 - 39.000 15.094 6.646 588.649  0.011
115072
115.072 - 39.000 15.375 7.126 599639  0.012
113.311
113311 - 39.000 15.657 1315 610.629 0.012
111.551
111.551 - 39.000 15.939 -7.508 621.619 0012
109.79
12 109.79 - TP31.01x26.97x0.25 15000  0.000 00 39.000  21.428 7.663 835709  0.009
108.732
108.732 - 39.000  21.654 -7.808 844527  0.009
107.674
107.674 - 39.000  21.881 -7.954 853.346  0.009
106.616
106.616 - 39.000 22107 -8.101 862.164 0.009
105.558
105.558 - 104.5 39.000 22333 -8.249 870.982  0.009
104.5 - 103.442 319000  22.559 -8.399 879.801 6.010
103.442 - 39.000 22.785 -§.549 888619 0.010
102.384
102.384 - 39.000 23.01n -8.700 897437 0.010
101.326
101.326 - 39.000 23.237 -8.852 506.256 0.010
100.268
100.268 - 99.21 39.000  23.463 9,006 915.074  0.010
9921 - 94.79 39000  24.408 -4.565 951.914  0.005
L3 9921 -9479 TP43.37x29.32x0.313 52210 0.000 00 39.000 29951 -5.474 1168.100 0.005
94,79 - 92,4683 39.000 30.571 -10.427 1192270 0.009
92.4683 - 39.000 31.191  -10.818 1216430  0.009
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632 Nores Gromrarid 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:51 11/30/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0380 ATET Mobility TIL
FAX: (203} 488-8387
Section Elevation Size L La Kl F. A Actual Allow. Ratio
No. P P, P
S Ji Jt ksi in’ K K —r
90.1467
90.1467 - 39.000 31810 -11.215 1240600  0.009
87.825
87.825- 39.000 32430  -11.618 1264770  0.009
85.5033
85.5033 - 39.000 33.050  -12.025 1288940  0.009
83.1817
83.1817 - 80.86 39000  33.669 12438  1313.110  0.009
80.86 - 78.5383 39000 34289  -12.857 1337280  0.010
78.5383 - 39.000 34909 13280 1361450  0.010
76.2167
76.2167 - 39.000 35.529 -13.709 1385.620 0010
73.895
73.895- 39.000 36.148 -14.143 1409.790 0010
71.5733
71.5733 - 39.000 36768  -14.582 1433950 0010
69.2517
69.2517 - 66.93 39.000 37388 -15.026 1458.120 0.010
66.93 - 64.6083 30.000 38007  -15475 1482290  0.010
64.6083 - 39000  38.627  -15930 1506460  0.011
62.2867
62.2867- 39.000 39247 -16.389 1530.630 0.0H1
59.965
59.965 - 39.000 39867 -16.854 1554.800 (.08
57.6433
57.6433- 39.000 40486  -17.323 1578970 0011
55.3217
55.3217-53 39.000 41.006  -17.798  1603.140  0.011
53-47 39.000 42,708 -10.066 1665.600 0.006
L4 53-47 TP55x41.13x0.313 52.000  0.000 0.0 39.000 42074 9770 1640.870  0.006
47 -44.5789 319000 42714 20344 1665850  0.012
44,5789 - 39.000 43.354 -20.853 1690.830 0012
42.1579
42.1579 - 39000 43995 21367 1715810  0.012
39,7368
39.7368 - 39.000 44636  21.887 1740790  0.013
37.3158
373158 - 39.000 45276 -22.412 1765.770 0013
34.8947
348947 - 39.000 45917 -22.942 1790.750 0013
324737
324737 - 38.986 46.557 23478 1815.050 0013
30.0526
30.0526 - 38.754 47.198 -24.019 £829.100 0.013
27.6316
276316 - 38523 47838 24565 1842860 0013
25.2105
25.2105 - 38.291 48479 25116 1856320  0.014
22.7895
227895 - 38.060 49.119 -25.674 1869 480 0.014
20.3684
20.3684 - 37.829 49.760 26236 1882.340 0.014
17.9474
17.9474 - 37.597 50.400 -26.804 1894910 0014
15.5263
15.5263 - 37.366 51.041 -27.377 1907.190 0014
13.1053
13.1053 - 37.135 51681 27955  1919.160 0015
10.6842
10.6842 - 36.903 52.322 -28.539 1930.840 0.015
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63-2 M,,f B,anfardid_ 145-it EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30M12
Branford, CT 06405 Client Designed by
Phone: {203) 488-0580 ATE&T Mobility TJL
FAX: (203) 488-8587
Section Elevation Size L L, Kiir F, A Actual Allow. Ratio
No. P, P
fi Vi St kesi in’ K P,
826316
826316- 36.672 52962 29128 1942220 0015
5.84211
5.84211 - 36.441 53603 29723 1953310 0.015
3.42105
3.42105-1 36209 54243 230323 1964100  0.015
Pole Bending Design Data
Section Elevation Size Actyal Actual Allow. Ratic  Actual Actual Allow. Ratio
No. M ﬁu’ Fh: f-hx ‘v’y ff[v Fby ﬁ’.l‘
f kip-ft ksi ksi Fie kip-ft ksi ksi F,
L1 145 - 143.239 TP26.97x17.5%0.188 10348 2680 39000 ©0.069 0.000 0000  39.000 0.000
143239 - 26.692 6557 39.000 0.068  0.000 0000  39.000 0.000
141.479
141,479 - 39.392 5.192 39000 0.236 0.000 0.000 39.000  0.000
139.719
139719 - 52.288 11.604 39000 0298 0.000 0.000 39.000 0.000
137.958
137958 - 65.382 13.818 39.000 0.354 0.000 0.000 39.000 0.000
136.197
136.197 - 80.478 16214 39000 0416 0.000 0.000 39.000 0.000
134.437
134437 - 103.609 19923 39000 051 0.000 0.000 39.000 0.000
132.677
132.677 - 124245 22826 39000 0585  0.000 0.000  39.000 0.000
130.916
130.916 - 145086 25493 39000 0654  0.000 0000  39.000 0.000
129.155
129.155- 166.134 27946 39000 0.717 0000 0000 39000 0.000
127.395
127.395- 187.392 30205 39000 0101 0.000 0000  39.000 0000
125.634 poa
125.634 - 209.692 32416 39000 0.831 0.000 0.000 39.000 0,000
123.874
123.874 - 233.846  34.700 39.000 0.890 0.000 0.000 39000 0000
122.114
122.114 - 259.621 37010 39000 0949 0000 0.000  39.000 0.000
120.353
120.353 - 285609 39145 39000 1.004  0.000 0.000 39000 0.000
118.593
118.593 - 311814 41120  39.000 1.054 0.000 0.000 39.000 0000
116.832
116832 - 338235 42949 39000 1.101 0.000 0.000 39000 0000
115072
115.072 - 365987 44779 39.000 1.148 0.000 0.000 39.000 0.000
113.3H]
113311 - 394008 46481 39.000 1.192 0.000 0.000 39.000 0.000
111.551
111.551 - 422251 48062 39000 1232 0.000 0.000 39.000 0.000
109.79
L2 109.79 - TP31.01x26.97x0.25 439330 36971 39000 0948 0.000 0.000 39.000 0000
108.732
108.732 - 456489 37614 39000 0964  0.000 0.000 39000 0.000
107.674
1067.674 - 473728 38228 39.000 0.980 0.000 0.600 39.000 0.000
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Centek Engineering Inc.
632 Novdh Branforai ki 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:51 11/30/12
Branford, CT 06405 Ciient Designed by
Phone: (203) 488-0580 AT&T Mob“ity TIL
FAX: (203) 438-8587
Section Elevation Size Actual  Actwal  Allow. Ratio  Actual Actual Allow.  Ratio
No. M, ﬁx Fiy ﬂx M ﬁly F & ﬂ)‘
fi kip-fi ksi ksi Fie kip-ft ki kesi Fro
106.616
106.616 - 491048 38816 39000 0.995  0.000 0.000 39.000  0.000
105.558
105.558 - 508449 39378 39000 1010 0000 0.000 39.000 0.000
104.5
104.5 - 525932 39916 39000 1023  0.000 0.000 39.000  0.000
103.442
103.442 - 543497 40431 39.000  1.037  0.000 0.000 35.000 0.000
[02.384
102,384 - 561.143 40924 39000 1.049  0.000 0.000 39.000 0.000
101.326
101326 - 578874 41.3%6 39000 1.061 0.000 0.000 39.000 0.000
100.268
100.268 - 596.688  41.848 39000 1.073 0.000 0.0600 39.000 0.000
99.21
9621-9479 308203 19968 39000 0512 0.000 0.600 35.000 0000
L3 09.21-9479 TP43.37x29.32x0.313 363950 19618 39000 0.503 0,000 0.000 39.000 0.000
94.79 - 712452 36854 39000 0945 0000 0.000 39.000 0000
92 4683
02.4683 - 753.148 37419 39000 0.939 0.000 (4.000 39.000  0.000
90.1467
90.1467 - 794244 37931 39000 0973 0.000 0.000 39.000 0.000
87.825
87.825 - 835742 38395 39000 0984 0000 0.000 39.000 0.000
85.5033
85.5033 - B77.642 38815 39000 0995 0.000 0.000 39.000 0.000
83.1817
83.1817- 919942 39195 39000 1005  0.000 0.000 39.000  0.000
80.86
80.86 - 962,650 39539 39000 1.014  0.000 0.000 39.000  0.000
78.5383
785383 - 100576 39.850 39000 1022 0.000 0.000 39,000 0.000
76.2167 7
76.2167 - 104929  40.131 39000 1029  0.000 0.000 39000 0.000
73.895 2
73.895 - 1093.23  40.384 39000 1035 0.000 0.000 39.000  0.000
71.5733 3
71.5733 - 1137.57 40611 39000  1.041 0.000 0.000 39.000  0.000
692517 5
69.2517 - 118233 40816  39.000 1.047 0000 0.000 39.000  0.000
66.93 3
66.93 - 122750 40999 39000 1.051 0.000 0.000 3%.000  0.000
64.6083 8
64.6083 - 1273.10  41.163  39.000 1055  0.000 0.000 39.000 0.000
62.2867 8
62.2867 - 1319.11  41.310 39.000  1.059 G.600 0.000 39.000 0.000
59.965 7
59.965 - 136554 41440 39000 1063 0000 0.000 35.000 0.000
57.6433 2
57.6433 - 141240 41554 39000 1065  0.000 0.000 39.000 0.000
55.3217 0
55.3217-53 145967 41.655 39000 1068  0.000 0.000 39.000 0000
5
53-47 810050 21409 39000 0549  0.000 0.000 39.000 0000
L4 53-47 TP35x41.13x0.313 773989 21.080 35000 G541 0.000 0.000 39.000 0000
47 -44 5789 163507 43202 39000 1.108 0000 0.000 39.000 0000
5
44,5789 - 168648 43249 39.000 109 0.000 0.000 39.000 0.000
42.1579 3
42,1579 - [738.28 43284 39000 1110 0.000 0.000 39.000 0.000
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Centek Engineering Inc.
532 Norts Branforactd. 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:51 11/30/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TIL
FAX: (203} 488-8587
Section Elevation Size Actual  Actual Allow.  Ratio  Actual Actual Allow.  Ratio
No. M, Jox Foe Jos M, Sy Fow Sov
f kip-fi ksi ki TR, kpf kst i TR
39.7368 3
39.7368 - 179045 43309 39.000 1.110 0.000 0.000 39.000 0.000
37,3158 8
37.3158- 1843.03 43323 39.000 1.0t1 0.000 0.000 39.000 0.000
34.8947 3
34.8947 - 189598 43.329 39.000 1.111 0.000 0.000 39.000 0.000
32.4737 3
324737 - 194933 43327 3898 1.111 0.000 0.000 38.986 0000
30.0526 3
30.0526 - 2003.08 43318 38754 1118 0.000 0.000 33.754  0.000
27.6316 3
27.6316- 2057122 43302 38523 1124 0.000 0.000 38.523 0.000
252105 5
252105 - 211177 43279 38.291 1.130 0.000 0.000 38.291 0.000
22,7895 5
22.7895 - 2166.72 43251 38.060 1.136 0.000 0.000 38.060 0.000
20.3684 3
20.3684 - 222208 43218 37.829 1.142 0.000 0.000 37.829 0.000
179474 3
17.9474 - 227785 43181 37597 1148 0.000 0.000 37597  0.000
15.5263 8
15.5263 - 2334.04 43.139 37.366 1.155 0.000 0.000 37.366  0.000
13.10453 2
13.1053 - 239063 43.093 37.135 1.160 0.000 0.600 37.135  0.000
10.6842 3
10.6842 - 244764 43044 36903 1.166 0.000 0.000 36.903  0.000
8.26316 2
8.26316- 250510 42993 36672 1172 0.000 0.000 36.672 0.000
5.84211 0
584211 - 256299 42938 36.441 1.178 0.000 0.000 36441 0,000
342105 2
3.42105-1 2621.30 42881 36.209  1.184 0.000 0.000 36209  0.000
8
Pole Shear Design Data
Section FElevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
Ne. v £ F, A T S Fu S
fi K ksi ksi 7. kipfi ksi ksi .
Ll 145-143.239 TP26.97%17.5%0.188 0001 0000 26000 0000 Q000 0000 26000 0.000
143.239 - 7.159 0.659 26.000 0.052 0.001 0.000 26.000 0.000
141.479
141479 - 7.270 0.652 26000 005t 0.001 0.000 26.000  0.000
139.719
139.719 - 7.382 0.646 26.000 0051 0.001 0.000 26.000 0.000
137.958
137.958 - 7496 0.640 26.000  0.050 0.001 0.000 26.000 0.000
136.197
136.197 - 10.456 0.872 26.000 0067 0.899 0.088 26.000 0.003
134.437
134437 - 11.667 0.950 26.000 0.073 0.899 0.084 26,000 0.003
132677
132.677- 11.783 0.938 26.000 0072 0.899 0.081 26.000 0.003
130916
130.916 - £1.900 0927 26,000 0.071 0.899 0.077 26.000 0.003

