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October 9, 2008
Via Federal Express

S. Derek Phelps, Executive Director
Connecticut Siting Council

Ten Franklin Square

New Britain, CT 06051

Re:  Notice of Exempt Modification
Crown Castle USA, Inc. Telecommunications Facility
7 Berkshire Road/1358 New Britain Avenue, West Hartford, Connecticut

Dear Mr. Phelps:

Youghiogheny Communications-Northeast, LLC, doing business as Pocket
Communications (‘“Pocket”), intends to install antennas and appurtenant equipment at the
existing 120-foot monopole facility owned by Crown Castle USA, Inc. and located at 7
Berkshire Road/1358 New Britain Avenue, West Hartford, Connecticut (“Facility”). Pocket
Communications provides prepaid, flat rate wireless voice and data services to more than a
quarter of a million subscribers. Pocket is licensed by the Federal Communications Commission
(FCC) to provide PCS wireless telecommunications service in the State of Connecticut, which
includes the area to be served by the proposed installation. This installation constitutes an
exempt modification pursuant to the Public Utility Environmental Standards Act, Connecticut
General Statutes Section 16-50g et. seq. (PUESA), and Section 16-50j-72(b)(2) of the
Regulations of the Connecticut State Agencies adopted pursuant to PUESA. In accordance with
R.C.S.A. Section 16-50j-73, a copy of this notice has been sent to Scott Slifka, Mayor, Town of
West Hartford.

The existing Facility consists of a 120-foot self-supporting monopole tower capable of
supporting multiple carriers within a fenced compound. The coordinates for the Facility are Lat:
41°-43°-50” and Long: 72°-45’-13”. The tower 1s located in the southwest corner of west
Hartford, approximately feet north of New Britain Avenue, roughly 100 feet east of the on-ramp
merge with Interstate 84 (see Site Map, attached as Exhibit A). The tower currently supports
Verizon antennas at the one hundred five foot (105”) level centerline AGL (above ground level),
and Sprint Nextel antennas at the one hundred seventeen foot level (117°) AGL. As explained in
the structural analysis report, AT&T has abandoned their place on this tower at the ninety five
foot level (95’) AGL and Pocket will assume their location. T-Mobile has also removed
antennas from the tower at the eighty five foot level (85’) AGL. Nextel has relocated some of
their equipment from the one hundred twenty eight foot level (128) and collocated it with Sprint
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at the one hundred seventeen foot (117°) level AGL. As is also mentioned in the structural
report, modifications will be made in accordance to the structural report plans to insure the
structural integrity and proper capacity for the tower. Pocket proposes to install three Kathrein
742-213 flush mount antennas on the tower at the ninety six foot centerline (96’) AGL, and a
Nortel CDMA Micro BTS 3231 cabinet, mounted on an “H-Frame,” contained within a six foot
by six foot (6°-0” x 6°-0”) lease area. A small GPS antenna will be mounted to an ice bridge will
run from the lease area to the tower. Utilities will be run via a proposed underground conduit
from an existing utility backboard, within the compound (See Design Drawings and Equipment
Specifications, attached as Exhibits B and C respectively).

For the following reasons, the proposed modifications to the Berkshire Road/New Britain
Avenue Facility meet the exempt modification criteria set forth in R.C.S.A. Section 16-50j-
72(b)(2):

1. The proposed modification will not increase the height of the tower as Pocket’s antennas
will be installed at a center line height of approximately 96 feet.

2. The installation of Pocket’s equipment and shelter will not require an extension of the site
boundaries.
3 The proposed modifications will not increase the noise levels at the existing Facility by

six decibels or more.

4. The operation of the additional antennas will not increase the total radio frequency (RF)
power density, measured at the site boundary, to a level at or above the standard adopted
by the Connecticut Department of Environmental Protection as set forth in Section 22a-
162 of the Connecticut General Statutes and MPE limits established by the Federal
Communications Commission. The worst-case RF power density calculations for the
proposed Pocket antennas would be 36.66% of the FCC standard (see general power
density calculations table, attached as Exhibit D).

Also attached, Exhibit E, is a structural analysis confirming that the tower can support the
existing and proposed antennas and associated equipment.

For the foregoing reasons, Pocket respectfully submits that the proposed antenna
installation and equipment at the West Hartford Facility constitutes an exempt modification
under R.C.S.A. Section 16-50j-72(b)(2).
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Respectfully Submitted,

Qﬂ/\ ﬂ’(/-\//

Carrie L. Larson

¢e: Scott Slifka, Mayor
West Hartford United Methodist, underlying property owner



Exhibit A

Site Map
Pocket Site HFCTO0379B

7 Berkshire Road/1358 New
Britain Avenue

West Hartford, Connecticut
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Exhibit B

Design Drawings
Pocket Site HFCTO0379B

7 Berkshire Road/1358 New
Britain Avenue

West Hartford, Connecticut
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Exhibit C

Equipment Specifications
Pocket Site HFCTO0379B

7 Berkshire Road/1358 New
Britain Avenue

West Hartford, Connecticut




, I T : : 742 213
KATHREIN .
SCALA DIVISION 65° Panel Antenna

Kathrein’s X-polarized adjustable electrical downtilt antennas offer
the wireless carrier the ability to tailor polarization diversity sites for
optimum performance. Using variable downtilt, only a few models
need be procured to accommodate the needs of widely varying
conditions. Remotely controlled downtilt is available as a retrofitable
option.

* 0-6° downtilt range.

¢ UV resistant pulltruded fiberglass radome.

* DC Grounded metallic parts for impulse suppression.
* No moving electrical connections.

* Wideband vector dipole technology.

* Optional remote downtilt Control.

¢ Will accomodate future 3G / UMTS applications.

General specifications:

Frequency range 1710-2170 MHz 3 o
VSWR <151 LTS
Impedance 50 ohms ﬁi‘\‘\{\“;’%"%
i T< AR P
rt?rmo?.ulatlon (2x20w) II\;I?) <1 :04%80 B ﬁﬁ'@%&%{f‘ﬁﬁ
olarization +45° and -45° o N
B AN S Y
Front-to-back ratio >30 dB (co-polar) ﬂ
(180°£30°) 25 dB (total power) o‘,lllm\‘}s .
Maximum input power 300 watts per input (at 50°C) $ w %
Electrical downtilt 0-6 degrees
continuously adjustable Horizontal pattern
Connector 2 x7/16 DIN female +45°- polarization
Isolation >30dB
Cross polar ratio
Main direction 0° 25 dB (typical) %
Sector +60° >10dB “i
Weight 221b (10 kg) hé\\“‘\‘f
Dimensions 76.5x 6.1 x 2.7 inches h§§\\\ :
(1942 x 155 x 69 mm) I e L
T NS
Equivalent flat plate area 4.62 ft2 (0.429 m?) : ‘5@,@/&{\\@@
Wind survival rating* 120 mph (200 kph) o %’llﬂ\\\& ks
Shipping dimensions 87.2 x 6.8 x 3.6 inches l‘&!“
(2214 x 172 x 92 mm) hd
Shipping weight 24.31b (11 kg) Vertical pattern
Mounting Fixed and tilt mount options are available for +45°- polarization

21to 4.6 inch (50 to 115 mm) OD masts.
See reverse for order information.

Specifications: 1710-1880 MHz 1850-1990 MHz 1920-2170 MHz
Gain 19 dBi 19.2 dBi 19.5 dBi
+45° and -45° polarization  67° (half-power) 65° (half-power) 63° (half-power)
horizontal beamwidth
+45° and -45° polarization  4.7° (half-power) 4.5° (half-power) 4.3° (half-power)

vertical beamwidth

Vertical Pattern—sidelobe 0° 2° 4° 6°T 0° 2° 4° 6°T 0° 2° 4° 6°T
suppression for first side- 18 17 15 15dB 18 18 17 15dB 18 18 17 15dB
lobe above main beam

e *Mechanical design is based on environmental conditions as
ﬁ e b stipulated in EIA-222-F (June 1996) and/or ETS 300 019-1-
v 4 which include the static mechanical load imposed on an
antenna by wind at maximum velocity. See the Engineering

Lead-Free Section of the catalog for further details.

10642-H
936.2074/h

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991
Email: communications @kathrein.com Internet: www.kathrein-scala.com



742 213

“ “TH “ Ell " 65° Panel Antenna

2.5 inches
(64 mm)
ol |0o

A [ 1
A
76.5 inches
(1942 mm)
78.6 inches
(1996 mm)
2 x 738 546 Mounting Kit 79.8 inches
/ (2026 mm)
Mounting Options:

Model Description
2 x 738 546 Mounting Kit for 2 to 4.6 inch

(50 to 115 mm) OD mast.
737 978 Tilt Kit for use with the above mounting kit,

0-11 degrees downtilt angle.

(requires 2 x 738 546 Mounting Kit) Y
742 263 Three-panel Sector Mounting Kit A ol l0o

(120 deg. ea.) for 3.5 inch

(89 mm) OD mast.

2.7 inches
(69 mm)

Y

©© 0

6.1 inches
(155 mm)

1710-2170) [i710-2170
-45° +45°

716DIN  7/16 DIN

Order Information:
Model Description

742 213 Antenna with 7/16 DIN connectors
0°-6° adjustable electrical downtilt

All specifications are subject to change without notice. The latest specifications are available at www.kathrein-scala.com.

Kathrein Inc., Scala Division Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991
Email: communications @kathrein.com Internet: www.kathrein-scala.com
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AWS BTS 3231

>BUSINESS MADE SIMPLE

CDM A BTS 323 1 tﬁﬁg;‘sgé’?é;hhig ;[)(1)]1 fdejiigh. locations such as
AWS 1.7/2.1 GHz
(Outdoor/Indoor)

CDMA BTS 3231

Industry’s Highest Capacity
AWS Micro BTS

The CDMA BTS 3231 is the latest extension to
Nortel Networks BTS (Base Transceiver
Station) portfolio providing the ideal solution
for urban, sub-urban and rural deployments. The
CDMA BTS 3231 is a 3-carrier, 3-sector
outdoor/indoor BTS operating at the AWS band
of 1.7/2.1 GHz supporting 1S-95, 1XRTT and
1XxEV-DO simultaneously. BTS 3231 provides
flexible deployments solutions including floor,
rack, and wall mount options. The power
consumption of BTS3231 is industry leading
consuming only 630W for 3C3S. The BTS
3231 is also very light at 2401bs making it easy

36.7"

Pocket/Youghiogheny Communications - Northeast, LLC
Equipment Information
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1. Introduction

The purpose of this report is to investigate compliance with applicable FCC regulations for the proposed
Pocket antennas installed on the existing tower at 7 Berkshire Road/1358 New Britain Ave, West Hartford,
CT.

These calculations assume that the antennas are operating at 100 petcent capacity, that all antenna channels
are transmitting simultaneously, and that the radio transmitters are operating at full power. Obstructions
(trees, buildings etc.) that would normally attenuate the signal are not taken into account. As a result, the
predicted signal levels are much more conservative (higher) than the actual signal levels will be from the
finished installation.

Public exposure to radio frequencies is regulated and enforced in units of microwatts per square centimetet
(mW/ cm®. The number of mW/cm® emitted is called the power density. The general population exposure
limit for the cellular band is 0.567-0.593 mW/ cm® and the general population exposure limit for the
PCS/AWS band is 1.0 mW/ cm? Because each cattier will be using different frequency bands, and each
frequency band has different exposure limits, it is necessary to report percent of MPE rather than power
density.

The FCC general population / uncontrolled limits set the maximum exposute 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.

Higher exposure limits are permitted under the occupational / controlled exposure categotry, 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 (through training), and they must be able to exercise control over their exposure.
General population / uncontrolled limits ate five times more stringent than the levels that ate acceptable for
occupational, or radio frequency trained individuals.”

The FCC describes exposure to radio frequency (RF) energy in terms of percentage of maximum permissible
exposure (MPE) with 100% being the maximum allowed. Rather than the FCC presenting the user
specification in terms of complex power density figures over a specified surface area, this MPE measure is
particularly useful, and even more so when considering that power density limits actually vary by frequency
because of the different absorptive properties of the human body at different frequencies.

MPE limits are specified as time-averaged exposure limits. This means that exposure can be averaged over 30
minutes for general population / uncontrolled exposute (ot 6 minutes for occupational / controlled
exposure). However, for the case of exposure of the general public, time averaging is usually not applied
because of uncertainties over exact exposure conditions and difficulty in controlling time of exposure.
Therefore, the typical conservative approach is to assume that any RF exposure to the general public will be
continuous.

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.

C SQUARED SYSTEMS, LLC 1 OCTOBER 7, 2008



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 limits for Maximum Permissible Exposure (MPE) for
transmitters operating between 300 kHz and 100 GHz. The FCC MPE limits are based on exposute limits
recommended by the National Council on Radiation Protection and Measurements (NCRP), the exposure
limits developed by the Institute of Electrical and Electronics Engineers, Inc., IEEE) and adopted by the
American National Standards Institute (ANSI).

Attachment B contains excerpts from OET Bulletin 65 and defines the Maximum Exposure Limit. As shown
in these excerpts, each frequency band has different exposure limits, requiring power density to be reported as
a percent of Maximum Permissible Exposure (MPE) when dealing with catriers transmitting in different
frequency bands.

3. RF Exposure Prediction Methods

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

EIRP

2

Power Density = (
T xR

) x Off Beam Loss

Where:
EIRP = Effective Isotropic Radiated Power

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

H = Horizontal Distance from antenna
V = Vertical Distance from bottom of antenna
Off Beam Loss is determined by the selected antenna patterns

C SQUARED SYSTEMS, LLC 2 OCTOBER 7, 2008



4. Calculation Results

Table 1 below outlines the power density information for the site. All information for cattiers other than
Pocket was obtained from current CSC database, except where otherwise noted'.

