"STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL

Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
www.ct.gov/csc

December 19, 2011

Douglas Talmadge, Real Estate Consultant
New Cingular Wireless PCS, LL.C

500 Enterprise Drive, Suite 3A

Rocky Hill, CT 06067-3900

RE:  EM-CING-018-111129 - New Cingular Wireless PCS, LLC notice of intent to modify an existing
telecommunications facility located at 2 Huckleberry Hill Road, Brookfield, Connecticut.

Dear Mr. Talmadge:

The Connecticut Siting Council (Council) hereby acknowledges your notice to modify this existing
telecommunications facility, pursuant to Section 16-50j-73 of the Regulations of Connecticut State Agencies
with the following conditions:

e AT&T shall submit to the Council a Radio Frequency Exposure Report with field measurements
taken in the vicinity of this facility within three months after the installation described in this notice
of exempt modification has been completed.

e Any deviation from the proposed modification as specified in this notice and supporting materials
with Council shall render this acknowledgement invalid;

. Any material changes to this modification as proposed shall require the filing of a new notice with the
Council;

® Not less than 45 days after completion of construction, the Council shall be notified in writing that
construction has been completed;

e The validity of this action shall expire one year from the date of this letter; and

e The applicant may file a request for an extension of time beyond the one year deadline provided that
such request is submitted to the Council not less than 60 days prior to the expiration;

The proposed modifications including the placement of all necessary equipment and shelters within the tower
compound are to be implemented as specified here and in your notice dated November 28, 2011. The
modifications are in compliance with the exception criteria in Section 16-50j-72 (b) of the Regulations of

- Connecticut State Agencies as changes to an existing facility site that would not increase tower height, extend
the boundaries of the tower site, increase noise levels at the tower site boundary by six decibels, and increase
the total radio frequencies electromagnetic radiation power density measured at the tower site boundary to or
above the standard adopted by the State Department of Environmental Protection pursuant to General Statutes
§ 22a-162. This facility has also been carefully modeled to ensure that radio frequency emissions are
conservatively below State and federal standards applicable to the frequencies now used on this tower.
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This decision is under the exclusive jurisdiction of the Council. Please be advised that the validity of this
action shall expire one year from the date of this letter.- Any additional change to this facility will require
explicit notice to this agency pursuant to Regulations of Connecticut State Agencies Section 16-50j-73. Such
notice shall include all relevant information regarding the proposed change with cumulative worst-case
modeling of radio frequency exposure at the closest point of uncontrolled access to the tower base, consistent
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 65. Thank you .
for your attention and cooperation.

Very truly yours,

! AL
Linda Roberts
Executive Director
LR/CDM/laf

c: The Honorable Bill Davidson, First Selectman, Town of Brookfield
Katherine Daniel, Community Development Director, Town of Brookfield
Alice Dew, Zoning Enforcement Officer, Town of Brookfield '
Christopher B. Fisher, Esq., Cuddy & Feder LLP

SAEM & TS\CINGULARBROOKFIELD\dc121611HuckleberryHillRd.docx



STATE OF CONNECTICUT

CONNECTICUT SITING COUNCIL
Ten Franklin Square, New Britain, CT 06051
Phone: (860) 827-2935 Fax: (860) 827-2950
E-Mail: siting.council@ct.gov
. Www.ct.gov/csc

December 5, 2011

The Honorable Bill Davidson
First Selectman

Town of Brookfield
Brookfield Municipal Center
Pocono Road

P. 0. Box 5106

Brookfield, CT 06804-5106

RE:  EM-CING-018-111129 - New Cingular Wireless PCS, LLC notice of intent to modify an
existing telecommunications facility located at 2 Huckleberry Hill Road, Brookfield,
Connecticut. E

Dear First Selectman Davidson:

The Connecticut Siting Council (Council) received this request to modify an existing
telecommunications facility, pursuant to Regulations of Connecticut State Agencies Section 16-505-72.

Ifyou have any questions or comments regarding this proposal, please call mé or inform the Council by
- December 19, 2011.

Thank you for your cooperation and consideration.
Very truly yours, .

. g -
Uty Rvowks

Linda Roberts
Executive Director

LR/jbw
Enclosure: Notice of Inten’g

c¢: Katherine Daniel, Community Development Director, Town of Brookfield
Alice Dew, Zoning Enforcement Officer, Town of Brookfield

S:\E‘M & TS\CINGULARBROOKFIELD\Davidson2.doc
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New Cingular Wireless PCS, LLC
500 Enterprise Dr, STE 3A

Rocky Hill, CT 06067

Phone: (203)-410-4531

Douglas Talmadge

Real Estate Consultant

November 28, 2011

é) ‘;J r":‘? 7“’1 TR g p
Ms. Linda Roberts 52{ g@ ~~i§m9§\§,fgf g& 1} \\v‘i
Executive Director 8 T ~J i}
Connecticut Siting Council ~ NOV 2 ¢ 2011 2
10 Franklin Square CONNE o o
New Britain, CT 06051 SITIN 3 Q(f}g' ;Ng i;g

RE: New Cingular Wireless PCS, LLC notice of intent to modify an existing
telecommunications facility located at 2 Huckleberry Hill Rd, Brookfield, CT 06804.