129.155
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145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT

Date
09:47:51 11/30/12

Branford. CT 06405 Client Designed by
Phane: (203} 488-0580 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow.  Ratio
No. |4 j; Fv ﬂ T _/;1 Fw f;v
S K ksi ksi F, kip-ft ksi ksi Fo
129.155 - 12.019 0916 26000 0070  0.899 0.074 26.000 0.003
127.395
127395 - 12.139 0.906 26.000  0.070 0.898 0.071 26.000 0.003
125.634
125.634 - 12.999 0.950 26.000 0073 0898 0.068 26.000 0.003
123.874
123.874 - 14,589 1.045 26.000 0080  4.100 0.297 26.000 0.011
122114
122.114 - 14710 1.032 26.000 0079 4,099 0.285 26000 0011
120.353
120.353 - 14.832 1.021 26000 0079 4.097 0.274 26.000 000
118.593
118.593 - 14.955 1.010 26.000 0.078 4.096 0.264 26000 0010
116.832
116.832 - 15.079 0.999 26000 0077 4095 0.254 26000 0010
115.072
115.072 - 15.865 1.032 26000 0079 4094 0.245 26000 0.009
113.311
113.311 - 15.990 1.021 26000 0079 34952 0.228 26.000 0.009
111.551
111.55¢ - 16.116 1.011 26000 0078 3951 0.220 26.000 0.008
109.79
L2 109.79 - TP31.01x26.97x0.25 16.187 0.755 26000 0058 3950 0.162 26000 0.006
108.732
108.732 - 16.263 0.751 26000 0058 3949 0.159 26.000 0.006
107674
107.674 - 16.339 0.747 26000 0057 3949 0.155 26.000 0.006
106.616
106616 - 16.415 0.743 26000 0057 3948 0.152 26.000 0.006
105.558
105.558 - 16.492 0.738 26.000 0057 3948 0.149 26000 0006
104.5
104.5 - 16.570 0.735 26.000 0056 3.947 0.146 26.000 0.006
103.442
103.442 - 16.648 0.731 26000 00586 3.947 0.143 26.000 0.006
102.384
102.384 - 16.726 0.727 26.000 0.056 3.946 0.140 26.000 0.005
101.326
101.326 - 16.805 0.723 26.000 0056  3.945 0.138 26000 0.005
100.268
100.268 - 16.884 0.720 26000 0055 3945 0.135 26000 0005
99.214
99.21-94.79 8.021 0.329 26.000 0.025 1.808 0.057 26000 0.002
L3 4921 -94.79 TP43.37x29.32x0.313 9.263 0.309 26.000 0024 2136 0.036 26.000 0.002
94.79 - 17455 0.571 26.000 0.044 3.943 0.099 26.000 0.004
924683
924683 - 17.627 0.565 26.000  0.043 3.942 0.095 26000 0.004
90.1467
90.1467 - 17.800 0.560 26000  0.043 3.941 0.092 26.000 0.004
87.825
87.825 - 17.974 0.554 26000 0043 3.940 0.088 26000 0003
85.5033
85.5033 - 18.148 0.549 26000 0042 3939 0.085 26000 0003
83.1817
83.1817- 18.322 0.544 26000 0042 3938 0.082 26000 0.003
80.86
80.86 - 18.498 0.539 26.000 0.041 3.937 0.079 26.000 0.003
78.5383
78.5383 - 18.674 0.535 26000 0.041 3936 0.076 26.000 0.003