Effective

Radiated
comi |yt P €80 S | v, | e | iy || e

Transmitter

(Watts)
Nextel 9 100 128 851 900 0.0198 0.5673 3.48%
AT&T 4 275 95 1900 1,100 0.0438 1.0000 4.38%
Verizon 9 200 107 880 1,800 0.0565 0.5867 9.64%
Verizon 3 285 107 1900 855 0.0269 1.0000 2.69%
Sprint 11 118 118 1900 1,298 0.0335 1.0000 3.35%
T-Mobile 4 288 85 1930 1,152 0.0573 1.0000 5.73%
Pocket 3 631 96 2130-2133.75 1,893 0.0739 1.0000 7.39%
Total 36.66%

Table 1: Proposed Cartier Information

The above analysis verifies that emissions from the proposed site will be well below the maximum power
density levels as outlined by the FCC in the OET Bulletin 65 Ed. 97-01. Even when using consetvative
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 Petmissible Exposure at
the base of the tower is 36.66% of the FCC limit.

As noted in the introduction, obstructions (trees, buildings etc.) that would notmally 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 installation.

! According to the structural analysis report submitted on August 11, 2008 by the engineering firm of Vertical Solutions, Inc,
AT&T has abandoned this site and Pocket will assume their 95 location on this tower. T-Mobile’s has also abandoned the site
and have removed their antennas from the tower. Nextel has relocated their iDEN antennas from the 128’ location to collocate
with Sprint-Nextel PCS at the 118 location. All of the previously reported %MPE values however, have been retained in the
calculation for the purpose of the composite analysis.

C SQUARED SYSTEMS, LLC 3 OCTOBER 7, 2008



6. Statement of Certification

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

Edition 97-01.

/‘/ B
I/JM/% ' October 7, 2008
4

Date

Daniel 1. Goulet
C Squared Systems, LL.C

C SQUARED SYSTEMS, LLC 4 OCTOBER 7, 2008



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. IEEE-SA Standards Board

IEEE Std C95.3-1991 (Reaff 1997), IEEE Recommended Practice for the Measurement of Potentially

Hazardous Electromagnetic Fields - RF and Microwave. IEEE-SA Standards Board
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Attachment B: FCC Limits For Maximum Permissible Exposure (MPE)

(A) Limits for Occupational/Controlled Exposure

Frequency Electric Field  Magnetic Field ~ Power Density (5) Averaging Time

Range Strength (F) Strength (E) |E|% |H|?or S
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/ £2y* 6
30-300 61.4 0.163 1.0 6
300-1500 - - £/300 6
1500-100,000 - - 5 6

(B) Limits for General Population/Unconttolled Exposute

Frequency Electric Field Magnetic Field Power Density Averaging Time
Range Strength (E) Strength (E) ) |E|% |[H|?otS
(MHz) (V/m) (A/m) (mW/cm?) (minutes)

0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 219/f (180/£)* 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

NOTE 1: 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.

NOTE 2: 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 can not exercise control over their exposure.
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Plane-wave Equivalent Power Density
1,000 T — T T 1 T T
= Occupational/Controlled Exposure
—==—- General Population/Uncontrolled Exposure
1001 4
10F n
5t -
7T e—? . J
0.2t =
0.1 ] i1 ] 1 Ll 1 |
003 03 '[ 3 30 300 T 3,000 30,000 T 300,000
1.34 1,500 100,000
Frequency (MHz)

+ FCC Limits for Maximum Permissible Exposure (MPE)
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Structural Analysis
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August 11, 2008

Vertical Solutions, Inc.
Mr. Marco Morales . 2002 Production Drive
Crown Castle International

Apex, NC 27539
1200 MacArthur Blvd (888) 321-6167
(Nzlé(i)q\)fvggél\é\é227430 mlassiter@verticalsolutions-inc.com
Subject: Structural Analysis Report
Carrier Designation: Youghiogheny Co-Locate

Carrier Site Number: CT-0379B
Carrier Site Name: N/A

Crown Castle Designation: BU Number: 876324
Site Name: West Hartford United Methodist
JDE Job Number: 106955
Application Number: 65396

Engineering Firm Designation:  Vertical Solutions Project Number: 080497.07Rev2

Site Data: 1358 New Britain Ave, W, Hartford, Hartford Co, CT, 06110
Latitude N 41° 43’ 50.37, Longitude W 072° 45’ 13.17’
120 foot Self Supporting Pole Structure

Dear Mr. Morales,

Vertical Solutions is pleased to submit this “Structural Analysis Report” to determine the structural

integrity of the aforementioned tower. This analysis has been performed in accordance with the
Crown Castle Structural ‘Statement of Work'’.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our
analysis we have determined the tower and foundation stress level for the structure, under the
following load case, to be:

LC1: Existing + Reserved + Proposed Equipment Sufficient Capacity

Note: See Table | and Table !l for the proposed and existing/reserved loading.

The analysis has been performed in accordance with the ANSI/TIA-222-F standard based upon a
basic wind speed of 80-mph fastest mile and 1/2in. radial ice.

All equipment and modifications proposed in this report shall be installed in accordance with the
attached drawings for the determined available structural capacity to be effective.

We at Vertical Solutions appreciate the opportunity of providing our continuing professional services
to you and Crown Castle International. If you have any questions or need further assistance on this or

any other projects please give us a call. g,
o OF CONNgo %,
N Q’.o L. pasl0 %

03

Respectfully submitted,

.’ f i 2 % s .': :E
H i e a ., N025064 .u. s
. . %%“'c(/c QQQ".Q“/&?\“\
Michael L. Lassiter, S.E., P.E., CW.I. %K@SEN‘\\ S
Structural Engineer, Civil Engineer, Certified Weld Inspector & President Uy SIONALEY (&

Ui

AUG 1 1 2908
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August 11, 2008

Vertical Solutions, Inc.

Mr. Marco Morales 2002 Production Drive

Crown Castle International

1200 MacArthur Bivd ooy 321010

Mahwah, NJ 07430 lassi . Lo

(201) 236-9032 mlassiter@verticalsolutions-inc.com
Subject: Structural Analysis Report

Carrier Designation: Youghiogheny Co-Locate

Carrier Site Number: CT-0379B
Carrier Site Name: N/A

Crown Castle Designation: BU Number: 876324
Site Name: West Hartford United Methodist
JDE Job Number: 106955
Application Number: 65396

Engineering Firm Designation:  Vertical Solutions Project Number: 080497.07Rev2

Site Data: 1358 New Britain Ave, W, Hartford, Hartford Co, CT, 06110
Latitude N 41° 43’ 50.37, Longitude W 072° 45’ 13.17’
120 foot Self Supporting Pole Structure

Dear Mr. Morales,

Vertical Solutions is pleased to submit this “Structural Analysis Report” to determine the structural
integrity of the aforementioned tower. This analysis has been performed in accordance with the
Crown Castle Structural ‘Statement of Work'.

The purpose of the analysis is to determine acceptability of the tower stress level. Based on our
analysis we have determined the tower and foundation stress level for the structure, under the
following load case, to be:

LC1: Existing + Reserved + Proposed Equipment Sufficient Capacity

Note: See Table | and Table Il for the proposed and existing/reserved loading.

The analysis has been performed in accordance with the ANSI/TIA-222-F standard based upon a
basic wind speed of 80-mph fastest mile and 1/2in. radial ice.

All equipment and modifications proposed in this report shall be installed in accordance with the
attached drawings for the determined available structural capacity to be effective.

We at Vertical Solutions appreciate the opportunity of providing our continuing professional services
to you and Crown Castle International. If you have any questions or need further assistance on this or
any other projects please give us a call.

Respectfully submitted,

Michael L. Lassiter, S.E., P.E., CW.I.
Structural Engineer, Civil Engineer, Certified Weld Inspector & President
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Crown Castle International August 11, 2008

120-ft Self Supporting Pole Structure CCI BU No. 876324
VSi Project Number 080497.07 (MR-1181) Page 3

1) INTRODUCTION
The subject tower is a 120-ft monopole manufactured by ROHN in 1997.
2) ANALYSIS CRITERIA

Specific standards and code (analysis)
e TIA-222-F — 80-mph basic wind speed and 1/2-in radial ice

Table 1 - Proposed (P) Antenna and Cable Information

Center Number Feed
N Number
Line Antenna of Line
Elevation Ant:rfmas Manufacturer Antenna Model Mount Feed Size
(ft) Lines {in)
96 3 Kathrein 742 213 Flush Mounts 6 15/8

Table 2 - Existing (E) and Reserved (R) Antenna and Cable Information

Cfir;t:r Number Antenna Nugfb * 7.?::
Elevation A nt;’l:nas Manufacturer Antenna Model Mount F.eed S.ize
(ft) Lines (in)
9 Sprint (MLA) Sprint MLA Antenna 9 15/8
6 Decibel (E) 950F65T2E-M
1 RR90-11-05DBL
117" : EMS Wireless (E) SRIELII90BL | Piatform with Handrail s | 11
1 RR90-11-05DBL
1 EMS Wireless (R) RR90-11-00DBL
1 RR65-12-00DBL
6 Antel (E) LPA-80090/4CF . : 12
105 5 Decibel (E) 950F85T2E-M Platform with Handrail (SLA) 11/4
60 2 Kathrein (E) 0G-860/1920/GPS-A (2) Side Arm Mounts 2 1/2
47 1 Lucent (E) KS24019-L112A Side Arm Mount 1 172
1 Lucent (R) KS24019-L112A Side Arm Mount 1 172
T~ Installed and Reserved Antenna wind area s greafer than MLA. Therefore, installed and proposed antennas were used in the analysis



Crown Castle International
120-ft Self Supporting Pole Structure
VSi Project Number 080497.07 (MR-1181)

August 11, 2008
CCI BU No. 876324
Page 4

3) ANALYSIS PROCEDURE
3.1) Documents Reviewed

Refer to Appendix A for listing and descriptions of documents reviewed.

3.2) Analysis Method

RISA Tower (version 5.2), a commercially available analysis software package, was used to
create a three-dimensional model of the tower and calculate member stresses for various
dead, live, wind, and ice load cases. All loads were computed in accordance with the
ANSI/TIA-222-F or the local building code requirements. Selected output from the analysis
is included in Appendix.

3.3) Assumptions

This structural analysis does not include a grouted base plate.

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

4. The configuration of antennas, transmission cables, mounts and other appurtenances
are as specified in Tables 1 and 2 and the referenced drawings.

W=

If any of these assumptions are not valid or have been made in error, this analysis may be affected,

and Vertical Solutions should be allowed to review any new information to determine its effect on the
structural integrity of the tower.



Crown Castle International
120-f1 Self Supporting Pole Structure
VSi Project Number 080497.07 (MR-1181)

August 11, 2008
CCI BU No. 876324
Page 5

4) ANALYSIS RESULTS

Table 4 — Tower Component Stresses vs. Capacity - LC1

RISA Tower Analysis Summary:
Summary
Notes: Component Elevation (ft) % Capacity Pass/Fail
L1 120-90 67 Pass
L2 90-62 97 Pass
L3 62-60 93 Pass
L4 60-43 99 Pass
L5 43-30 99 Pass
L6 30-22 96 Pass
L7 22-0 100 Pass
Individual Components:
Notes: Component Comments % Capacity Pass/Fail
Base Plate 98 Pass
Flange Plate 30 99 Pass
Flange Plate 60 100 Pass
Flange Plate 90 73 Pass
Anchor Bolts 98 Pass
Flange Bolts 30 67 Pass
Flange Bolts 60 60 Pass
Flange Bolts 90 45 Pass
1 Base Foundation 79 Pass
Structure Rating (max from all components) = | 100%

Notes:

1) See additional documentation in “Appendix E— Additional Calculations” for calculations supporting the % capacity listed.
2) Capacities up to 100% are considered acceptable based on analysis procedures used.

4.1) Recommendations

Install modifications per the drawings in Appendix E.



Crown Castle International July 28, 2008
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Appendix A

Documents Reviewed
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120-ft Self-Supporting Pole Structure CCI BU No. 876324
VSi Project Number 080497.07 (MR-1181)

Appendix B

Base Level Drawing
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120-ft Self-Supporting Pole Structure CCI BU No. 876324
VSi Project Number 080497.07 (MR-1181)

Appendix C

RISA Tower Output



— T A P Job
REGA Tower °

Page

West Hartford United VS| #080497.04 10f 1
. . Project Date
Vertical Soluti Inc.
003 Production Drive - 876324 15:09:57 07/28/08
Apex, NC 27539 Client Designed by
Phone: (888) 321-6167
FAX. (919, 321-1768 Crown Castle Inc estover

Tower Input Data

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

Tower is located in Hartford County, Connecticut.

¢ Basic wind speed of 80 mph.
e Nominal ice thickness of 0.5000 in.
o Ice density of 56 pcf.
e A wind speed of 69 mph is used in combination with ice.
¢ Deflections calculated using a wind speed of 50 mph.
e 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 A153 Standards..
e  Welds are fabricated with ER-70S-6 electrodes..
¢ A non-linear (P-delta) analysis was used.
e Pressures are calculated at each section.
e Stress ratio used in pole design is 1.333.
¢ Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.
Pole Section Geometry
Section Elevation Section Pole Pole Socket Length
Length Size Grade St
A ¥
Ll 120'-90' 30 P24x1/4 A572-42
(42 ksi)
L2 90'-62' 28’ P24x3/8 A572-42
(42 ksi)
L3 62'-60' 2! P25.25x.35" A572-50
(50 ksi)
L4 60'-43" 17 P30x3/8 A572-42
(42 ksi)
L5 43'-30' 13 P31.25x.378" AS572-50
(50 ksi)
L6 30'-22' 8 P36x3/8 A572-42
(42 ksi)
L7 220’ 22 P 37.25x0.40 A572-50
(50 ksi)
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
¥id S in in
L1 120-90' 1 1 1
1.2 90"-62' 1 1 1
L3 62'-60' 1 1 1
1 1 1

L4 60'-43'



RISATower

Vertical Solutions Inc.
2002 Production Drive
Apex, NC 27539
Phone: (888) 321-6167
FAX: (919) 321-1768

Job Page
West Hartford United VS| #080497.04 20f2
Project Date
876324 15:09:57 07/28/08
Client Designed by
Crown Castle Inc estover

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
ft f in in in
L5 43'-30' 1 1 1
L6 30'-22' 1 1 1
L722'-0' 1 1 1
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow Component Placement Total Cud, Weight
or  Shield Type Number
Leg Ji i/ ki
VXL6-50 (1-1/4 FOAM) A No Inside Pole 115'-8' 6 No Ice 0.00 0.00
1/2" Ice 0.00 0.00
VXL6-50 (1-1/4 FOAM) A No Inside Pole 115'- 8 9 No lce 0.00 0.00
1/2" Ice 0.00 0.00
LDF6-50A (1-1/4 A No Inside Pole 101'- 8 12 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00
LDF4-50A (12 FOAM) C No CaAa (Out Of 46'- 8' 2 No Ice 0.00 0.00
Face) 172" Ice 0.00 0.00
LDF4-50A (1/2 FOAM) C No CaAa (Out Of 59'-8' 1 No Ice 0.06 0.00
Face) 1/2" Ice 0.16 0.00
LDF4-50A (1/2 FOAM) C No Inside Pole 46' - 8' 1 No Ice 0.00 0.00
1/2" Ice 0.00 0.00
LDF7-50A (1-5/8 A No Inside Pole 96'- 8' 6 No Ice 0.00 0.00
FOAM) 1/2" Ice 0.00 0.00

Feed Line/Linear Appurtenances Section Areas

Tower Tower Face Ag Ar CrA, CuAd, Weight
Section FElevation In Face Out Face
S i b £ i K
L1 120'-90' A 0.000 0.000 0.000 0.000 0.30
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L2 90'-62' A 0.000 0.000 0.000 0.000 0.57
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L3 62'-60' A 0.000 0.000 0.000 0.000 0.04
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L4 60'-43' A 0.000 0.000 0.000 0.000 0.35
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.008 0.00
L5 43'-30' A 0.000 0.000 0.000 0.000 0.26
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.819 0.01
L6 30'-22' A 0.000 0.000 0.000 0.000 0.16
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.504 0.00
L7 22'-0' A 0.000 0.000 0.000 0.000 0.28
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.882 0.01
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Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ar Ar CaAa CuAd, Weight
Section FElevation or Thickness In Face Out Face
i Leg in £ N £ N K
L1 120'-90' A 0.500 0.000 0.000 0.000 0.000 0.30
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L2 90'-62' A 0.500 0.000 0.000 0.000 0.000 0.57
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L3 62'-60' A 0.500 0.000 0.000 0.000 0.000 0.04
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 0.00
L4 60'-43' A 0.500 0.000 0.000 0.000 0.000 0.35
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2.608 0.02
L5 43'.30' A 0.500 0.000 0.000 0.000 0.000 0.26
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2,119 0.03
L6 30'-22' A 0.500 0.000 0.000 0.000 0.000 0.16
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 1.304 0.02
L7 22'-0' A 0.500 0.000 0.000 0.000 0.000 0.28
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 2282 0.04
Feed Line Center of Pressure
Section Elevation CPy CcP; CPy CP;
Ice Ice
S in in in in
L1 120'-90 0.0000 0.0000 0.0000 0.0000
L2 90'-62' 0.0000 0.0000 0.0000 0.0000
L3 62'-60" 0.0000 0.0000 0.0000 0.0000
L4 60'-43' -0.0752 0.0434 -0.1820 0.1051
L5 43'-30 -0.0799 0.0461 -0.1934 0.1117
L6 30-22' -0.0802 0.0463 -0.1957 0.1130
L7 22'-0' -0.0514 0.0297 -0,1271 0.0734
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement CaA, CaAq Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
Y ° Y 7 Vs K
S
fi
*
*
MTS 12.5' Co-Location C None 0.0000 116' No Ice 30.10 30.10 1.59
Platform w/handrails 1/2"Ice  40.80 40.80 2.03
(2) RR65-12-00DBL A From Face 3.00 0.0000 117 No Ice 5.64 4.18 0.04
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Description Face Offset Offsets: Azimuth Placement CaAa Cada Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
S ° S 7 7 K
fi
fi
w/Mount Pipe 0 172" Ice 6.04 4.80 0.08
o
(2) 950F65T2E-M w/Mount A From Face 3.00 0.0000 117 No Ice 6.89 5.90 0.04
Pipe o 1/2" Ice 7.56 7.01 0.10
o
(2) 950F65T2E-M w/Mount B From Face 3.00 0.0000 117 No Ice 6.89 5.90 0.04
Pipe 0 1/2" Ice 7.56 7.01 0.10
0
(2) RR90-11-05DBL B From Face 3.00 0.0000 17 No Ice 6.31 493 0.05
w/Mount Pipe 0' 172" Ice 7.02 6.02 0.10
o
(2) 950F65T2E-M w/Mount C From Face 3.00 0.0000 117 No Ice 6.89 5.90 0.04
Pipe o' 1/2" Ice 7.56 7.01 0.10
o
(2) RR90-11-00DBL C From Face 3.00 0.0000 17 No Ice 6.31 493 0.05
w/Mount Pipe 0' 1/2" Ice 7.02 6.02 0.10
o
*
(2) 950F85T2E-M w/Mount A From Face 3.00 30.0000 105 No Ice 3.25 5.90 0.04
Pipe 0 1/2" Ice 3.83 7.01 0.08
o
(2) LPA-80090/4CF w/Mount A From Face 3.00 30.0000 105' No Ice 335 5.98 0.04
Pipe 0 172" Iee 3.97 7.08 0.08
0
(2) 950F85T2E-M w/Mount B From Face 3.00 30.0000 105 No Ice 325 5.90 0.04
Pipe 0 1/2" Ice 3.83 7.01 0.08
o
(2) LPA-80090/4CF w/Mount B From Face 3.00 30.0000 105 No Ice 3.35 5.98 0.04
Pipe o' 1/2" Ice 3.97 7.08 0.08
o
(2) 950F85T2E-M w/Mount C From Face 3.00 30.0000 105 No Ice 3.25 5.90 0.04
Pipe o' 172" Ice 3.83 7.01 0.08
0
(2) LPA-80090/4CF w/Mount  C From Face 3.00 0.0000 105 No Ice 335 5.98 0.04
Pipe 0' 1/2" Ice 3.97 7.08 0.08
0
MTS 12.5' Co-Location C None 0.0000 105 No Ice 30.10 30.10 1.59
Platform w/handrails 1/2"Ice  40.80 40.80 2.03
*
0G-860/1920/GPS-A B From Face 3.00 30.0000 60' No Ice 0.33 0.40 0.00
o 172" Ice 0.43 0.51 0.01
o
0G-860/1920/GPS-A C From Face 3.00 90.0000 60' No Ice 0.33 0.40 0.00
o' 1/2" Ice 0.43 0.51 0.01
o
Side Arm Mount B From Face 3.00 0.0000 59' No Ice 2.72 2.72 0.05
o' 1/2" Ice 491 491 0.09
0
Side Arm Mount C From Face 3.00 0.0000 59' No Ice 2.72 272 0.05
0' 1/2" Ice 491 491 0.09
o
*
KS24019-L112A C From Face 3.00 90.0000 47 No Ice 0.10 0.10 0.01
o 172" Ice 0.18 0.18 0.01
o
Side Arm Mount C From Face 3.00 0.0000 46 No Ice 2.72 272 0.05
0 1/2" Ice 491 49] 0.09
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Description Face Offset Offsets: Azimuth Placement CuA, Cud, Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
f ° S N ¥ K
S
S
o
KS24019-L112A A From Face 3.00 30.0000 47 No Ice 0.1 0.10 0.01
[} 1/2" Ice 0.1 0.18 0.01
0
Side Arm Mount A From Face 3.00 0.0000 46' No Ice 2,72 272 0.05
0 1/2" Ice 491 491 0.09
0
*
Kathrein 742-213 w/MP A From Face 3.00 30.0000 96' No Ice 5.14 2.87 0.02
0 1/2" Ice 5.61 348 0.05
o
Kathrein 742-213 w/MP B From Face 3.00 30.0000 96' No Ice 5.14 2.87 0.02
0 172" Ice 5.61 3.48 0.05
o
Kathrein 742-213 w/MP C From Face 3.00 30.0000 96' No Ice 5.14 2.87 0.02
o 1/2" Ice 5.61 3.48 0.05
o
Compression Checks
Pole Design Data
Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
¥ S S ksi in’ K K b,
L1 120- 1185 P24x1/4 30 0 0.0 23.696 18.6532 -0.13 442.00 0.000
1185-117 23.696 18.6532 -0.21 442.00 0.000
117-1155 23.696 18.6532 -2.10 442.00 0.005
1155-114 23.696 18.6532 -2.21 442.00 0.005
114-1125 23.696 18.6532 -2.31 442.00 0.005
1125-111 23.696 18.6532 -2.42 442.00 0.005
111-109.5 23.696 18.6532 -2.52 442.00 0.006
109.5 - 108 23.696 18.6532 -2.63 442.00 0.006
108 - 106.5 23.696 18.6532 -2.74 442.00 0.006
106.5 - 105 23.696 18.6532 -2.84 442.00 0.006
105-1035 23.696 18.6532 -4.74 442.00 0.011
103.5 - 102 23.696 18.6532 -4.85 442,00 0.011
102 - 100.5 23.696 18.6532 -4.96 442.00 0.011
100.5 - 99 23.696 18.6532 -5.07 442.00 0.011
99 -97.5 23.696 18.6532 -5.18 442.00 0.012
97.5-96 23.696 18.6532 -5.29 442.00 0.012
96 -94.5 23.696 18.6532 -5.43 442.00 0.012
94.5-93 23.696 18.6532 -5.54 442.00 0.013
93-91.5 23.696 18.6532 -5.65 442.00 0.013
91.5-90 23.696 18.6532 -5.77 442.00 0.013
L2 90 - 88.6 P24x3/8 28' 0 0.0 25.200 27.8325 -5.93 701.38 0.008
88.6-872 25.200 27.8325 -6.10 701.38 0.009
87.2-858 25.200 27.8325 -6.26 701.38 0.009
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Section Elevation Size L L. Kir F, A Actual Allow. Ratio
No. P P, P
St S S ksi in’ K K P
85.8 - 84.4 25200  27.8325 -6.43 701.38 0.009
84.4-83 25200  27.8325 -6.59 701.38 0.009
83-81.6 25200  27.8325 -6.76 701.38 0.010
81.6-80.2 25200  27.8325 -6.92 701.38 0.010
80.2 - 78.8 25200  27.8325 -7.09 701.38 0.010
78.8-774 25200  27.8325 -7.26 701.38 0.010
77.4-176 25200  27.8325 -7.43 701.38 0.011
76 - 74.6 25200  27.8325 -7.60 701.38 0.011
74.6 - 732 25200  27.8325 777 701.38 0.011
732-718 25200  27.8325 -7.94 701.38 0.011
71.8-70.4 25200  27.8325 -8.11 701.38 0.012
70.4 - 69 25200  27.8325 -8.28 701.38 0.012
69 - 67.6 25200  27.8325 -8.45 701.38 0.012
67.6 - 66.2 25200  27.8325 -8.63 701.38 0.012
66.2 - 64.8 25200  27.8325 -8.80 701.38 0.013
64.8 - 63.4 25200  27.8325 -8.98 701.38 0.013
63.4 - 62 25200  27.8325 -9.15 701.38 0.013
L3 62- 61 P25.25x.35" 2! 0" 0.0 29.176  27.3790 -9.28 798.82 0.012
61 - 60 29.176  27.3790 -9.40 798.82 0.012
L4 60 - 59 P30x3/8 17 o 00 25075  34.9011 -9.56 875.15 0.011
59-58 25075 34.9011 -9.79 875.15 0.011
58-57 25075  34.9011 -9.94 875.15 0.011
57 - 56 25075 34.9011 -10.08 875.15 0.012
56 - 55 25075  34.9011 -10.23 875.15 0.012
55-54 25075  34.9011 -10.37 875.15 0.012
54-53 25075 34.9011 -10.52 875.15 0.012
53-52 25075  34.9011 -10.66 875.15 0.012
52 -51 25.075 34,9011 -10.81 875.15 0.012
51-50 25075  34.9011 -10.96 875.15 0.013
50 - 49 25075  34.9011 -11.10 875.15 0.013
49-48 25075  34.9011 -11.25 875.15 0.013
48 - 47 25075  34.9011 -11.40 875.15 0.013
47 - 46 25075  34.9011 -11.55 875.15 0.013
46 - 45 25075  34.9011 -11.80 875.15 0.013
45-44 25075  34.9011 -11.94 875.15 0.014
44 -43 25075  34.9011 -12.09 875.15 0.014
LS 43 -42 P31.25x.378" 13 0" 0.0 28.008  36.6612  -12.25 1026.79 0.012
42-41 28.008  36.6612  -12.40 1026.79 0.012
41 - 40 28.008  36.6612  -12.55 1026.79 0.012
40 -39 28.008  36.6612  -12.71 1026.79 0.012
39 -38 28.008  36.6612  -12.86 1026.79 0.013
38-37 28.008  36.6612  -13.02 1026.79 0.013
37-36 28.008  36.6612  -13.17 1026.79 0.013
36 - 35 28.008  36.6612  -13.33 1026.79 0.013
35-34 28.008  36.6612  -13.48 1026.79 0.013
34-33 28.008 366612  -13.64 1026.79 0.013
33-32 28.008 366612  -13.80 1026.79 0.013
32-31 28008 366612  -13.95 1026.79 0.014
31-30 28.008 366612  -14.11 1026.79 0.014
L6 30-29 P36x3/8 8 o 0.0 23.696 419697  -14.28 99451 0.014
29-28 23696  41.9697  -14.45 994.51 0.015
28-27 23.696 419697  -14.62 994 51 0.015
27-26 23696  41.9697  -14.80 994.51 0.015
26-25 23.696  41.9697  -14.97 994.51 0.015
25-24 23696  41.9697  -15.14 994.51 0.015
24-23 23.696 419697  -15.31 994.51 0.015
23-22 23696 419697  -15.48 994.51 0.016
L7 22-20.9 P 37.25x0.40 22" 0 0.0 27.109  46.3071 -15.68 1255.33 0.012
209-19.8 27.109  46.3071 -15.87 1255.33 0.013
19.8-18.7 27.109  46.3071 -16.07 1255.33 0.013
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Section Elevation Size L L, Kir F, A Actual Allow. Ratio
No. P P, P
fr St St ksi in’ K K P,
18.7-176 27.109  46.3071 -16.27 1255.33 0.013
17.6-16.5 27.109 463071 -16.46 1255.33 0.013
16.5-15.4 27.109  46.3071 -16.66 1255.33 0.013
154-143 27.109  46.3071 -16.86 1255.33 0.013
143-132 27.109 463071 -17.05 1255.33 0.014
132-12.1 27.109  46.3071 -17.25 1255.33 0.014
12.1-11 27.109  46.3071 -17.45 1255.33 0.014
11-99 27.109  46.3071 -17.65 1255.33 0.014
99-88 27.109  46.3071 -17.84 1255.33 0.014
88-177 27.109  46.3071 -18.04 1255.33 0.014
7.7-66 27.109  46.3071 -18.24 1255.33 0.015
6.6-55 27.109  46.3071 -18.44 1255.33 0.015
55-44 27.109  46.3071 -18.64 1255.33 0.015
44-33 27.109  46.3071 -18.84 1255.33 0.015
33-22 27.109  46.3071 -19.04 1255.33 0.015
22-1.1 27.109  46.3071 -19.24 1255.33 0.015
1.1-0 27.109  46.3071 -19.44 1255.33 0.015