76.2167
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Centek Engineering Inc.
63-2 North Branfardglred. 145-ft EEI Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12
Branford. CT 06405 Client Designed by
Phane: (203) 488-0380 AT&T Mobility TIL
FAX: (203) 488-8587
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
NO. 14 f;— Fp ﬁ T _)(;1 ‘r:\-l ./;1
f K ksi ksi F. kip-ft ksi ksi F,
76.2167 - 18.850 0.531 26.000 0.041] 3935 0.073 26.000 0003
73.895
73.895 - 19.028 0.526 26.000 0.040 3.935 0.071 26.000 0.003
71.5733
71.5733- 19.206 0.522 26,000  0.040 3.934 0.068 26.000 0.003
692517
69.2517- 19.384 0.518 26.000 0.040 3933 0.066 26.000 0.003
66.93
66.93 - 19.564 0515 26.000 0040 3.932 0.064 26.000 0.002
64.6083
64.6083 - 19.744 0.511 26.000 0.039 3932 0.062 26000 0.002
62.2867
62.2867 - 19.924 0.508 26.000 0039 3.931 0.060 26.000 0.002
59.965
59.965 - 20.106 0.504 26,000 0.039 3930 0.058 26.000 0.002
57.6433
57.6433 - 20.288 0.501 26000 0039 3.930 0.056 26.000 0.002
55.3217
553217 -53 2047 0.498 26.000 0.038 3929 0.055 26.000 0002
53-47 10.882 (255 26.000 0.020 2.009 0.026 26.000 0.001
L4 53-47 TP55x41.13x0.313 10.144 0241 26000 0019 1.920 0.026 26000 0.001
47 -44 5789 21.178 0.496 26.000 0038 3928 0.051 26.000 0002
44 5789 - 21.335 0492 26000 0038 3.927 0.049 26.000 0.002
42.1579
421579 - 21.494 0.489 26000 0.038 3.927 0.048 26.000 0.002
397368
39.7368 - 21.653 0.485 26000 0037 3926 0.046 26.000 0.002
373158
37.3158- 21.814 (0.482 26.000 0037 3.926 0.045 26.000 0.002
34.8947
34 8947 - 21.976 479 26.000 0037 3.926 0.044 26.000 0.002
32.4737
32.4737- 22.139 0476 26.000 0037 3925 0.043 26.000 0002
30.0526
30.0526 - 22.303 0473 26.000 0036 3925 0.041 26.000 0.002
27.6316
27.6316- 22 469 0.470 26.000 0036 3.925 0.040 26000 0.002
252105
25.2105- 22.636 0.467 26.000 0.036 3924 0.039 26.000  0.002
22,7895
227805~ 22.803 0.464 26000 (.036 3924 0.038 26.000 0.001
20.3684
20.3684 - 22972 0.462 26.000 0.036 3.924 0.037 26.000 0.001
17.9474
17.9474 - 23.143 0.459 26000 0035 3.924 0.036 26.000 0001
15.5263
15.5263 - 23.314 0.457 26,000 0.035 3924 0.035 26.000 0.001
13.1053
13.1053 - 23.487 0,454 26000 0.035 3923 0.035 26.000 0.00t
10.6842
10.6842 - 23671 0452 26.000  0.035 5.151 0.044 26.000 0.002
8.26316
8.26316- 23.846 0.450 26,600 0.035 5.151 0.043 26000 0002
5.84211
5.84211 - 24.022 0.448 26.000 0034 5.151 0.042 26.000 0.002
342105
3.42105-1 24.200 0.446 26.000 0.034 5.151 0.041 26000 0.002
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63-2 Nor,fgm,,fordgggd_ 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT 09:47:51 11/30/12
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Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P S Sy 5 Fi Stress Stress
ft P, Fli Fow F, Fr Ratio Ratio
L1 145-143.239 0.000 0.069 0.000 0.000 0.000 0.069 1.333 —_—
143.239 - 0.003 0.168 0.000 0.052 0.000 0.172 1.333 iitaais W
141479 v -
141479 - 0.004 0.236 0.000 0.051 0.000 0.240 1.333
139.719 v H1-3+vT V
139.719 - 0.004 0.298 0.000 0.051 0.000 0.302 1.333
137.958 v Hi-3+vT ¥
137.958 - 0.004 0.354 0.000 0.050 0.000 0.359 1.333 p—
136.197 v
136.197 - 0.005 0.416 0.000 0.067 0.003 0.422 1.333
134.437 i3 ¥/
134.437 - 0.008 0.511 0.000 0.073 0.003 0.521 1.333
132.677 v His+vT v
132.677- 0.009 0.585 0.000 0.072 0.003 0.595 1.333
130.916 v Hi3+vr v
130.916 - 0.009 0.654 0.000 0.071 0.003 0.664 1.333 ol 4
129.155 / B
129.155 - 0.009 0.717 0.000 0.070 0.003 0.727 1.333 v
127395 v HESHVE
127.395 - 0.009 0.774 0.000 0.070 0.003 0.785 1.333 e
125 634 v
125.634 - 0,009 0.831 0.000 0.073 0.003 0.842 1.333
123.874 7 H13+vT ¢
123.874 - 0.011 0.890 0.000 0.080 0.011 0.903 1.333 —
122.114 v
122.114 - 0.011 0.949 0.000 0.079 0.011 0.963 1.333
190 4% v H13+vT V
120.353 - 0.011 1.004 0.000 0.079 0.011 1.017 1.333
118.593 v HisevT ¢
118.593 - 0.011 1.054 0.000 0.078 0.010 1.068 1.333 izt
116.832 v
116.832 - 0.011 1.101 0.000 0.077 0.010 1.115 1.333 4
115072 o H1-3+VT
115.072 - 0.012 1.148 0.000 0.079 0.009 1.162 1333
113311 v Hisevr v/
113.311 - 0.012 1.192 0.000 0.079 0.009 1,206 1.333 ik W
111.551 v
111.551 - 0.012 1232 0.000 0.078 0.008 1.247 1.333 —
109.79 v 3
L2 109.79 - 0.009 0.948 0.000 0.058 0.006 0.958 1.333 Hi13evr ¢V
108.732 v =
108.732 - 0.009 0.964 0.000 0.058 0.006 0.975 1.333 .
107.674 v
107.674 - 0.009 0.980 0.000 0.057 0.006 0.991 1.333 s B0
106.616 v .
106.616 - 0.009 0.995 0.000 0.057 0.006 1.006 1333 HI3+vT V'
105.558 v >
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@ , Project Date
Centek E Inc.
TN B 145-ft EEl Monopole - 5 Old Farm Rd., Barkhamsted, CT | 09:47:51 11/30/12
Branford, CT 06405 Client Designed by
Phone: (203) 488-0580 AT&T Mobility TJL