Pole Bending Design Data

Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. M, ﬁrx Fy .ﬁx Mv ﬁ:y A by ﬁ’."
f kip-ft ksi ksi Foe kip-ft ksi ksi Foy

L1 120-118.5 P24x1/4 0.05 0.005 23,696 0.000 0.00 0.000 23.696  0.000

1185 -117 0.23 0.025 23.696  0.001 0.00 0.000 23.696  0.000

117-1155 5.52 0.605 23.696 0.026 0.00 0.000 23.696  0.000

1155-114 12.16 1.331 23,696 0.056 0.00 0.000 23.696  0.000

114-1125 18.92 2.071 23,696  0.087 0.00 0.000 23.696  0.000

1125-111 25.78 2.823 23,696 0.119 0.00 0.000 23.696  0.000

111-109.5 32.77 3.587 23,696 0.151 0.00 0.000 23.696  0.000

109.5 - 108 39.87 4,364 23.696 0.184 0.00 0.000 23,696  0.000

108 - 106.5 47.08 5.154 23.696 0217 0.00 0.000 23.696  0.000

106.5 - 105 54,40 5.956 23.696  0.251 0.00 0.000 23,696  0.000

105-103.5 67.10 7.346 23696 0310 0.00 0.000 23.696  0.000

103.5-102 79.97 8.755 23.696  0.369 0.00 0.000 23.696  0.000

102-100.5 92.95 10.176  23.696 0.429 0.00 0.000 23.696  0.000

100.5 - 99 106.05 11.610  23.696 0490 0.00 0.000 23.696  0.000

99-97.5 119.25 13.055  23.696  0.551 0.00 0.000 23.696  0.000

97.5-96 132.56 14512 23696 0612 0.00 0.000 23.696  0.000

96 -94.5 146.66 16.056  23.696 0.678 0.00 0.000 23.696  0.000

94.5-93 160.87 17.612  23.696 0.743 0.00 0.000 23.696  0.000

93-91.5 175.19 19.179  23.696 0.809 0.00 0.000 23.696  0.000

91.5-90 189.61 20.758  23.696 0.876 0.00 0.000 23,696  0.000

L2 90 - 88.6 P24x3/8 203.17 15.063 27720 0.543 0.00 0.000 27,720  0.000

88.6-87.2 216.81 16.074  27.720 0.580 0.00 0.000 27.720  0.000

872-858 230.55 17.093  27.720 0.617 0.00 0.000 27.720  0.000

858-844 244,38 18.118  27.720 0.654 0.00 0.000 27.720  0.000

844 -83 258.29 19.149  27.720  0.691 0.00 0.000 27.720  0.000

83-81.6 27229  20.188  27.720 0.728 0.00 0.000 27.720  0.000

81.6 - 80.2 286.38  21.232  27.720 0.766 0.00 0.000 27.720  0.000

80.2-78.8 300.56 22283  27.720 0.804 0.00 0.000 27.720  0.000

78.8-774 314.82 23340 27720 0.842 0.00 0.000 27.720  0.000

77.4-176 329.16  24.404 27720 0.880 0.00 0.000 27.720  0.000

76 - 74.6 34358 25473 27720 0919 0.00 0.000 27.720  0.000

74.6-73.2 358.09 26,549 27720 0.958 0.00 0.000 27.720  0.000

732-718 37268  27.630 27.720 0.997 0.00 0.000 27.720  0.000
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Section Elevation Size Actual Actual Allow.  Ratio  Actual Actual Allow. Ratio
No. Mt ﬁx Fbx ﬁ:x A/1y ﬁ:y th ﬁ{v
St kip-ft ksi ksii TR kipft ksi ksi Foy
71.8-704 387.35 28.718 27.720  1.036 0.00 0.000 27.720  0.000
70.4 - 69 402.10 29.811 27.720 1.075 0.00 0.000 27720  0.000
69 -67.6 416.92 30.910 27.720  1.115 0.00 0.000 27.720  0.000
67.6 - 66.2 431.82 32.014 27.720  1.155 0.00 0.000 27.720  0.000
66.2 - 64.8 446.79 33.124 27.720  1.195 0.00 0.000 27.720  0.000
64.8-634 461.84 34.240 27.720 1.235 0.00 0.000 27.720  0.000
63.4-62 476.95 35.361 27.720 1.276 0.00 0.000 27.720  0.000
L3 62 - 61 P25.25x%.35" 487.79 34.821 29.176  1.193 0.00 0.000 29.176  0.000
61-60 498.67 35.597 29.176  1.220 0.00 0.000 29.176  0.000
L4 60 - 59 P30x3/8 509.62 23.954 25075 0955 0.00 0.000 25.075  0.000
59-58 520.90 24.484 25.075 0976 0.00 0.000 25.075 0.000
58 - 57 532.12 25.012 25.075 0997 0.00 0.000 25.075 0.000
57-56 543.38 25.541 25.075 1.019 0.00 0.000 25.075  0.000
56 - 55 554.70 26.073 25.075 1.040 0.00 0.000 25.075  0.000
55-54 566.06 26.607 25.075 1.061 0.00 0.000 25.075  0.000
54 -53 577.46 27.143 25.075 1.082 0.00 0.000 25.075  0.000
53-52 588.92 27.682 25.075 1.104 0.00 0.000 25.075  0.000
52-51 60041 28222 25.075 1.125 0.00 0.000 25.075  0.000
51-50 611.96 28.765 25.075 1.147 0.00 0.000 25.075  0.000
50 - 49 623.55 29.309 25.075 1.169 0.00 0.000 25.075  0.000
49-48 635.18 29.856 25.075 1.191 0.00 0.000 25.075  0.000
48 -47 646.86 30.405 25.075 1.213 0.00 0.000 25.075  0.000
47-46 658.56 30.955 25.075 1.235 0.00 0.000 25,075 0.000
46 - 45 67046 31514  25.075 1.257 0.00 0.000 25.075  0.000
45-44 682.44 32,078 25.075  1.279 0.00 0.000 25.075 0.000
44 - 43 694.46 32,643 25075 1302 0.00 0.000 25.075  0.000
Ls 43 .42 P31.25x.378" 706.53 30.326 28.008 1.083 0.00 0.000 28,008  0.000
42 -4} 718.63 30.846 28.008 1.101 0.00 0.000 28.008  0.000
41-40 730.78 31.367 28.008 1.120 0.00 0.000 28.008  0.000
40 -39 74297 31.890 28.008 1.139 0.00 0.000 28.008 0.000
39-38 755.19 32415  28.008 1.157 0.00 0.000 28.008  0.000
38-37 767.45 32941  28.008 1.176 0.00 0.000 28.008  0.000
37-36 77976 33469  28.008 1.195 0.00 0.000 28.008  0.000
36-35 792.09 33.999 28.008 1214 0.00 0.000 28.008  0.000
35-34 804.47 34.530 28.008 1233 0.00 0.000 28.008 0.000
34-33 816.88 35.063 28.008 1.252 0.00 0.000 28.008  0.000
33.32 829.33 35.597 28.008 1.271 0.00 0.000 28.008 0.000
32-31 841.82 36.133 28.008 1.290 0.00 0.000 28.008 0.000
31-30 85434  36.671  28.008 1.309 0.00 0.000 28.008  0.000
L6 30-29 P36x3/8 866.90 28.120 23696 1.187 0.00 0.000 23.696  0.000
29 -28 879.51 28.529 23.696 1204 0.00 0.000 23.696  0.000
28-27 892.16 28.939 23.696  1.221 0.00 0.000 23.696  0.000
27-26 904.85 29.351 23696 1239 0.00 0.000 23.696  0.000
26 - 25 917.59 29.764 23.696 1.256 0.00 0.000 23.696  0.000
25-24 930.37 30.179 23.696 1274 0.00 0.000 23.696  0.000
24-23 943.19 30.595 23.696  1.291 0.00 0.000 23.696  0.000
23-22 956.06 31.012 23.696  1.309 0.00 0.000 23.696  0.000
L7 22-209 P 37.25x0.40 970.27 27.586 27.109  1.018 0.00 0.000 27.109  0.000
20.9-19.8 984.52 27.991 27.109  1.033 0.00 0.000 27.109  0.000
19.8 - 18.7 998.83 28.398 27.109  1.048 0.00 0.000 27.109  0.000
18.7-17.6 101320  28.806 27.109  1.063 0.00 0.000 27.109  0.000
17.6 - 16.5 1027.62 29216 27.109 1.078 0.00 0.000 27.109  0.000
16.5-15.4 1042.08 29.628 27.109  1.093 0.00 0.000 27.109  0.000
154-143 1056.61  30.041 27.109  1.108 0.00 0.000 27.109  0.000
143-132 1071.18  30.455 27,109  1.123 0.00 0.000 27.109  0.000
13.2-12.1 1085.80  30.871 27.109 1139 0.00 0.000 27.109  0.000
12.1-11 1100.47  31.288 27.109  1.154 0.00 0.000 27.109  0.000
11-99 111520  31.706 27.109 1.170 0.00 0.000 27.109  0.000
9.9-838 112997  32.126 27.109  1.185 0.00 0.000 27.109  0.000
88-77 114479 32,548 27.109  1.201 0.00 0.000 27.109  0.000
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Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. M, Joe Fiox Jox M, Joy Fiy Joy
N kip-ft ksi ksi Foe kip-ft ksi ksi Fy,
7.7-6.6 1159.66  32.970 27.109 1.216 0.00 0.000 27.109  0.000
6.6-55 1174.58  33.395 27.109 1.232 0.00 0.000 27.109  0.000
55-44 1189.54  33.820 27.109 1.248 0.00 0.000 27.109  0.000
44-33 1204.55  34.247 27.109 1.263 0.00 0.000 27.109  0.000
33-22 1219.61  34.675 27.109 1.279 0.00 0.000 27.109  0.000
22-1.1 123471 35104 27.109 1.295 0.00 0.000 27.109  0.000
1.1-0 1249.85 35535 27.109 1311 0.00 0.000 27.109  0.000
Pole Shear Design Data
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. v 5 F, £ T fu Fu fu
St K ksi ksi TR kipft ksi ksi Fur
L1 120-118.5 P24x1/4 0.06 0.007 16.800  0.000 0.00 0.000 11.901 0.000
118.5-117 0.15 0.017 16.800  0.001 0.00 0.000 11.901 0.000
117-115.5 4,39 0.471 16.800  0.028 0.00 0.000 11.901 0.000
1155-114 447 0.479 16.800  0.029 0.00 0.000 11.901 0.000
114-1125 4,54 0.487 16.800  0.029 0.00 0.000 11.901 0.000
112.5-111 4.62 0.495 16.800  0.029 0.00 0.000 11.901 0.000
111-109.5 4.70 0.503 16.800  0.030 0.00 0.000 11.901 0.000
109.5 - 108 477 0.512 16.800  0.030 0.00 0.000 11.901 0.000
108 - 106.5 4.85 0.520 16.800  0.031 0.00 0.000 11.901 0.000
106.5 - 105 4.92 0.528 16.800  0.031 0.00 0.000 11.901 0.000
105-103.5 8.55 0.916 16.800  0.055 0.56 0.031 11.901 0.003
103.5-102 8.62 0.924 16.800  0.055 0.56 0.031 11.901 0.003
102 - 100.5 8.69 0.932 16.800  0.055 0.56 0.031 11.901 0.003
100.5 - 99 8.77 0.940 16.800 0.056 0.56 0.031 11.901 0.003
99-975 8.84 0.948 16.800  0.056 0.56 0.031 11.901 0.003
97.5-96 891 0.956 16.800  0.057 0.56 0.031 11.901 0.003
96-94.5 9.44 1.012 16.800  0.060 0.56 0.031 11.901 0.003
94.5-93 9.51 1.020 16.800  0.061 0.56 0.031 11.901 0.003
93-91.5 9.58 1.028 16.800  0.061 0.56 0.031 11.901 0.003
91.5-90 9.65 1.035 16.800  0.062 0.56 0.031 11.901 0.003
L2 90 - 88.6 P24x3/8 9.72 0.698 16.800  0.042 0.56 0.021 16.800  0.001
88.6 - 87.2 9.78 0.703 16.800  0.042 0.56 0.021 16.800  0.001
87.2-858 9.85 0.708 16.800  0.042 0.56 0.021 16.800  0.001
85.8-84.4 9.91 0.712 16.800  0.042 0.56 0.021 16.800  0.001
84.4-83 9.97 0.717 16.800  0.043 0.56 0.021 16.800  0.001
83-81.6 10.04 0.721 16.800  0.043 0.56 0.021 16.800  0.001
81.6-80.2 10.10 0.726 16.800  0.043 0.56 0.021 16.800  0.001
80.2-78.8 10.16 0.730 16.800  0.043 0.56 0.021 16.800  0.001
78.8-774 10.22 0.734 16.800  0.044 0.56 0.021 16.800  0.001
774 -176 10.28 0.739 16.800  0.044 0.56 0.021 16.800  0.001
76 -74.6 10.34 0.743 16.800 0.044 0.56 0.021 16.800  0.001
746 -73.2 10.40 0.747 16.800 0.044 0.56 0.021 16.800  0.001
732-71.8 10.46 0.751 16.800  0.045 0.56 0.021 16.800  0.001
71.8-70.4 10.51 0.755 16.800  0.045 0.56 0.021 16.800  0.00}
70.4 - 69 10.57 0.759 16.800  0.045 0.56 0.021 16.800  0.00}
69 -67.6 10.62 0.763 16.800  0.045 0.56 0.021 16.800  0.001
67.6 - 66.2 10.68 0.767 16.800  0.046 0.56 0.021 16.800  0.001
66.2-64.8 10.73 0.771 16.800 0.046 0.56 0.021 16.800  0.001
64.8-63.4 10.78 0.775 16.800  0.046 0.56 0.021 16.800  0.001
63.4 -62 10.83 0.778 16.800  0.046 0.56 0.021 16.800  0.001
L3 62 - 61 P25.25x.35" 10.87 0.794 20.000  0.040 0.56 0.020 18.268  0.001
61-60 10.90 0.796 20.000  0.040 0.56 0.020 18.268  0.001
L4 60 - 59 P30x3/8 10.97 0.629 16.800  0.037 0.60 0.014 15.644  0.00!




— Page
el / r—-— eyt e Job
RISA Tawer West Hartford United VS| #080497.04 10 of 10
R . Project Date
Vertical Solutions Inc.
2002 Production Drive 876324 15:09:57 07/28/08
Apex, NC 27539 Client Designed by
Phone: (888) 321-6167 Crown Castle Inc
FAX: (919) 321-1768 estover
Section Elevation Size Actual Actual Allow. Ratio  Actual Actual Allow. Ratio
No. v A F, 5 T S Fu S
St K ksi ksi F, kip-ft ksi ksi Fu
59-58 11.20 0.642 16.800  0.038 0.94 0.022 15.644  0.001
58-57 11.25 0.645 16.800  0.038 0.94 0.022 15.644  0.001
57 -56 11.30 0.647 16.800  0.039 0.94 0.022 15.644  0.001
56-55 11.34 0.650 16.800  0.039 0.94 0.022 15.644  0.001
55-54 11.39 0.653 16.800  0.039 0.94 0.022 15.644  0.001
54-53 11.44 0.655 16.800  0.039 0.94 0.022 15.644  0.001
53-52 11.48 0.658 16.800  0.039 0.94 0.022 15.644  0.001
52-51 11.53 0.661 16.800  0.039 0.94 0.022 15644  0.001
51-50 11.57 0.663 16.800  0.039 0.94 0.022 15.644  0.001
50 -49 11.62 0.666 16.800  0.040 0.94 0.022 15.644  0.001
49 -48 11.66 0.668 16.800  0.040 0.94 0.022 15.644  0.001
48 -47 11.70 0.671 16.800  0.040 0.93 0.022 15.644  0.00]
47 - 46 11.75 0.674 16.800  0.040 0.93 0.022 15.644  0.001
46 - 45 11.97 0.686 16.800  0.041 0.93 0.022 15.644  0.001
45-44 12.01 0.688 16.800  0.041 0.93 0.022 15.644  0.001
44 .43 12.05 0.691 16.800  0.041 0.93 0.022 15.644  0.001
LS 43 -42 P31.25x.378" 12.09 0.660 20.000 0.033 0.93 0.020 14.892  0.001
42 - 41 12,13 0.662 20.000  0.033 0.93 0.020 14.892  0.001
41-40 12.17 0.664 20.000  0.033 0.93 0.020 14,892  0.001
40-39 12.21 0.666 20.000 0.033 0.93 0.020 14,892  0.001
39-38 12.25 0.668 20.000 0.033 0.93 0.020 14.892  0.001
38-37 12.29 0.670 20.000  0.034 0.93 0.020 14,892  0.00%
37-36 12.33 0.672 20.000 0.034 0.93 0.020 14.892  0.001
36-35 12.36 0.674 20.000 0.034 0.93 0.020 14.892  0.001
35-34 12.40 0.677 20.000 0.034 0.93 0.020 14.892  0.001
34 -33 12.44 0.679 20.000 0.034 0.93 0.020 14.892  0.001
33-32 12.47 0.680 20.000  0.034 0.93 0.020 14.892  0.001
32-31 12.51 0.682 20.000  0.034 0.93 0.020 14,892  0.001
31-30 12.54 0.684 20.000  0.034 0.93 0.020 14,892 0.001
L6 30-29 P36x3/8 12.59 0.600 16.800  0.036 0.93 0.015 12,523  0.001
29-28 12.63 0.602 16.800 0.036 0.93 0.015 12.523  0.00]
28 -27 12.68 0.604 16.800 0.036 0.93 0.015 12,523  0.001
27-26 12.72 0.606 16.800 0.036 0.93 0.015 12,523 0.001
26-25 12,76 0.608 16.800  0.036 0.93 0.015 12,523  0.001
25-24 12.81 0.610 16.800  0.036 0.93 0.015 12.523  0.001
24 -23 12.85 0.612 16.800  0.036 0.93 0.015 12.523  0.00!
23-22 12.89 0614 16.800 0.037 0.93 0.015 12.523  0.00}
L7 22-209 P37.25x0.40 12.94 0.559 20.000  0.028 0.93 0.013 13.232  0.001
20.9-19.8 12.99 0.561 20.000 0.028 093 0.013 13.232  0.001
19.8-18.7 13.04 0.563 20.000 0.028 0.93 0.013 13.232  0.001
18.7-17.6 13.09 0.565 20.000 0.028 0.93 0.013 13.232  0.001
17.6-16.5 13.14 0.567 20.000 0.028 0.93 0.013 13.232  0.001
16.5-15.4 13.18 0.569 20.000 0.028 0.93 0.013 13.232  0.00!
154-143 13.23 0.571 20.000 0.029 0.93 0.013 13.232  0.001]
143-13.2 13.28 0.573 20.000 0.029 0.93 0.013 13.232  0.001
13.2-121 13.32 0.575 20.000 0.029 0.93 0.013 13.232  0.001
12.1-11 13.37 0.577 20.000 0.029 0.93 0.013 13.232  0.001
11-99 13.41 0.579 20.000  0.029 0.93 0.013 13.232  0.001
99-838 13.46 0.581 20.000  0.029 0.93 0.013 13.232  0.001
8.8-77 13.50 0.583 20.000  0.029 0.93 0.013 13.232  0.001
77-66 13.55 0.585 20.000 0.029 0.93 0.013 13.232  0.001
6.6-55 13.59 0.587 20.000 0.029 0.93 0.013 13.232  0.001
55-44 13.63 0.589 20.000 0.029 0.93 0.013 13.232  0.001
44-33 13.67 0.591 20.000 0.030 0.93 0.013 13.232  0.001
33-22 13.72 0.592 20.000 0.030 0.93 0.013 13.232  0.001
22-1.1 13.76 0.594 20.000 0.030 0.93 0.013 13,232 0.001
1.1-0 13.80 0.596 20,000 0.030 0.93 0.013 13.232  0.001
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Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox Jow f Su Stress Stress
S P, Fioe Fo, F, F., Ratio Ratio

L1 120-118.5 0.000 0.000 0.000 0.000 0.000 0.001 1.333 HI-3+VT V"
1185-117 0.000 0.001 0.000 0.001 0.000 05(‘)'2 1.333 HI-34VT y’
117-1155 0.005 0.026 0.000 0.028 0.000 0,331 1.333 HI-3+VT ‘/
1155-114 0.005 0.056 0.000 0.029 0.000 0.‘(;?'2 1.333 HI-3+VT V’
114-112.5 0.005 0.087 0.000 0.029 0.000 0.093 1.333 HI-3+VT v"
1125-111 0.005 0.119 0.000 0.029 0.000 OES 1.333 HI-3+VT V/
111-109.5 0.006 0.151 0.000 0.030 0.000 0.‘1/5’8 1.333 HI-3+VT vt"

109.5 - 108 0.006 0.184 0.000 0.030 0.000 0.‘31 1.333 HI-34VT ‘/
108 - 106.5 0.006 0.217 0.000 0.031 0.000 0.225 1.333 HI-34VT P/
106.5 - 105 0.006 0.251 0.000 0.031 0.000 0§9 1.333 HI-3+VT ‘/
105-103.5 0.011 0.310 0.000 0.055 0.003 034 1.333 HI-34VT v/
103.5 - 102 0.011 0.369 0.000 0.055 0.003 0.‘3;24 1.333 HI-34VT V’
102 - 100.5 0.011 0.429 0.000 0.055 0.003 0§4 1.333 HI-3+VT /
100.5 - 99 0.011 0.490 0.000 0.056 0.003 0535 1.333 HI-34VT 5/
99-97.5 0.012 0.551 0.000 0.056 0.003 0.‘5;6 1.333 HI-3+VT V’
97.5-96 0.012 0.612 0.000 0.057 0.003 0.‘38 1.333 HI-3+VT $/
96 -94.5 0.012 0.678 0.000 0.060 0.003 0."6’9’4 1.333 H1-3+VT ‘,/
94.5-93 0.013 0.743 0.000 0.061 0.003 050 1.333 HI-34VT ‘/
93-91.5 0.013 0.809 0.000 0.061 0.003 0.:;2'6 1.333 HI-3+VT V’
91.5-90 0.013 0.876 0.000 0.062 0.003 0§3 1.333 HI-34VT 9’

L2 90 - 88.6 0.008 0.543 0.000 0.042 0.001 0"5}4 1.333 HI-3+VT /
88.6-87.2 0.009 0.580 0.000 0.042 0.001 0.:/20 1.333 H1-3+VT ‘/’
87.2-85.8 0.009 0.617 0.000 0.042 0.001 0.‘6}7 1.333 HI-3+VT V
85.8-844 0.009 0.654 0.000 0.042 0.001 0.665 1.333 HI-3+VT V’

<
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jox Soy S S Stress Stress
f P, Fie Fyy F, I Ratio Ratio
84.4 - 83 0.009 0.691 0.000 0.043 0.001 0.‘:22 1.333 HI-34+VT ‘/"
83-81.6 0.010 0.728 0.000 0.043 0.001 0.“7/40 1.333 HI-3+VT ‘/
81.6-80.2 0.010 0.766 0.000 0.043 0.001 038 1.333 HI-3+VT ‘/
80.2-78.8 0.010 0.804 0.000 0.043 0.001 0.:/16 1333 HI-3+VT ‘/
78.8-714 0.010 0.842 0.000 0.044 0.00t1 054 1.333 HI-34+VT ‘f'
77.4-176 0.011 0.880 0.000 0.044 0.001 0:33 1.333 HI-3+VT V’
76-74.6 0.011 0919 0.000 0.044 0.001 0.‘9/32 1.333 HI-3+VT v/
74.6-732 0.011 0.958 0.000 0.044 0.001 0.:;1 1333 HI-3+VT V
732-71.8 0.011 0.997 0.000 0.045 0.001 1.‘0/]0 1.333 HI-3+VT ‘/
71.8-70.4 0.012 1.036 0.000 0.045 0.001 13&0 1.333 HI-3+VT V
70.4 - 69 0.012 1.075 0.000 0.045 0.001 1.089 1.333 HI-34VT V"
69 -67.6 0.012 1.115 0.000 0.045 0.001 1.:?/;9 1.333 H1-3+VT V’
67.6-66.2 0.012 1.155 0.000 0.046 0.001 l:§9 1.333 HI-3+VT Vn’
66.2 - 64.8 0.013 1.195 0.000 0.046 0.001 1.‘2/]0 1.333 HI-34+VT /
64.8-63.4 0.013 1.235 0.000 0.046 0.001 1.‘2/50 1.333 HI-34+VT V
63.4-62 0.013 1.276 0.000 0.046 - 0.001 ].;31 1.333 HI-3+VT V’
L3 62 - 61 0.012 1.193 0.000 0.040 0.001 1.337 1.333 HI-3+VT 9/
61-60 0.012 1.220 0.000 0.040 0.001 1334 1.333 HI-3+VT V'
L4 60 - 59 0.011 0.955 0.000 0.037 0.001 0.:?8 1.333 HI-34+VT V
59 -58 0.011 0.976 0.000 0.038 0.001 0.3259 1.333 HI-3+VT /
58-57 0.011 0.997 0.000 0.038 0.001 ].‘O/lO 1.333 HI-3+VT V/
57 - 56 0.012 1.019 0.000 0.039 0.001 1.’(22 1.333 HI-3+VT /
56 -55 0.012 1.040 0.000 0.039 0.001 l.‘l(;'a' 1.333 HI-3+VT /
55-54 0.012 1.061 0.000 0.039 0.001 1.‘(;5 1.333 HI3+VT 9/
54-53 0.012 1.082 0.000 0.039 0.001 1.‘(;6 1.333 HI-34VT /
53-52 0.012 1.104 0.000 0.039 0.001 1.118 1.333 HI-3+VT ‘/