FAX: (203) 488-8587

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox i s S Stress Stress
fi P, Fe Fon i F. Ratio Ratio
105.558 - 0.009 1.010 0.000 0.057 0.006 1.020 1.333 H1-3+VT /
104.5 “
104.5 - 0.010 1.023 0.000 0.056 0.006 1.034 1.333 HI-3+VT V
103.442 V
103.442 - 0.010 1.037 0.000 0.056 0.006 1.047 1.333 HI1-34VT ‘/
102.384 /
102.384 - 0.010 1.049 0.000 0.056 0.005 1.060 1.333 HI-3+VT ‘/
101.326 /
101.326 - 0.010 1.061 0.000 0.056 0.005 1.072 1.333 HI34VT ‘/
100.268 /
100.268 - 0.010 1.073 0.000 0.055 0.005 1.084 1.333 H1-3+VT V’
99.21 ‘/
99.21-9479 0.005 0.512 0.000 0.025 0.002 037 1.333 H134VT v"
L3 9921 -94.79 0.005 0.503 0.000 0.024 0.002 0§8 1.333 HI-3+VT /
94.79 - 0.009 0.945 0.000 0.044 0.004 0.954 1.333 HI-3+VT V
92.4683 ‘/
92.4683 - 0.009 0.959 0.000 0.043 0.004 0.969 1.333 H1-3+VT v’
90.1467 V’
90.1467 - 0.009 0.973 0.000 0.043 0.004 0.982 1.333 HI134VT ‘/
87.825
87.825 - 0.009 0.984 0.000 0.043 0.003 0.994 1.333 H134VT /
85.5033 V
85.5033 - 0.009 0.995 0.000 0.042 0.003 1.005 1.333 HI-34+VT V
83.1817 /
83.1817- 0.009 1.005 0.000 0.042 0.003 1.015 1.333 H1-3+VT /
80.86 5’
80.86 - 0.010 1.014 0.000 0.041 0.003 1.024 1.333 H1-3+VT V
78.5383 ‘/
78.5383 - 0.010 1.022 0.000 0.041 0.003 1.032 1.333 HI13+VT V’
76.2167 /
76.2167 - 0.010 1.029 0.000 0.041 0.003 1.039 1.333 H1-34VT /
73.895 ‘/
73.895 - 0.010 1.035 0.000 0.040 0.003 1.046 1.333 HI-34VT V
71.5733
715733 - 0.010 1.041 0.000 0.040 0.003 1.052 1.333 H1-34+VT 9/
69.2517 /
69.2517 - 0.010 1.047 0.000 0.040 0.003 1.057 1.333 HI134VT ‘/
66.93 v
66.93 - 0.010 1.051 0.000 0.040 0.002 1.062 1.333 H1-34+VT ‘/
64.6083 v
64.6083 - 0.0t1 1.055 0.000 0.039 0.002 1.067 1.333 HI34VT /
62.2867 /
62.286'{ - 0.011 1.059 0.000 0.039 0.002 1.070 1.333 H1-34VT /
59.965 v"
59.965 - 0.011 1.063 0.000 0.039 0.002 1.074 1.333 H13+VT ‘/
57.6433 '/
57_.6_?133 - 0.011 1.065 0.000 0.039 0.002 1.077 1.333 HI-34VT ‘/
55.3217 v
55.3217-53 0.011 1.068 0.000 0.038 0.002 1.080 1.333 H1-3+VT /

<
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Centek Engineering Inc.
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P e Sow e S Stress Stress
S P, Fx Fo F, Fa Ratio Ratio
53-47 0.006 0.549 0.000 0.020 0.001 035 1.333 HI-3+VT /
L4 53-47 0.006 0.541 0.000 0.019 0.001 Uﬁ? 1.333 H1-3+VT V
47-44.5789 0.012 1.108 0.000 0.038 0.002 1.‘[,2‘0 1.333 HI3+VT /
44,5789 - 0.012 1.109 0.000 0.038 0.002 1.122 1.333 HI-3+VT V
42.1579 '/ B
- 2
4329.]75;593 0.012 1.110 0.000 0.038 0.002 153 1.333 HI34VT V'
39.7368 - 0.013 1.110 0.000 0.037 0.002 1.123 1.333 H1-34+VT ‘/
37.3158 V
37.3158- 0.013 1111 0.000 0.037 0.002 1.124 1.333 HI34VT ‘/
34.8947 v )
3;1283;1;7- 0.013 1.111 0.000 0.037 0.002 134 1.333 HI-34VT ‘/
32.4737 - 0.013 1.111 0.000 0.037 0.002 1.125 1.333 /
30.0526 v HI-3+VT
30.0526 - 0.013 1.118 0.000 0.036 0.002 1.131 1.333 H1-3+VT “
27.6316 “ =
22'."562311535- 0.013 1.124 0.000 0.036 0.002 158 1.333 HI1-3+VT /
25.2105 - 0.014 1.130 0.000 0.036 0.002 1.144 1.333 HI-3+VT ./
22.7895 /
2226?3869854- 0.014 1.136 0.000 0.036 0.001 I.‘;[ 1.333 HI134+VT '/
2]0_}39648_?4- 0.014 1.142 0.000 0.036 0.001 157 1.333 H1-3+VT V
1]70‘5.9;127;3- 0.014 1.148 0.000 0.035 0.001 1;3 1.333 HI-3+VT ‘/
15.5263 - 0.014 1.155 0.000 0.035 0.001 1.169 1.333 HI3+4VT /
13.1053 v ]
13.1053 - 0.015 1.160 0.000 0.035 0.001 1.175 1.333 HI34VT ‘/
10.6842 v
1;).266834]26- 0.015 1.166 0.000 0.035 0.002 I§2 1.333 HI1-34VT /
8.26316- 0.015 1.172 0.000 0.035 0.002 1.188 1.333 H1-3+VT /
5.84211 /
5.84211 - 0.015 1.178 0.000 0.034 0.002 1.194 1.333 HI3+VT ‘/
342105 l/
3.42105-1 0.015 1.184 0.000 0.034 0.002 lﬁﬂ 1.333 HI1-3+VT V
Section Capacity Table
Section Elevation Component Size Critical P SF*Patton % Pass
No. Ji Type Element K K Capacity Fail
L1 145-109.79 Pole TP26.97x17.5x0.188 1 -7.508 828.618 935 Pass
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Section Elevation Component Size Critical P SE*P otton % Pass
No. fi Type Element K K Capacity Fail
L2 109.79 - 94.79 Pole TP31.01x26.97x0.25 2 -9.006 1219.794 81.3 Pass
L3 94.79-47 Pole TP43.37x29.32x0.313 3 -17.798  2136.986 31.0 Pass
L4 47-1 Pole TP35x41.13x0.313 4 -30.323 2618.145 90.0 Pass
Summary
Pole (L1) 935 Pass
RATING= 935 Pass

Pragram Version 6.0.0.8 - 9/7/2011 File:J:/Jobs/1206300.WI/CO.32 - CT1186/STRUCTURAL/Rev {1)}/Cales/ER] Files/Reinforced/145' EEI Monopole_
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C E N T E K engineering Subject:

Centered on Solulions
37 Karth Branford Raad
Eranford, CT 06405

wwe cenfekeng com

il
P (2

F (203 4888587

Rev. 1: 10131112

80580 Location:

Anchor Bolt and Baseplate Analysis

145-ft EEI Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Anchor Bolt and Base Plate Analysis:

Input Data:

Tower Reactions:
QOvertuming Moment =
Shear Force =

Axal Force =

Anchor Bolt Data:

Use ASTM AB15 Grade 75
Number of Anchor Bolts =
Diameter of Balt Circle =
Bolt "Column" Distance =
Bolt Ultimate Strength =
Bolt Yield Strength =

Bt Modulus =

Diameter of Archor Bolts =

Threads per Inch =

Base Plate Data:

Use ASTM A572 Mod 60
Plate Yield Strength =

Base Plate Thickness =

Base Plate Diameter =

QOuter Pole Diameter =

Anchor Bolt and Base Plate.xmcd.xmcd

OM := 2621.ft-kips
Shear := 24-kips

Axial := 30-kips

N:= 14
D = 64.0-in
= 3.25in
Fu= 100-ksi
Fyi= 75-ksi

E = 29000 ksi
D:= 2.25in

ni=45

Fybp = B0-ksi
thp = 1.75n
Dbp = 70.0:in

Dpole = 55.0in

Page 3.5-1

(Input From RisaTower)
(Input From RisaTower)