U
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Jos Joy I S Stress Stress
S P, Fix Fiy F, F Ratio Ratio
52-51 0.012 1.125 0.000 0.039 0.001 ]§0 1.333 HI-34VT yf
51-50 0.013 1.147 0.000 0.039 0.001 ].“1,6’] 1.333 HI-3+VT V
50-49 0.013 1.169 0.000 0.040 0.001 1:}3 1.333 HI-34VT yf
49 - 48 0.013 1.191 0.000 0.040 0.001 1.‘2/0‘5 1.333 HI-3+VT V
48 - 47 0.013 1.213 0.000 0.040 0.001 1.337 1.333 HI-3+VT ‘/
47 - 46 0.013 1.235 0.000 0.040 0.001 1&9 1.333 HI-3+VT Vl
46 - 45 0.013 1.257 0.000 0.041 0.001 1.‘2/72 1.333 HI-34VT V"
45-44 0.014 1.279 0.000 0.041 0.001 ]§5 1.333 HI-34VT /
44 -43 0.014 1.302 0.000 0.041 0.001 13’1’7 1.333 HI-3+VT V"
LS 43 - 42 0.012 1.083 0.000 0.033 0.001 13‘9'6 1.333 HI-3+VT ‘/
42 - 41 0.012 1.101 0.000 0.033 0.001 1;1/1’5 1.333 HI-3+VT ‘f
41-40 0.012 1.120 0.000 0.033 0.001 1.‘1;3 1.333 HI3+VT y’
40 -39 0.012 1.139 0.000 0.033 0.001 1;32 1.333 HI-3+VT ‘/
39-38 0.013 1.157 0.000 0.033 0.001 l;zl 1.333 HI-3+VT ‘/
38-37 0.013 1.176 0.000 0.034 0.001 1.190 1.333 HI-34VT ‘/
37-36 0.013 1.195 0.000 0.034 0.001 1.:2/39 1.333 HI-34VT */
36-35 0.013 1.214 0.000 0.034 0.001 1,‘2}8 1.333 HI-3+VT v/
35-34 0.013 1.233 0.000 0.034 0.001 ]ﬁ§7 1.333 HI-3+VT ‘/
34 -33 0013 1.252 0.000 0.034 0.001 l.‘2j6 1.333 HIS3+VT V/
33-32 0.013 1.27t 0.000 0.034 0.001 lf}é 1.333 HI-34VT /
32-31 0.014 1.290 0.000 0.034 0.001 1.:?5 1.333 HI1-3+VT /
31-30 0.014 1.309 0.000 0.034 0.001 1.‘3/2'4 1.333 HI-3+VT ‘/
L6 30-29 0.014 1.187 0.000 0.036 0.001 1.;(32 1.333 HI-3+VT b/
29-28 0.015 1.204 0.000 0.036 0.001 ].‘2/20 1.333 HI-3+VT V
28 -27 0.015 1.221 0.000 0.036 0.001 1.237 1.333 HI-3+VT V’
27-26 0.015 1.239 0.000 0.036 0.001 1.255 1.333 HIS3+VT ‘/

<
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. P Sox Soy f Su Stress Stress
f P, Fix Fy, F, F, Ratio Ratio
26 -25 0.015 1.256 0.000 0.036 0.001 133 1.333 HI-3+VT ﬁ/
25-24 0.015 1274 0.000 0.036 0.001 1.‘2;0 1.333 HI-3+VT V
24 - 2.3 0.015 1.291 0.000 0.036 0.001 1.‘?8 1.333 HI-3+VT V’
23-22 0.016 1.309 0.000 0.037 0.001 ].‘3;6 1.333 HI-3+VT ‘/

L7 22-209 0.012 1.018 0.000 0.028 0.001 1.031 1.333 H1-3+VT ‘f
209-19.8 0.013 1.033 0.000 0.028 0.001 ].:0:4’6 1.333 H1-3+VT V’
19.8-18.7 0.013 1.048 0.000 0.028 0.001 1.061 1.333 HI-3+VT V‘"
18.7-17.6 0.013 1.063 0.000 0.028 0.001 1.326 1.333 HI-3+VT ‘/

17.6 - 16.5 0.013 1.078 0.000 0.028 0.001 132 1.333 HI1-3+VT V’"
165-154 0.013 1.093 0.000 0.028 0.001 ].‘37 1.333 HI-34VT V
154 -143 0.013 1.108 0.000 0.029 0.001 1.122 1.333 HI-3+VT "/
143-13.2 0.014 1.123 0.000 0.029 0.001 1%8 1.333 HI-34VT /
132-121 0.014 1.139 0.000 0.029 0.001 l.r]/; 1.333 HI1-3+VT ‘,f
12111 0.014 1.154 0.000 0.029 0.001 ].‘];‘9 1.333 HI-3+VT P’
11-99 0.014 1.170 0.000 0.029 0.001 1.‘55 1.333 HI-34VT V/
99-838 0.014 1.185 0.000 0.029 0.001 ]?0 1.333 HI-3+VT V
88-77 0.014 1.201 0.000 0.029 0.001 136 1.333 HI-3+VT ‘/
7.7-6.6 0.015 1.216 0.000 0.029 0.001 13’2 1.333 HI-34VT ‘/
66-55 0.015 1.232 0.000 0.029 0.001 1.‘2;7 1.333 HI-3+VT V’
55-4.4 0.015 1.248 0.000 0.029 0.001 1,2¢63 1.333 HI-3+VT V
44-33 0.015 1.263 0.000 0.030 0.001 15}9 1.333 HI-3+VT b/
33-22 0.015 1.279 0.000 0.030 0.001 155 1.333 HI-3+VT ‘/
22-1.1 0.015 1.295 0.000 0.030 0.00t 1:/1] 1.333 HI3+VT ‘/
1.1-0 0.015 1.311 0.000 0.030 0.001 1.327 1.333 HI-3+VT v/

<
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e mounions It 876324 15:09:57 07/28/08
Apex, NC 27539 Client Designed by
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Section Capacity Table
Section Elevation Component Size Critical P SF*P yitons % Pass
No. St Type Element K K Capacity Fail
L1 120 - 90 Pole P24x1/4 1 -5.77 589.19 67.0 Pass
L2 90 - 62 Pole P24x3/8 2 -9.15 934.94 96.8 Pass
L3 62 - 60 Pole P25.25x.35" 3 -9.40 1064.82 92.5 Pass
L4 60 - 43 Pole P30x3/8 4 -12.09 1166.57 98.8 Pass
L5 43 -30 Pole P31.25x.378" 5 -14.11 1368.71 99.3 Pass
L6 30-22 Pole P36x3/8 6 -15.48 1325.68 99.5 Pass
L7 22-0 Pole P37.25x040 7 -19.44 1673.35 99.6 Pass
Summary
Pole (L7) 99.6 Pass
RATING = 99.6 Pass

Program Version 5.2.0.1 - 6/16/2008 File:L:/2008/0497_WEST HARTFORD UNITED METHODIST_CT/Task 7-8/Models/080497.07.eri




Crown Castle International July 28, 2008

120-ft Self-Supporting Pole Structure CCI BU No. 876324
VSi Project Number 080497.07 (MR-1181)

Appendix D

Additional Calculations
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vertical VSiJob No.: 080497
ﬁlut:ons Date: 07/28/2008

Calculated by: ESS
FLANGE PLATE DESIGN, DEFORMATION METHOD (DIFFERENT AREAS)

Input- M :=203.07-kip-ft = moment at top of flange plate CONSTANTS:
P := 5.93.kip = axial load (use zero if base plate is grouted) psi = —lt-)-
Fy = 36-ksi = yield stress of flange plate in’

begr == 3.75:in = effective width of flange plate in flexure ksi = 1000-psi

= 1.5in = thickness of flange plate kip = 1000-1b

ASI:= 133 % = allowable stress increase

/ 1112+ 2

1 12+1+-€ (78‘9\ /783\ 331
Kf\ el 785 785 (333 12\
+ —
4 16 : 785 0.33-120
4 g4 785 785 0.33-120
" 785 785
4 .k . 2 — .2 33.
Q o 4 d= Jin AStlff = 185 in Astress = 785 mn Ft — 0.33-120 Ksi
2 4y S : : 0.33-120
0 16 0 0 0
0 0 0 0 0
: ° \o/ \o/ :
v o o RN
0
\ o J
— —_—
— — . 2- .
Z(Q) =20 sumQAd:= Z(Q d Astlff) sumQAd = 1538 in’

—
M- (d-Agigr) N P-Agyifr

R =
TV RR—— /) B T
umQ > (Asifr) 17.5 223 )

> - 15.1 19.2 36
£ = @ A 1.2 143 27
stre; ' SI.E 6.4 8.1 15
R= kip fi = ksi r= %
1.0 1.3
0.0 0.0
Q = quantity of fasteners 0.0 0.0

0.0 0.0
d = distance from center
0.0 0.0

A = area of fastener

Ft = allowable tension stress

A-01 Flange At 90.mcd Page 1 of 2




0.0
0.0

i M R M 0.0 kip-ft le 36.8 kip-i
‘1n = ‘K'm = 1p- = . 1p-1n
PL PL 0.0 p PL p

0.0
0.0

o

eecoooooox

fiy = 26.2ksi

Fp == ASL0.75-Fy

Iy - fb
b= o
F'y 1, = 73%

A-01 Flange At 90.mcd Page 2 of 2
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vertical
solutions

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F
kip = 1000-Ibf  ksi = E% G= 11200-ksi E = 29000-ksi W = I

CON S: i
CONSTANTS: mN= kg-iz KN = 1000-N
Input - Pole ROUND 42.00x0.375 sec

D, = 24:in = outside diameter of pole section

= thickness of pole section
= minimum specified yield stress of pole section
= minimum specified tensile stress of pole section
M, .y = 498.67-kipAtmaximum moment on cross section
Input - Reinforcement MR-06-18

Job No.: 080497
Date: 8/04/08
Calculated by: ESS

34565

bpgy = 6:in = width of reinforcement
thar = 1.25-in = thickness of bar reinforcement
FyBar = 65-ksi = minimum specified yield stress of reinforcement
F Bar = 80-ksi = minimum specified tensile stress of reinforcement AgRar = brgthar
Kpgr = 1.00 = effective buckling length factor of reinforcement [Table C-C2.1, LRFD-99] g = tb;ar_
Lipgr = 3-in = maximum spacing between ONESIDE AJAX bolts \/ﬁ
d = 20-mm = diameter of ONESIDE AJAX bolts AgRar = 7:50in’
dgleeye = 29-mm = outer diameter of sleeve for ONESIDE AJAX bolts
dpoje’= 31:mm = diameter of hole for ONESIDE AJAX bolts eove = dsleeve ~ d
n:= 12 = number of ONESIDE AJAX bolts at termination 2
s:= 3-in = spacing of termination bolts tsleeve = 0-18in
Vg = 20.9:kip = allowable load of ONESIDE AJAX PC8.8
Vi = 20.9kip
AgBar = 7.5in-in

TIA-222-F_Bar-60.mcd

10F5




Output - Calculate Section Properties of Reinforced Pole Section

3
3 ) bar tbar + 2 b .t 2 )
) bbar'tbar b (3 tba 4 4 bar ‘bar, o tba “3! barsl
lpar = T' + Oparthar \G~ t "2_ +2 12 + bpar thar \G + T
liotal = Tbar

. 4
var = 1807 in
Aotal = 3AgBar
I
] total = 1806.84 i m
0 bai
 — + —
C 2>

Stotal = 143.1in°

Output - Calculate Allowable Combined Bending and Axial Stress of Pole Section [Table 5 TIA-222-F]

Output - Calculate Allowable Compressive Bending Stress of Bar Reinforcement [AISC 9th Chapter E
C . 2~n2~E
cBar - FyBar CcBar =938
KLri . = Kbar'Lbar
bar * Toar KLrbar = 8.3
)
(KLrbar)
- 5 | yBar
cBar .
Fapi= F,q = 38.1ksi
5.3 KLrbar
— + —_—
3 8
cBar
P 12~TC ‘E
a2 2 F.,=22x 10 ksi
23 (KLrpgy) a2
FaBar = if(KLrbar <CeBar-Fal ’Fa2) Fapar = 38.1 ksi

TIA-222-F _Bar-60.mcd

20F5



Output - Check Compressive Bending Stresses in Reinforced Pole

fhpole =

Check tensile stresses in Bar Reinforcement [AISC 9th, Chapter D, J}:
Tension on Gross, Bar Reinforcement, D1

fiGross = foBar

FiGross = 0.6 Fypar

ftGross

ftGross ‘= resultiGrogs = if (FiGrogs > 133%,"NG" ,"0K" )

FiGross
Tension on Net, Bar Reinforcement, D1

Ag = AgBar

U:= 1.00

1
Ap = E)ar - @ole + 1_6'>]'tbar

beole = 39.7 ksi

foBar = 41.8ksi

foBar = 110%

mode = mode

fiGross = 41-8ksi

FiGross = 39-0ksi

TtGross = 107 %

reSUIttGross = "OQK"