(Input From RisaTower)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
{User Input)
(User Input)

(User Input)
(User [nput)
(User [nput)

(User Input)




CENTEK neering Subject:

Centered on Solulions  wywe centsbengcom
©1-2 Rarth Branford Raad P10 208 4E8-DN80
Eranford, T (=105 F: 12031 4888587

Location:

Rev. 1: 10/31/12

Anchor Bolt and Baseplate Analysis

145-ft EEI Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Geometric Layout Data:

Distance from Belts to Centroid of Pole:

Radius of Bolt Circle =:

Distance to Bolts =

Critical Distances For Bending in Plate:

Quter Pole Radius =

Moment Arms of Bolts about Neutral Axis =

Effective Width of Baseplate for Bending =

Anchor Bolt and Base Plate.xmcd.xmcd

d1 = 13.88-in d7= 0.00-in

d2 = 25.02-in dS =-13.88-in

d3 = 31.20-in d9 = -25.02-in

d4= 31.20-in d‘IO: -31.20-in

d5 = 25.02-in d11 =-31.20:in

d6 = 13.88-in etc.
IVIA1 = 0.00-in MAT = 0.00:in
MA2 = 0.00-in MAB = 0.00-in
l‘\a‘lﬁ\3 = 3.70-in MA9 = 0.00-in
MA4 =3.70-in MA10 = 0.00:in
MA5 = 0.00-in MA11 = 0.00:in
MAG = 0.00:in etc

Page 3.5-2
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C=NT=K s

Centered on Solulions * wwe centeteng.com EiatiER
632 Narth Brantord Baod B 204 ARRDSHO ocation:
Eranford, {7 0od0% Fo203) 4BS RSST

Rev. 1: 10/31/12

Anchor Bolt and Baseplate Analysis

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Anchor Bolt Analysis:

Calculated Anchor Bok Properties:

Polar Moment of Inertia =

Gross Area d Bat =

Net Area of Bait =

Net Diameter =

Radius of Gyration of Bolt =

Section Medulus of Bait =

Check Ancha Bdlt Tension Force:

Maximum Tensile Force =

Allowable Tensile Force =

Bdlt Tension % of Capacity =

Condition1 =

Check Anchar Bolt Bendng Stress:

Maxmum Bending Moment =

Maximum Bending Stress =

Allowable Bending Stress =

Anchor Bolt and Base Plate.xmcd.xmed

= Z(df: 7.168 x 10°in°
i

Agi= T 5 8
4
2
ki 0.9743:in 2
A= 4 {D- | =3248in

2 /A
n
Dn: = 2.033:in
i
Dn
r:= — = 0.508-in
4

D 3 3
S, := = 0.826.in
Rbc  Axial _
Thax = OM-—— — —— = 138.3-kips
|p N

(1.333 increase

TALL Gross = 1,333-(0.33.AQ-FU) = 174.9-kips allowed per TIA/EIA)

(1.333 increase

TALL Net = 1.333-(0.60-A -F )= 194.812-kips allowed per TIA/EIA)

nwy,

Thax
TALL Net

- . Thax
Condition1 := i = —

ALL.Net

=71.0% Bolts are "upset bolts". Use net area per AISC

< 1.00,"OK" ,"Overstr%sed"]
Condition1 = "OK"

Shear .
-I = 0.464-ft-kips

|

(1.333 increase

Fpx= 1.333.0.6-F = 60 ksi allowed per TIA/EIA)

Page 3.5-3
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C=NT=K

Centered on Solutions
12 Harth Branford Foad
Eranford, {T 06305

wiw Centekena com
P20 4580580

F:1203) 488-8587

Location:

Rev. 1: 10/31/12

Anchor Bolt and Baseplate Analysis

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12063.C0O32

Check Combined Stress Requirement:

Per ASCE Manual 72: "If the clearance between the base
plate and concrete does not exceed two times the bolt
diameter a bending stress analysis of the bolts is NOT
normally required.

Check Anchar Bolt Compression/Combined Stress:

Maximum Compressive Force =

Maximum Compressive Stress =

Allowable Compressive Stress =

Combined Stress % of Capacity =

Condition 2 =

Anchor Bolt and Base Plate.xmcd.xmcd

=1 if I>2D, =0in

0 otherwise
fbx-": fbx if I>2-Dn = O-ksi
0 otherwise
R i
bc  Axial
Chx = OM-—— + = 142.6-kips
P
C
fo= = 43.9.ksi
a
Ap
K:= 0.65
Cc i
K-l 2
f=lz Le
= Fy
2—Cc2
Fas 3 if — <C; =45ksi
3| 22 b
5 r r
37 8c, 3
c 8C,
12.m2E i K c
- T — >
c
Kl 2 r
23| —
F

(1.333 increase

Fi= 1.333.F, = 60-ksi

allowed per TIA/EIA)
fy
f

fa X
— 4+ —|=732%
Fa Fbx
f bx
— + — < 1.00,"0OK" ,"Overstressed"

a
Condition2:= i
Fa  Fox

J

Condition2 = "OK"

Page 3.5-4
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Centered on Solutions  yww centekengrom
t3-2 Korth Branford Rood P 208 ARS8 -D580
Eeanford, CT 06105 Foi203] 488 8557

Location:

Rev. 1: 10/31/12

Anchor Bolt and Baseplate Analysis

145-ft EEI Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12063.C032

Base Plate Analysis:

Force from Bolts =

Maxmum Bending Stress in Plate =

Allowable Bending Stress in Plate =

Plate Bending Stress % of Capacity =

Condition3 =

Anchor Bolt and Base Plate.xmcd.xmed

OM-q, Axial
C = ——if S
p
C1 = 63.1-kips
sz 111.9-kips
03 = 139.0-kips
C4= 139.0-kips
Cg = 111.9-kips
CB = 63.1-kips
S-Ci—MAi
fop= 272 = 54.7ksi
i Befftbp
Fpp = 1.33:0.75Fyp, = 59.9 ki
fi
by
i 91.4.%
bp

f

b

Condition3 := |{Fp < 1.00,"0Ok" ,"Overstressed"}
bp

Condition3 = "Ok"

Page 3.5-5

C-, = 2.1-kips
C8 = -58.8 kips
C9 = -107.6-kips

C1D = -134.7 -kips

C,” = -134.7-kips

etc.




CENTEK e Subject:

Centered on Solulions ™y centekerg.com
612 Karth Branford Rood

Eranford, €T 0640% Fii208) 458 &5K7

Rev. 1: 10/31/12

B, 203] 488 D580 Location:

FOUNDATION ANALYSIS

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Standard Monopole Foundation:

Input Data:

Tower Data

Overtuming Moment =
Shear Force =

Axial Force =

Tower Height =

Footing Data:

Overall Depth of Footing =
Length of Pier =

Extension of Pier Above Grade =
Diameter of Pier =
Thickness of Footing =

Width of Focting =

Anchor Bolt Data:
Length of Anchor Bolts =

Projection of Anchor Bolts Above Pier =
Anchor Bolt Diameter =

Base Plate Bolt Circle =

Material Properties:
Concrete Compressive Strength =
Steel Reinforcment Yield Strengh =
Anchor Bolt Yild Strengh =
Intemnal Friction Angle of Soil =
Allowable Soil Bearing Capacity =
Unit Weight of Soil =
Unit Weight of Concrete =
Foundation Bouyancy =
Depth to Neglect =
Cohesion of Clay Type Sail =
Seismic Zone Factor =

Coefficient of Friction Between Concrete =

Standard Monopole Foundation.xmed.xmcd

OM := 2621-ft-kips
Shear ;= 24-kip
Axial := 30-kip

Hy:= 145t

D¢ = 8t

Lp = 554t

Lpag =1t

dp = Tt
Te= 351

We:= 21.5ft

Lgt = 96in
Agp = 12-in
o= 202500

MP := 64.0-in

fe := 4000-psi
fy = 60000-psi

fyq:= 75000-psi

¥y
g = 30-deg
Qg = 8000-psf
Yegil = 100-pcf
Neonc = 150-pcf
Bouyancy = 0
n:= 0ft

c:= Oksf

Z2:=2

w= 045

Page 3.6-1

(User Input from RISATower)
(User Input from RISATower)
(User Input from RISATower)