.2
e = 5.90in

rApar = 127%

Ag
Ag=UAy 'ABar =
€
A
fiNet = bear'_g
Ae
FiNet = 0-5°Fgar
f;
tNet M " n " "
T{Net -= Fo resulttNet = lf(rtNet> 133%,"NG" ,"OK )
tNet

L_Block Shear Runture. Bar Reinforcement, /4

t

Net = 53:2ksi

FiNet = 40.0ksi

fiNet = 133 %

reSUlttNet = "OK"

TIA-222-F_Bar-60.mcd

30F5




Apy = ES = dpole'(n - O'@'tbar Fyps = 030-Fygar  Cryax ™= fhBar AgBar

by — d
- (_b_zh_l_)tb

C

Figg = 0.50°-F Tait= Any'Fys + AntFips

uBar
max

T
all
Bearing Stresses, Bar Reinforcement, J7

fgs = resultpg = if(rpg > 133%, "NG" ,"OK" )

Fo=12F

Cpnax = 314kip

rBS =40%

resultB g= "OK"

—_ 0,
Tp = 19%

resultp = "OK"

p uBar
C f
f = —max r, = 2 result. := if(r > 133%,"NG" ,"OK")
P" nit. d p p p
bar “sleeve p
Bearing Stresses, Pole, J7
Fppole = 12T,
C fpale
max pPole .
f =—_— = result = 1f(r > 133%,"NG" "OK")
Pole Pole Pole ’ ’
P ntdgeoye T Fopole P P
Connector Shear Stresses, Bar Reinforcement, J3
T 2
A = —-d
bolt 4
" _ dsteeve — d
sleeve * 9
-5 2 )
Asleeve = 4 ‘Esleeve - (dsleeve - 2'tsleeveD
Aassembly = Asleeve + Abolt
\"/
FV = _all__ £ Cmax ] fv
A v = e _ .
assembly n Aassembly F, f, = 25.525ksi

result,, := if(rV > 133%,"NG" ,"OK")

Required Weld Length, (2) 5/8-in E80XX, Bar Reinforcement:

L W Cmax
req'd ™ 7 33.0.30-80-ksi-2-0.707-0.625-in

Lreq'd = Lreq'd + 1-in

Lpy, = Lreq'd+ (n+ 1)s

TPole = ¥ %

result "OK"

pPole =

.2
AbOlt = 0.49in

tsjeeye = 0-18in

.2
As]eeve = 0.541in

A = 1.02in

assembly

F, = 20.4ksi

r, = 125%

resultV = "OK"

Lyeqd = 12in

LPL = 51in

TIA-222-F_Bar-60.mcd

40F5




Qutput - Design Summary:

(o

"tGross
tNet

r.= FBS

\+./

(1)

133

19

\u/

%

()

100

=1 30

\o/

%

"bpole = 1 %0

TIA-222-F_Bar-60.mcd

50F5




. VSi Job No.: 080497.07
so%%iggas’ Date: 08/04/2008
Calculated by: ESS

JUMP KIT CALCULATIONS & DESIGN
ELEVATION OF FLANGE PLATE: 60 ft.

INPUT:
ANTS:
Mmax = 498.67 - kip - ft CONSTANTS
E:= 1025 in s'=—1-b—
Dia = 24 - in =
in
tshaft ;= .375 - in Lsplice := 13.25 - in ksi = 1000 - psi
Fy = 50 - ksi Lchannel := < 12 + 7+} - in kip = 1000 - Ib
nAJAX = 12
OUTPUT:
D := Dia — tshaft D = 23.625in

b:=6-in CONSTANT
thar:= 1.25-in Abar := b - thar Abar = 7.5in2

Ishaft := 393 - D° - tshaft Ishaft = 1.943 x 10%in*

3
Z . b-tbar

3 2 2
4
I3bar := b-—-———tbar + b thar- +_tb_ar_ + AbB-i + ————— + b thar- +tb
12 2 4 12 4

I3bar = 1.587 x 107 in*

Itotal ;= Ishaft + I3bar Itotal = 3.53 X 103 in*
Stotal = Ttotal
= DT shaft Stotal = 294.187 in’
2 2
_ Mmax
Stotal fb = 20.341 ksi

Cmaxl := fb- Abar

Cmax := if(Cmaxl > CAJAX’CmaXI’CAJAX)



DESIGN OF SPLICE PLATE

. kip - 1.
Pi= ﬂi—t’il P = 102.05kip
bolts1 := - bolts := ceil(bolts1) bolts = 5
22 - kip
length := bolts- 3 -in+ 3 - in length = 18in
Fb:=%-.6-Fy Fb = 40ksi
PE
tplatel = tplatel = 0.484 in tplate := .5 - in
length
6
Asplice := Lsplice - tplate Asplice = 6.625 in?
lice = tplate
rsphice == rsplice = 0.14in
v
k= .65
Kir = X Lsplice Kir = 60
rsplice
2 -
Con 19.739 - 29000ksi Co= 107
Fy
klr < Cc
)
<~ klr> By
2.C
Fa:= .
5 3.k K Fa = 23 ksi
3 8§ Cc 8. CC3
Fal ;= i Fa- Aspli
ali= g rasAsplee Fal = 201 kip
SPLICE PLATE - TENSION (GROSS)
T'~i 6 - Fy - Lsplice - tplat
g.—3 .6 - Fy - Lsplice - tplate Tg = 265 kip
SPLICE PLATE - TENSION (NET)
An = (Lsplice — 1.125 - in) - tplate An = 6.06 in”

4
Tn:=3--.5~65-ksivAn Tn = 263 kip



SPLICE PLATE - BEARING

4
Fbearing = ; - 1.2 65 - ksi Fbearing = 104 ksi
fbearing := bolts: 1 - in- tplate - Fbearing fbearing = 260 kip

SPLICE PLATE - BLOCK SHEAR

Fv:= % +.33-65- ksi Fy = 20 ksi

Ft:z%-O.S-éS-ksi Ft = 43 ksi
fball := tplate-Ev- [3:in+ (bolts— 1) -3 - in— (bolts — .5) - 1.125 - in] + Ft- €s;;lie -.5-1.125 }]
fball = 273 kip

CHANNEL- CHECK ALLOWABLE COMPRESSION
C 6 x 137 Channel

_ o2
Achannel ;= 3.81 - in kchannel = 1

rchannel := .524 . in

tchannel := .437 - in

kchannel - Lchannel
rchannel kirchannel = 60

Cc= 107

klrchannel :=

kirchannel < Cc = 1

0 means use FaB 1 means use FaA

<_ klrchann:? Fy
2.
FaA = Ce

5 N 3 . klrchannel klrchannel3
3 - = 23 ksi
3 8 Cc 3.cc FaA = 23 ksi
2 .
12-3.14%. :
FaB - 2 3.14% - 29000 - ksi b 1
23 - klrchannel® as = St
FaC = 4 FaA - Ach |
k= 5 Fad s Achanne FaC = 115kip

CHANNEL- CHECK ALLOWABLE TENSION

4
TeC = 3 .6 - Fy - Achannel TgC = 152kip

AnC = Achannel — (1.125 . in - tchannel) AnC = 3.32in’

TnC:= 4. 565 AnC - ksi TnC = 144 kip

2



4
FbearingC := ; - 1.2 65 - ksi FbearingC = 104 ksi

fbearingC := bolts - 1 - tchannel - FbearingC fbearingC = 19 ftksi
4 .
FvC:= —-.33- 65 ksi
3 FvC = 29ksi
FtC = 43 ksi

FtC : <565 ksi
hannel
foallC := tchannel - Evc- [3-in+ (bolts— 1) -3 - in— (bolts ~ .5) - 1.125 - in] + FtC - {czﬂ ~5-1.125 }:l

fballC = 412.985 kip

11

w s
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vertical
solutions

SELF-SUPPORTING POLE STRUCTURE REINFORCEMENT DESIGN, TIA-222-F

kip = 1000-1bf  ksi= kiz’ G=11200-ksi E=29000-ksi ¥ = 1
ANTS: i
CONSTANTS: m N= kg-i2 KN = 1000-N
Input - Pole ROUND 42.00x0.375 sec
D, = 30-in = outside diameter of pole section

= thickness of pole section
= minimum specified yield stress of pole section
= minimum specified tensile stress of pole section
M 1ax = 866.9-kip-fe maximum moment on cross section
Input - Reinforcement MR-06-18

Job No.: 080497
Date: 8/04/08
Calculated by; ESS

345

65

bpar = 9-in = width of reinforcement
thar = 1.25-in = thickness of bar reinforcement
FyBar = 65-ksi = minimum specified yield stress of reinforcement AgBar = bparthar
FuBar = 80-ksi = minimum specified tensile stress of reinforcement
Ky = 1.00 = effective buckling length factor of reinforcement [Table C-C2.1, LRFD-99] ooy = @
Lipgp = 3-in = maximum spacing between ONESIDE AJAX bolts \/ﬁ
d = 20-mm = diameter of ONESIDE AJAX bolts AgBar = 1125 in’
dgleeye = 29-mm = outer diameter of sleeve for ONESIDE AJAX bolts
dpoje= 31'mm = diameter of hole for ONESIDE AJAX bolts eeve = dsleeve ~ 9
n:=16 = number of ONESIDE AJAX bolts at termination 2
s:= 3-in = spacing of termination bolts tsleeve = 0-181n
Vo= 209-kip = allowable load of ONESIDE AJAX PC8.8
Vi = 20.9kip

AgBar = 11.25 in-in

TIA-222-F_Bar-30.mcd

10F5




Output - Calculate Section Properties of Reinforced Pole Section:

by, oty >
_ bar’"bar 0
Thar = 2 + Dpartpar o +

liotal = Tbar

Lotal

total =~ t
0 baj
— + ——
2

3
bar ‘tbar 3 3
i 2 1 + Z'bbar'tbar A 2 [(3) bars]
Y, +2 12 *+ Oparthar \G + "4/
Ui

. 4
ar = 4162in

Atotal = 3AgBar

.4

Itota] =4161.5in
.3

Stota] = 266.31n

Output - Calculate Allowable Combined Bending and Axial Stress of Pole Section [Table 5 TIA-222-F]:

Output - Calculate Allowable Compressive Bending Stress of Bar Reinforcement [AISC 9th Chapter E]:

CeBar =
yBar

Cepar = 938
KLpy . e Kpar Lbar
bar - har KLry, = 8.3
2
(KLrbar)
- 2 FyBar
cBar .
Fal = Fa] = 38.1 ksi
5.3 KLrbar
a— + —
3
cBar
Fon 12-1r -E ,
a2 = _ .
23'(KLrbar)2 Fap=22x 107ksi
FaBar = if(KLrbar <CeBar-Fal ’Fa2) FaBar = 38.1ksi

TIA-222-F_Bar-30.mcd 20F5




Output - Check Compressive Bending Stresses in Reinforced Pole

Mmax' @

Itotal

fopole = fypole = 37-5 ksi

t
0 ba
M e — -
max 2> foBar

"sBar =
Itotal FaBar

bear = bear = 39.1ksi

I'bBar =103%

mode = mode

Check tensile stresses in Bar Reinforcement [AISC 9th, Chapter D, JI:

Tension on Gross, Bar Reinforcement, D1

f = fi .
tGross bBar ftGross = 39.1 ksi

FiGross = 0-6:Fypar '
. FiGross = 39-0ksi
tGross

Nt Gross ‘= F— resulttGrOSS = if(rtGross > 133%,"NG" ,"OK")

tGross TtGross = 100%

resulttGross = "OK"

Tension on Net, Bar Reinforcement, D1

Ag
Ag = UAy TABar = Xe- Ag = 9.65 in’
A
£ = fi —& r =117%
tNet '~ 'bBar A ABar 0
e
f, = 45,6 ksi
FiNet = 0-5-Fgar tNet
f; F = 40.0ksi
tNet tNet
IiNet = —< resulttNet = if(rtNet> 133%,"NG" ,"OK")
FiNet fner = 114%

resulttNet = "OK"

_Block Shear Rupture. Bar Reinforcement. .14

TIA-222-F_Bar-30.mcd

30F5




(bbar - dhole)
2

App= par  FBs = 0.50-Fypar

C

I'BS =
all
Bearing Stresses, Bar Reinforcement, J7

Fp =12F

Apy = E’S ~ dpole'(n - 0'il'tbar Fyps = 030-Fpar  Crax = fbBar AgBar

resultpg = if(rpg > 133%,'NG" ,"OK" )

C

max = 439 kip

Ta11'= ApyFyBs + AprFiBs Tgy = 1067kip

rBS= 41 %

resultBS = "QK"

uBar
C f
fym ———  ri= 2 result = () > 133%,"NG" "OK") r=20%
P it d p p p
bar “sleeve p
Bearing Stresses, Pole, J7 resultp = "OK"
Fppole = 1.2T,
C £l
. max . pl ole o " non [ —
prole = _—-t.d erOlC = '—"F I‘CSultpPole = 1f(rp > 133%,"NG" ,"OK ) eroIe =1%
-t-Agleeve pPole
Connector Shear Stresses, Bar Reinforcement, J3 resultppole = "QOK"
=142
Aboly = 7 +d Apole = 0-49in”
¢ _ d5leeve — d
sleeve "~ 2 tleeve = 0-181in
. 2
Agleeve = 4 'Esleeve - (dsleeve - 2'tsleeveZl Agleeye = 0.54 in®
A = A + A v .2
assembly sleeve bolt Aassembly = 1.02in
Vall
F, = . a £ Crnax ; fy F, = 20.4 ksi
v A =T = i
assembly n Aassembly F, f, = 26.825ksi -
r,=131%
result, := if(r, > 133%,"NG" ,"OK" )
result, = "OK"
Required Weld Length, (2) 5/8-in E80XX, Bar Reinforcement:
L _ Crax
reqd ™™ | 33.0.30-80-ksi-2-0.707-0.625 in Lreqd ™= Lreqd + 1'in Lieqg = 17in
Lpp, = Lreq'd +(n+1)s Lpp = 68in

TIA-222-F_

Bar-30.mcd 40F5




Output - Design Summary:

'tGross
"tNet

r.= rBS

(2

\+/

(i)

114

20

\u/

85

=] 31

15

é

%

Ubpole = 1%

TIA-222-F_Bar-30.mcd
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, VSi Job No.: 0800497.07
so'ffz’-/gﬁi' Date: 08/04/2008
Calculated by: ESS

JUMP KIT CALCULATIONS & DESIGN
ELEVATION OF FLANGE PLATE: 30 ft.