(User Input)

(User Input)
(User Input)
(User Input)
(User Input)
(User Input)
(User Input)

(User Input)
(User Input)
(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

(User Input)

{User Input)

(User Input)

(User Input)

(User Input) (Yes=1/ No=0)
(User Input)

(User Input) (Use O for Sandy Soll)
(User Input) (UBC-1997 Fig 23-2)

{User Input)




C=NT =K engineering Subject:

Centered on Solulions  www centskeng com
612 Karth Branford Rood

Eranford, T =105 Fii203) 4888587

Rev. 1: 10/31/12

1204 A58 DSH0 Location:

FOUNDATION ANALYSIS

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Pier Reinforcement:
Bar Size =
Bar Diameter =
Number of Bars =
Clear Cover of Reinforcement =
Reinforcement Location Factor =
Coating Factor =
Concrete Strength Factor =
Reinforcement Size Factor =
Diameter of Tie =
Pad Reinforcement:
Bar Size =
Bar Diameter =
Number of Bars =
Bar Size =
Bar Diameter =
Number of Bars =
Clear Cover of Reinforcement =
Reinforcement Location Factor =
Coating Factor =
Concrete Strength Factor =

Reinforcement Size Factor =

Calculated Factors:

Pier Reinforcement Bar Area =

Pad Top Reinforcement Bar Area =

Pad Bottom Reinforcement Bar Area =

Coefficient of Lateral Soil Pressure =

Load Factor =

Standard Monopole Foundation.xmed.xmcd

Bspier =8 (User Input)
dbpier:: 1.00-in (User Input)
NBpier: 46 (User Input)
Cvrp-Ier = 3in (User Input)
opigr= 1.0 (User Input) (ACI-2008 12.2.4)
Bpigr= 1.0 (User Input) (ACI-2008 12.2.4)
Apigr:= 1.0 (User Input) (AC1-2008 12.2.4)
Vpier= 10 (User Input) (ACI-2008 12.2.4)
drjg= 3in (User Input)
Bstop =8 {User Input) (Top of Pad)
dbtop = 1.00-in (User Input) (Top of Pad)
NBtop =02, (User Input) (Top of Pad)
BSpgt = 8 (User Input) (Bottom of Pad)
dppt = 1.00-in (User Input) (Bottom of Pad)
NBpop = 22 (User Input) (Bottom of Pad)
C‘”’pad = 3.0-in (User Input)
Cpad = 1.0 {User [nput) (ACI-2008 12.2.4)
E’pad = 1.0 (User Input) (ACI1-2008 12.2.4)
>‘pad =10 (User Input) (ACI-2008 12.2.4)
pad = 1.0 (User Input) (ACI-2008 12.2.4)
2
Appier = M = 0.785-in2
2
Aptop = ™ Cotop = 0.785-in2
Apbat = “'dt;bot = Cl.'.’85-in2
1+ sin(ttxs)
Ko= 12 sin(%)
LF:= |1.333 if H < 700t =1.333
1.7 if Hy> 1200-ft
Hy — 700ft ,
1.333 + (m)-ﬂ.fi otherwise

Page 3.6-2




Subject:

C =NT =K engineering

Centered on Solutions ekeng com st
ocaton:
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Beanford, CT 06405 F:i205) 488 8587
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 10/31/12 Job No. 12063.C032
Stability of Footing:

Adjusted Concrete Unit Weight =

Adjusted Soil Unit Weight =

Passive Pressure =

Ultimate Shear =

Weight of Concrete Pad =

Weight of Sail Above Footing =

Weight of Soil Wedge at Back Face =

Weight of Soil Wedge at back face Comers =

Total Weight =

Resisting Moment =

QOvertuming Moment =

Factor of Safety Actud =

Factor of Safety Required =

Standard Monopole Foundation.xmcd.xmed

o= if(Bouyancy =1, %eone - 62.4pcf,1wnc] = 150-pef

g = if(BDuyancy =1, Ygqil — 62,4pcf,ﬂ;50n) = 100-pcf

Ppn = Kgen+ c.z.\/?p = O-ksf

Ppt= Kp'“is‘(Df‘ Tf) + c-z.m; 1.35-ksf
Piop= i n< (- Tf),Ppt,Ppn] = 1.35ksf
Phot= Kg1gDf + c-2-\/';= 2.4-ksf

Ptop * Phot B

P = 1.875-ksf

ave’™
Tpi= if n< (D= Tg), Ty (O - nj] =35
A= Wi Ty = 75.25

Sy = PaveAp = 141.094-kip

2
2 dy .
WT,:= (Wf -Tf) bl 274.431-kip

d 2—1\'
WTgq = [{sz_ ,'34_].(111)4 Lpag = 1) |Ys = 190.69-kP

Dy -tan(&g)
WTgy = [—i——wf g = 39.722-kip

Wi 2{(Df)3_ tan(:-s)

WTyop = WTg + WTgy + Aial = 495.125-kip

g = 19.707-kips

Wi T

. Wi Tt Dptan( ) easekint
p= (WTet) — +Sug * (Wi + WTgg)| W+ ——5— || = 6856-Kp-

Mgt = OM + Shear-(Lp+ Tf) = 2837-kip ft

M,

FS= — =242
Mot

FSre,q =

OverTuming_Moment_Check := if(FS 2 FSygq."Okay" ,"No Good")

OverTurning_Moment_Check = "Okay"
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Rev. 1: 10/31/12

FOUNDATION ANALYSIS

145-ft EEI Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C0O32

Shear Capacity in Pier:

Shear Resistance of Pier =

Bearing Pressure Caused by Footing:

Area of the Mat =

Section Modulus of Mat =

Maxmum Pressure in Mat =

Minimum Pressure in Mat =

Distance to Resultant of Pressure Distribution =

Distance to Kem =

Eccentricity =

Adjusted Soil Pressure =

Standard Monopole Foundation.xmecd.xmcd

PavePpt w-WTiot

S,:=

& = 181.95kips

FSreq
Shear_Check := if(Sp > Shear,"Okay" ,"No Good")

Shear_Check = "Okay"

2
Amat = Wi = 462.25
3
Wi i
=~ = 1656.4ft

WTiot Mot

Pooi= —— + —— = 2.784.ksf
nax -
Amat S

Max_Pressure_Check := if(Pmaxc 0g."Okay" ,"No Good")

Max_Pressure_Check = "Okay"

WTyt Mg

P_. = - —— = -0.642-ksf

min

Amat
Min_Pressure_Check := n[(Pmm 2 0)-(Pmin < gg) . "Okay" ,"No Good'|

Min_Pressure_Check = "No Good"

P 1
Xp= S
F'max‘pmin
We
W,
Xg = —f = 3.583 Since Resultant Force is Not in Kemn, Area to
6 which Pressure is Applied Must be Reduced.
M
T
Wit
2WT,
tot
Pyi= S - 3.058-ksf
Wi
3Wf- '? —5 B

Gagj = f(Pmin < 0,P5,Pmay) = 3.058:ksf

Pressure_Check:= if(Qadj < qg,"Okay","No Good")

Pressure_Check = "Okay"
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Pt R R 5 O W 145-ft EEl Monopole
—enteredg © é i un W centekeng rom .
t !.L.' :1';':: :‘ion:;m;::dl = 5"‘301:::«& D8O Location: Barkhamsted, CT
Eranford, {7 06405 F:(203] 488 8547
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 10/31/12 Job No. 12063.C032

Concrete Bearing Capacity:

Strength Reduction Factor = &= 0.65 (ACI-2008 9.3.2.2)

2
m-d
Bearing Strength Between Pier and Pad = Ppi= $.0.85f, —f} =1.225x 104-kips (ACI-2008 10.14)

Bearing_Check := if(Py, > LF-Axial,"Okay" ,"No Good')
Bearing_Check = "Okay"

Shear Strength of Concrete:

Beam Shear: (Critical section located at a distance d from
the face of Pier) (ACI 11.31.1)
¢ = 0.85 (AC1 9.3.2.5)

d:=Te— C"rpad e

W d

i
2 2

dy=dy—d

” diow Pmax~ Pmin %dj
=1 % s T
ope > W W, T
Slope-d4
Vieq = LF| (daqj — Slope-dq) + Wedy
Vavail = G2 f-psi-Wd (ACI-2008 11.2.1.1)

Beam_Shear_Check = if{Vgq < Vayaj»"Okay","No Good" )

Beam_Shear_Check = "Okay"

Punching Shear. (Critical Section Located at a distance of /2
from the face of pier) (ACI 11.1.1.2)
Critical Perimeter of Punching Shear = by:= (dp + d)-m =319
2
T\‘(dp + d)
Area Included Inside Perimeter = Apo = e =812
Area Outside of Perimeter = Agut = Amat“Abo=3B1'1

Standard Monopole Foundation.xmcd.xmcd Page 3.6-5
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£3-2 Narth Beanford Road PL0203) 258 0580 Location:
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Rev. 1: 10/31/12

FOUNDATION ANALYSIS

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Guess Value =

Given

Required Shear Strength =

Available Shear Strength =

Steel Reinforcement in Pad:

Required Reinforcement for Bending:

Strength Reduction Factor =

Maximum Bending at Face of Pier =

Standard Monopole Foundation.xmcd.xmcd

Vy= 1ksf (From "Foundation Analysis
and design”, By Joseph
Wit Bowles, Eq. 89)
d2 +dyd=
LA

Vi Find(vu) = 4.9-ksf
VL.I = Vu-d-Wf = 333.3-kip5
Vygq = LF-V = 444.3Kips

Vayail = ¢4/ fopsibyd = 3131.9-kip (ACI-2008 11.11.2.1)
Punching_Shear_Check = if(vreq <V pyail"Okay" ,"No Good")

Punching_Shear_Check = "Okay"

bm = .80 (ACI-2008 9.3.2.1)
Op = Oadj — d4-Slope = 1.586-ksf

2
¢’ d

4 1
Mo (e — g + Gy Wy = 1611.9Kip
= (%0~ %) 5+ 7 | ¥

A= |o0.85 if 2500-psi<f;< 4000-psi = 0.85
0.65 if f,> 8000-psi

f
(_c—_ — 400

0]
b SO, .0.5|| otherwise
1000

(ACI1-200810.2.7.3)

0.85-

Mn
R = ——— =57.7psi

Oy Wi d

0.85 2R
pe — Cl1= [1- ——|=0.001
f 0.851

y C

Bin = 1-333:p = 0.00129
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Branford, {7 06105 F 1203 A48 8587
Prepared by: T.J.L. Checked by: C.F.C.
Rev. 1: 10/31/12 Job No. 12063.C032

Required Reinforcement for Tem ture and Shrinkage:

pgh= |-0018 if fy = 60000-psi (ACI -2008 7.122.1)

.0020 otherwise

Check Bottom Bars: ) Pg|
As = pmmWf-d if Pmin >

2
= 12.674-in

d
psh-Wf- 5 otherwise
A = A NB,, = 17.3:i z
Sprov = Apbot NBpot = 1/-21N
Pad_Reinforcement_Bot == if{AS oy > As,"Okay","No Good")

Pad_Reinforcement_Bot = "Okay"
3 d 2
Check top Bars: As = pgpy| Wy | = 8.8:in

L2
Asprov = Abtop‘NBtop =17.3-in
Pad_Reinforcement_Top := if(ASpFOV > As,"Okay" ,"No Good")

Pad_Reinforcement_Top = "Okay"

Developement Length Pad Reinforcement:

Wi - 2:CVrpag ~ NBpot dobot

Bar Spacing = Bspad’= NBbot— 3 = 10.95-in
N T " Bopad . PsPad|
Spacing or Cover Dimension = = iff Cvrpgg < 5 Vipad> 5 =.n
Transverse Reinforcement Index = k‘tr =0 (ACI-2008 12.2.3)
3, -Brad Tpad ™
y®pad Ppad Tpad “pad .
= . =23.7-in
Labt ot kg Gbiot
40. | f psi——
4/ € dbbot
Minimum Development Length = Ldbmin = 12-in (ACI-2008 12.2.1)

Labtcheck = f{Labt > Ldbmin,"Use L.dbt" ,"Use L.dbrmin'")
; . _ W gy 44
Available Length in Pad = Lpag= i C‘”pad = 84.in
Lpad_Check:= if{Lpaq > Lapt"Okay” ,"No Good" )

Lpad_Check = "Okay"

Standard Monopole Foundation.xmed.xmed Page 3.6-7
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Rev. 1: 10/31/12

FOUNDATION ANALYSIS

145-ft EElI Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Steel Reinforcement in Pier:

Area of Pier=

Bar Spacing In Pier =

Diameter of Reinforcement Cage =

Maximum Moment in Pier =

Standard Monopole Foundation.xmed.xmed

Tr"’p2 2
B~ BB TR
P 4

A = 0.01-0.05-A, = 2.?7’-ir|2

smin’ E (ACI-2008 10.8.4 & 10.9.1)

2

NB, = 36.13:in

Asprov = NBpierAppier
Steel_Area_Check := if(Asprov > Agrmins"Okay" ,"No Good")

Steel_Area_Check = "Qkay"

dp-'n

Bepiar= —— — iy
sPier bpier
NBpinar B

=4.737.in

1.'}iam,_.'a,_;]E = dp— Z'C"rpier: 78in

M, := | OM + Shi Aep LF = 44228.9-in-ki
o + Shear- Lp+7 LF = .9-in-kips

Pier Check evauated from outside program and results are listed below,

kips

Axal1333  Mp
in-kips

(O N n P, M) (dp-12 NBpier BSpier
(D Nn P, qu]=(84 46 8 40 44228.9)
(6Pn oMy fsp p)=(0000)

(6Pp oMy fsp 0):= &P (DN, P M )T

(6P oMy, fgp o) = (63 69649 60 0)

Axial_Load_Check := if(q:Pn = P,"Okay","No Good")
Axial_Load_Check = "Okay"
Bending_Check := if(daMxn = M,,,"Okay","No Good")

Bending_Check = "Okay"
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145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.
Job No. 12063.C032

Development Length Pier Reinforcement:

Available Length in Foundation:

Tension:

Spacing or Cover Dimension =

Transverse Reinforcement =

Minimum Development Length =

Pier reinforcement bars are standard 90 degree hooks
and therefore developement in the pad is computed
as follows:

Standard Monopole Foundation.xmed.xmed

Lpier:= Lp - C‘"pier = 63-in

Lpad = Tg- C"'rpad = 39in

(ACI-2008 12.2.3)

_ Bspier Bspier _
c=i C‘"pier< 5 ,Cvrpger, =z = 2.368-in

k= 0 (ACI-2008 12.2.3)
AT T RV e
y “pier Ppier Tpier “pier .
Labt = Cr kg 'dbpier= 30.04.in
40- [Topsi| —
bpier
1200-dpy i
L= 27— 13.262in (ACI 122.1)
fe
psi

Lab = Ma{ Lt Ldbmin)

Liension, Check = f{Lpier * Lpac > Lot "Okey" "No Good')

Ltension_Check = “Okay"

(ACI-2008 12.3.2)

02
pler’y .
Ldbc1 LIS 18.974-in

[ fopsi

in )
Labmin = 0.0003- 7~ (dpierfy) = 180
Lobe = f{Labct = Laomin+ b Ldbmin) = 18974
Leompression_Check = if('—nirar + Lpag > Ldbe-"Okay" ,"No Gmd")

Lcompression_Check = "Okay"
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FOUNDATION ANALYSIS

145-ft EEl Monopole
Barkhamsted, CT

Prepared by: T.J.L. Checked by: C.F.C.

Job No. 12063.C032

Tie Size and Spacing in Column:

Minimum Tie Size =

Seismic Factor =

Maximum Spacing =

Number of Ties Required =

Check Anchor Steel Embedment:

Depth Available =

Length of Anchor Bolt =

Standard Monopole Foundation.xmcd.xmed

Tiein = if(BSpier < 10,3,4) =3

Used #3 Tes

z:=if{Z<2,1,05) =1 (ACI-2008 21.10.5)
Sjim1 = 16-Gppigrz = 16N

48-drjg

Slimz = -z=18in

Slima = Df-z = 96-in

Slim4 = 18in
Slim1
Slim2 )
Stjg = mi = 16:in
Siim3
Slima
Lpigr = 3in
ntie:: —'s—‘—' +1=4.75
tie

Dap = Lt~ App = 7t

(0.11‘fya)-in
\/fc-psi

= 10.87-ft

Lanchor =

Depth_Check := if( Dap 2 Lanchor"Okay" . "No Good")

Depth_Check = "No Good"

[Note: Anctor date is provided ]
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AM-X-CD-14-65-00T-RET (4’ 65° Dual Broadband Antenna)

Dual Band Electrical DownTilt Antenna
698 ~ 894MHz, X-pol., H65" / V17.0°
1710 ~ 2170MHz, X-pol., H65" / \V8.5°
Electrical Specification

Frequency Range 698~894MHz 1710~2170MHz
Impedance 500
Polarization Dual, Slant +45°
i i X 1710-17.
14.8dBi / 12.65dBd @ 824-894MHz . 4 ’ )
16.0dBi / 13.85dBd @2110-2155MHz
: 67" @ 698-806MHz 60" @ 1710-1755MHz
Horizontal . 61" @ 1850-1900MHz
R B 64" @ 2110-2155MH
Beamaan 8 B'g 1710- 1755MHZ
é - z
17. -806MH
Vertical o g_@@zgzz 294 i sz 8.5" @ 1850-1900MHz
) 8.0" @ 2110-2155MHz
VSWR <151
Front-to-Back Ratio 228 dB
Electrical Downtilt Range 2" ~16° 0" ~10°
Isolation Between Ports 230 dB
Isolation Between Ports of Different Frequency Elements 235dB
C Pole Discrimination 1de 2 or”
ross Pole Discri 150dBi @ 0"
First Upper Side Laobe Suppression 16dB
>16dB @ 0-6" Tilt >16dB @ 0-6" Tilt
Side Laobe Suppression >18dB @ 7-12° Tilt >18dB @ 7-10° Tilt
(Up to 15" from Boresight) (Up to 15° from Boresight)
Passive Intermodulation < -150 dBc @ 2x20w
Input Maximum CW Power 500 W 300w
Envi Ic i IP65 for Rademe
nvironmental Compliance IPET for Corinations
pare i Field Replaceable RET Electronic Control Module /
RETiMotorConnaurtion RET Motor is internal to antenna & not field replaceable
Compliant with AISG 1.1 and 2.0 AISG 1.1 and 2.0

Mechanical Specification

i ' inch

Dimension (WxDxH) 11.8x5.9x48 inches

(300%150%1219mm)
Weight (Without clamp) 36.4 Ibs (16.5 kg)
Connector

4 x 7/16 DIN(F), Long Neck
Max Wind Speed 150 mph
Wind Load (@150 mph) 1260 N

www.kmwcomm.com
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AM-X-CD-16-65-00T-RET(6’ 65° Dual Broadband Antenna)

Fnl{gﬁlj emnt

Dual Band Electrical DownTilt Antenna

698 ~ 894MHz, X-pol., H65" / V12°

1710 ~ 2170MHz, X-pol., H65" / V6.0°
Electrical Specification

Frequency Range 698~894MHz 1710~2170MHz
Impedance 500
Polarization Dual, Slant +45°
, i/15. 1 -17,
16.0dBi / 13.85dBd @ 824-894MHz o A @ )
17.1dBi / 14.95dBd @ 2110-2155MHz
65" @ 1710-1755MHz
i 5" @ 698-806MH
Horizontal e g 67" @ 1850-1900MHz
il 69° @ 2110-2155MH
peanaon 6.5 - 1710- 1?55I‘\.’iHz
, 12.3' @ 698-806MHz A 5
Vertical 15 @ 824.-894MHz 6.0° @ 1850-1900MHz
) 5.7 @ 2110-2155MHz
VSWR <£1.5:1
Front-to-Back Ratio 227 dB
Electrical Downtilt Range 2°~16° 0 ~10°
Isolation Between Ports 230dB
Isolation Between Ports of Different Frequency Elements =235dB
e hgt SR 10.0 dB @ +60°
Cross Pole Discrimination 15.0 dBi @ 0"
First Upper Side Lobe Suppression 16dB

Side Lobe Suppression

>16dB @ 0-6" Tilt
>18dB @ 7-12" Tilt >18dB @ 7-10" Tilt
(Up to 10" from Boresight) (Up to 10° from Boresight)

>16dB @ 0-6° Tilt

Passive Intermodulation

<-150 dBc @ 2x20w

Input Maximum CW Power

500 W 300w

Environmental Compliance

IP65 for Radome
IP67 for Connectors

RET Motor Configuration

Field Replaceable RET Electronic Control Module /
RET Motor is internal to antenna & not field replaceable

Compliant with AISG 1.1and 2.0

AISG 1.1and 2.0

Mechanical Specification

; inchi

Dimension (WxDxH) 11.8x5.9x72 inches

(300x150%1829mm)
Weight (Without clamp) 48.5 Ibs (22.0 kg)
Connector

0 4 x 7/16 DIN(F), Long Neck

Max Wind Speed 150 mph
Wind Load (@150 mph) 1891 N

www.kmwcomm.com
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DC6-48-60-18-8F
DC Surge Suppression Solution

The DC6-48-60-18 is a dual chambered, DC surge sup
Distributed Antenna Systems. The system will protect
surges and lightning, and connect up to 18 fiber pairs.
waterproof enclosure.

.

FEATURES

Protects up to 6 Remote Radio Heads, each with its own
protection circuit.

Flexible design allows for installation at the top of a tower
for Remote Radio Head protection.

Includes fiber connections for up to 18 pairs of fiber.

LED indicators on individual circuits provide visual
indication of suppressor status.

Form ‘C’ relays allow for remote monitoring of the
suppressor status.

Patented Strikesorb technology provides over 60 kA of
surge current capacity per circuit.

Strikesorb suppression modules are fully recognized to UL
1449-3rd Edition Safety Standard, meeting all intermediate
and high current fault requirements to facilitate use in OEM
applications.

Raycap recommends that DC protection system be installed
within 2 meters or 6 feet of the radio.

Dome design is lightweight and aerodynamic providing
maximum flexibility for installation on top of towers.

pression system for use in multi-circuit,
up to 6 Remote Radio Heads from voltage
The system is enclosed in a NEMA 4 rated,
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DC6-48-60-18-8F

DC Power Surge Protection

Model Number DC6-48-60-18-8F
Nominal Operating Voltage 48 VDC
Nominal Discharge Current (l,) 20 kA 8/20 ps
Maximum Discharge Current (1, .,) per NEMA LS-1 60 kA 8/20 ps
Maximum Continuous Operating Voltage (U,) 75VDC
Voltage Protection Rating 400 V
e e e s e

Suppression Connection Method Compression lug, #2-#14 AWG Copper, #2-#12 Aluminum
Fiber Connection Method LC-LC Single mode duplex
Environmental Rating IP 68, 7m 72hrs
Operating 'Temperature -40°Cto +80°C
Storage Temperature -70°Cto+80°C
Cold Temperature Cycling IEC 61300-2-22e -30° C to + 60° C 200 hrs @ 5 psi
Resistance to Aggressive Materials CEIl IEC 61073-2 including acids and bases
UV Protection 1SO 4892-2 Method A Xenon-Arc 2160 hrs
Weight 20 Ibs without Mounting Bracket

STANDARDS

Strikesorb modules are compliant to the following Surge Protection
Device (SPD) Standards:

- ANSI/UL 1449 - 3rd Edition

- IEEE C62.41

- NEMA LS-1, IEC 61643-1:2005 2nd Edition:2005

- IEC 61643-12

- EN 61643-11:2002 (including A11:2007)

Certified to TUV Rheinland
GS‘OTF‘0435V 1SO 9001:2000 of North America
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