INPUT:
Mmax = 886.9 - kip - ft CONSTANTS:
E:=11.75in ._Ib
Dia = 30 - in psi=
in
tshaft := 375 - in Lsplice := 14.25 - in ksi = 1000 - psi
Fy := 50 - ksi Lchannel := < 12+ 1 +§ - in kip = 1000 - Ib
nAJAX = 16
OUTPUT:
D := Dia — tshaft D = 29.625in

b:=9-in CONSTANT
tbar:= 1.25 - in Abar = b - thar Abar = 11.25 in2

Ishaft := .393 - D* - tshaft Ishaft = 3.832 x 10°in*

3
Z.b-tbar

3 2 2
I3bar := b.tbar + b tbar- +m + -b3-tb +4———————-+b~tbar- —-+tb
12 2 4 12 4

I3bar = 3.81 x 10°in*

Itotal := Ishaft + I3bar Itotal = 7.641 x 10%in*
Stotal := Itotal
= DT shatt Stotal = 509.419 in’
— +
2 2
_ Mmax
Stotal fb = 20.892 ksi

Cmax] := fb . Abar

Cmax := if(CmaxI > Cpjax, Cmaxl ’CAJAX)



DESIGN OF SPLICE PLATE

439 -kip- 1.3
4

P: P = 142.675 kip

bolts1 := bolts := ceil(bolts1) bolts = 7

22 - kip
length := bolts- 3 -in+ 3 - in length = 24in
4
Fb:zg-.6-Fy Fb = 40ksi

P-E

tplatel = tplatel = 0.437 in tplate ;= .5 - in

length
6

Asplice := Lsplice - tplate Asplice = 7.125 in

tplate
%/ﬁ rsplice = 0.14in

rsplice :=

k:= .65

iy = K Lsplice Klr = 64
rsplice

2 n
Com | 19:739 - 29000ksi Coz 107
Fy

klr < Cc

< klr2>

1 - - Fy
2.

Fa:= ¢

5 3.kr ki Fa = 22ksi

3 8-Cc g.cod

4
Fal := —3— - Fa. Asplice

Fal = 209 kip
SPLICE PLATE - TENSION (GROSS)
T-——li 6 - Fy - Lsplice - tplat
g__3 . y - Lsplice - tplate Tg = 285 kip
SPLICE PLATE - TENSION (NET)
An = (Lsplice — 1.125 - in) - tplate An = 6.56in"
Tn:=%~.5-65-ksi-An Tn = 284 kip



SPLICE PLATE - BEARING

4
Fbearing := ; - 1.2 65 - ksi Fbearing = 104 ksi
fbearing := bolts- 1 - in - tplate - Fbearing fbearing = 364 kip

SPLICE PLATE - BLOCK SHEAR

4 .
Fv:= -5 -.33. 65 - ksi Fy = 29 ksi
4 . ;
Ft:= ; - 0.5 65 - ksi Ft = 43 ksi
. . . splice )
fball := tplate- | Fv- [3 - in+ (bolts — 1) - 3 - in — (bolts — .5) - 1.125 - in] + Ft- 5 - 51125 i
fball = 338 kip

CHANNEL- CHECK ALLOWABLE COMPRESSION
C 8 x 18.7 Channel

. .2
Achannel := 5.51 - in kehannel = 1
rchanne! := .598 - in

tchannel ;= 487 - in

kchannel - Lchannel
rchannel kirchannel = 63

Cc= 107

klrchannel :=

kirchannel < C¢c = 1

0 means use FaB 1 means use FaA

<_ klrchann;} Fy
7.
FaA = ce

5 N 3. kirchannel  kirchannet®

3 8- Cc 8.CS FaA = 22ksi

_12-3.14%- 29000 - ksi
23 - kirchannel®

FaB :

FaB = 38ksi

4
FaC = ; - FaA - Achannel FaC = 163 kip

CHANNEL- CHECK ALLOWABLE TENSION

4
TgC := ; -.6 - Fy - Achannel TgC = 220 kip

AnC := Achannel — (1.125 - in - tchannel) AnC = 4.96in’

TnC: %-.5~65-AnC-ksi TnC = 215kip

Il



4
FbearingC := -3— - 1.2 65 - ksi FbearingC = 104 ksi

fbearingC := bolts - 1 - tchannel - FbearingC fbearingC = 30 fiksi
4 .
FvC:= — . .33. 65 ksi
3 FvC = 29ksi
4
FiC = -3— .5 65 ksi FtC = 43 ksi

hannel
foallC = tchanne]-EvC- [3-in+ (bolts = 1) -3 - in — (bolts = .5) - 1.125 - in] + FtC - é—i‘m"- ~ 51125 }]

fballC = 575.778 kip



g vertical Site Name West Hartford United Methodist
¥ solutions VSI # 080497.07T
e _ Client# 810324
7 ‘execute & deliver —_—
Date 01/28/0%
Page 4 of 4

BASE PL. AND ANCHOR RODS PLAN

1“8}/2“

1'-61%"

23-11"

PO Box 579/ 2002 Production Drive, Apex, NC 27539 o) 888-321-6167 f) 919-321-1768 www.verticalsolutions-inc.com



vertical
ﬁ)/ut:ons

FLANGE PLATE DESIGN, DEFORMATION METHOD (DIFFERENT AREAS)
Input- M= 1250-kip-ft = moment at top of flange plate

= 19-kip = axial load (use zero if base plate is grouted)
Fy = 36-ksi = yield stress of flange plate
begp = 7.07-in = effective width of flange plate in flexure
t:= 2.0:in = thickness of flange plate
ASI = 133-% = allowable stress increase

ﬂ~12+8+l\
2

—_—

—
D Q=16 sumQAd:= Z(Q'dz'Astiff)

—_—
M:(d-Agigr) N P-Agtifr

s /.76’7\
(f\ 1-12+6+E 1.767
4 1 1.767
. 1~12+2+3 1.767
Q:= (2) d:= 7+ % i Astiff = ].267 in’ Astress =
0 0 0
0 0 0
0 0 0
v 0 \0)
0
\ o/

VSi Job No.. 080497
Date: 07/28/2008
Calculated by: ESS

CONSTANTS:
. 1b
psi= —
in
ksi = 1000-psi
1000-1b

1]

kip

AN

33125
1.767 33125
1.767 33-125
]'167 in - 33125 i

t- 0
0 0
0 0

o)

° o/

sumQAd = 5944 in*

R:=
’ _— 5. 3.
sumQAd /‘; N /; \9\ (q\
D (Asite) 88.2 49.9 91
_ - 68.5 38.7 71
f o= @ A 38.9 22.0 40
stre ) SI'F 3.8 2.2 4
R = kip fi = ksi r= %
0.0 0.0 0
0.0 0.0 0
Q = quantity of fasteners 0.0 0.0 0
0.0 .
d = distance from center 0.0 0
0.0 0.0 0
A = area of fastener
Ft = allowable tension stress
A-01 BP and AR.mcd

Page 1 of 2




&

fi, = 35.3 ksi

Fpi= ASL0.75-Fy

I, . fb
b=
Fy

Mp; =
PL 0.0

kip- ft

ZMPL = 166.6 kip-in

I'b = 98%

A-01

BP and AR.mcd

Page 2 of 2




CAISSON Version 4.91
Vertical Solutions Inc.

3:49:15 PM Monday,

July 28, 2008
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*
* PIER FOUNDATIONS ANALYSIS AND DESIGN -

*

(

C) 1995,2002 POWER LINE SYSTEMS,

*

INC,*

*
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*** ANALYSIS IDENTIFICATION

NOTES 080497.03

* kK

PIER PROPERTIES CONCRETE STRENGTH

DIAMETER (ft)

SOIL PROPERTIES

1 C
2 [
3 C
DESIGN

CALCULATED PIER LENGTH (ft) 16.50

TYPE TOP OF LAYER BELOW TOP OF PIER

(ft)
C 0.50
C 5.50
C 7.50
C 11.14

* kK

SHEAR AND MOMENTS ALONG PIER

5

LAYER TYPE THICKNESS

1

(FACTORED) LOADS AT TOP OF PIER MOMENT (ft-k)

0

: West Hartford United Methodist

CHECK OF SOILS PROPERTIES AND ULTIMATE RESISTING FORCES ALONG PIER

(ksi) = 3.00 STEEL STRENGTH (ksi) = 60.00
.500 DISTANCE FROM TOP OF PIER TO GROUND LEVEL (ft) = 0.50
DEPTH AT TOP OF LAYER DENSITY CU KPp PHI
(ft) (ft) (pcf) (psf) (degrees)
5.00 0.00 125.0 0.0
2.00 5.00 125.0 2267.0
7.00 7.00 63.0 2267.0
= 1625.0 VERTICAL (k) = 24.7 SHEAR (k) = 18.2
ADDITIONAL SAFETY FACTOR AGAINST SOIL FAILURE = 1.54
THICKNESS DENSITY CU Kp FORCE ARM
(ft) (pcf) (psf) (k) (ft)
5.00 125.0 0.0 0.00 3.00
2.00 125.0 2267.0 199.50 6.50
3.64 63.0 2267.0 363.48 9.32
5.36 63.0 2267.0 ~534.25 13.82

WITH THE ADDITIONAL SAFETY FACTOR

DISTANCE BELOW TOP OF PIER (ft) SHEAR (k) MOMENT (ft-k)
0.00 28.7 2699.4
1.65 28.7 2746.8
3.30 28.7 2794.2
4.95 28.7 2841.6
6.60 -81.0 2828.6
8.25 -245.6 2559.2
9.90 ~410.2 2018.2
11.55 -493.8 1222.0
13.20 ~-329.2 543.1
14.85 -164.6 135.8
16.50 0.0 0.0
*** TOTAL REINFORCEMENT PCT = 0,46 REINFORCEMENT AREA (in"2) = 15.74
*** USABLE AXIAL CAP. (k) = 24.7 USABLE MOMENT CAP. (ft-k) = 1873.4
*** UJS Standard Re-Bars (Select one of the following):
79 BARS #4 (AREA = 0.20 in”2 DIA = 0.500 in) AT SPACING (in) = 2.23
51 BARS #5 (AREA = 0.31 in”2 DIA = 0.625 in) AT SPACING (in) = 3.45
36 BARS #6 (AREA = 0.44 in”2 DIA = 0.750 in) AT SPACING (in) = 4.89
27 BARS #7 (AREA = 0.60 in”2 DIA = 0.875 in) AT SPACING (in) = 6.52
20 BARS #8 (AREA = 0.79 in"2 DIA = 1.000 in) AT SPACING (in) = 8.80
16 BARS #9 (AREA = 1.00 in®2 DIA = 1.128 in) AT SPACING (in) = 11,00
13 BARS #10 (AREA = 1.27 in”*2 DIA = 1.270 in) AT SPACING (in) = 13.53
11 BARS #11 (AREA = 1.56 in”2 DIA = 1.410 in)} AT SPACING (in) = 15.99
7 BARS #14 (AREA = 2.25 in”2 DIA = 1.693 in) AT SPACING (in) = 25.13
**% WEIGHT OF CAISSON (kips) = 58.802
*** PRESSURE UNDER CAISSON DUE TO INPUT DESIGN AXIAL LOAD (psf) = 1039.6

Vertical Solutions Inc.

WITHOUT ADDITIONAL SAFETY FACTOR

SHEAR (k) MOMENT (ft~k)
18.6 1752.9
18.6 1783.6
18.6 1814.4
18.6 1845.2

-52.6 1836.8
-159.5 1661.8
-266.3 1310.5
~320.6 793.5
-213.7 352.7
-106.9 88.2

0.0 0.0

Page 1/1



Crown Castle International July 28, 2008

120-ft Self-Supporting Pole Structure CCI BU No. 876324
VSi Project Number 080497.07 (MR-1181)

Appendix E

Modification Designh Drawings
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INDEX OF SHEETS 8
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@ INSTALL (3) REINFORCING BARS, SEE S-3 30 £
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@ INSTALL (6) REINFORCING BARS, SEE $-4 60 &, 43
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MODIFICATION DESIGN PROVISIONS 2 o Yz g&
MODIFICATON DESIGN IS BASED ON STRUCTURAL ANALYSIS REPORT BY el BE”
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C-CHANNEL #1 (12) REQ'D

C8 X 18,75
MOUNT AT 30

NOTES:

1. ALL HOLES ARE 1 1/16"%

2, ALL PLATES TO BE A572 GRADE 50 STEEL
3. ALL PARTS TO BE HOT-DIP GALVANIZED
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AJAX BOLT SLEEVE LENGTH
# REQD
INCH
1.5 196

TOTAL LENGTH REQ'D = 293"

WITH EXCESS FOR CUTS = 323"= 27"

QUALITY CONTROL OF FIELD BOLTS

FOR QUALITY CONTROL PURPOSES, CONTRACTOR SHALL MARK EACH CONNECTION WITH

PERMANENT MARKER PRIOR TO " TURN BEYOND SNUG TIGHT".

BEFORE 1/3 TURN

AFTER 1/3 TURN

AJAX SLEEVES

August 11, 2008
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