Dear Ms. Roberts:

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

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

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

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



The changes to the facility do not constitute modification as defined Connecticut General
Statues (“C.G.S.”) Section 16-50i(d) because the general physical characteristics of the
facility will not be significantly changed or altered. Rather, the planned changes to the
facility fall squarely within those activities explicitly provided for the R.C.S.A. Section
16-505-72(b)(2).

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

2 The proposed changes will not extend the site boundaries. The equipment
will be located near the existing concrete equipment pad on proposed H-
Frame.

3. The proposed changes will not increase the noise level at the existing facility
by 6 decibels or more.

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

GSM channels for UMTS transmissions. Moreover, LTE will utilize
additional radio frequencies newly licensed by the FCC for cellular mobile
communications. However, the changes will not increase the calculated
“worst case” power density for the combined operations at the site to a level at
or above the applicable standard for uncontrolled environments as calculated
for a mixed frequency site.

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

Please feel free to call me at (203)-410-4531 or email
DTalmadge@Transcendwireless.com with questions concerning this matter.
Thank you for your consideration.

Sincerely,
Douglas Talmadge
Real Estate Consultant



C Squared Systems, LLC
65 Dartmouth Drive, Unit A3
Auburn, NH 03032

(603) 644-2800
support@csquaredsystems.com

CT5075
2 Huckleberry Hill Rd, Brookfield, CT 06804
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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 existing stealth flagpole located at 2 Huckleberry Hill Road in
Brookfield, CT. The coordinates of the flagpole are 41-27-8.65 N, 73-24-14.41 W.

AT&T is proposing the following modifications:

1) Add 850 MHz GSM frequencies;

2) Add 700 MHz LTE frequencies;

3) Replace all existing antennas with three dualband (Cellular/PCS) antennas at the 57° centerline (one per sector);
4) Install three 750 MHz LTE antennas at the 51” centerline (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.

CT5075 1 November 2, 2011
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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

2

Power Density 2( ) x Off Beam Loss

7T X R
Where:

EIRP = Effective Isotropic Radiated Power

/( 2 3 )
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.

CT5075 2 November 2, 2011
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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 pattern 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 Nifler ERP Per Power
Carrier Height | Frequency | o | Transmitter Density | Limit | %MPE
(Feet) (MHz) | (Watts) | mwlem?)
AT&T UMTS 57 880 2 565 0.1251 0.5867 2.13%
AT&T UMTS 57 1900 2 875 0.1937 1.0000 1.94%
AT&TLTE 51 734 1 1117 0.1544 0.4893 3.16%
AT&T GSM 57 880 1 296 0.0328 0.5867 0.56%
AT&T GSM 57 1900 4 525 0.2324 1.0000 2.32%
Total 10.11%

Table 1: Carrier Information'

" The nominal 10 dB off-beam loss factor for AT&T is derived from the specific AT&T antennas for this site and their
associated antenna patterns which are presented in Attachment C.

CT5075

November 2, 2011
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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 and existing transmit antennas at the existing facility is below the limits for the general public.
The highest expected percent of Maximum Permissible Exposure at the base of the tower is 10.11% of the FCC limit.

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

November 2, 2011

I 4 L4
Daniel L. Goulet/ Date
C Squared Systems, LLC

CT5075 4 November 2, 2011
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Attachment A: References

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

ANSI C95.1-1982. American National Standard Safety Levels With Respect to Human Exposure to Radio Frequenc
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

CT5075 5 November 2, 2011
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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 (S) Averaging Time

(Il{\j‘[‘ﬁgz‘; Str?{‘ﬁgl’)@) S“?Z*‘;’fr}:)(E) (mW/em?) IEP, [HP or S (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/f 4.89/f (900/£)* 6
30-300 61.4 0.163 1.0 6
300-1500 - - /300 6
1500-100,000 - - 5 6

3

(B) Limits for General Population/Uncontrolled Exposure

Frequency Electric Field =~ Magnetic Field

Power Density (S) Averaging Time
(IEII‘_I‘(;ZE; Strg]/%g:)(E) Strz:z%tnl:)(E) (mW/cm?) [E/%, |H|* or S (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/F%)* 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)

2 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 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

CT5075 6 November 2, 2011
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Plane-wave Equivalent Power Density
1,000 T F T T T T
= (Jccupational/Controlled Exposure
———- General Population/Uncontrolled Exposure
100+ -
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1+ fm—mm m i - -
02+ =
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1,500 100,000
Frequency (MHz)
Figure 1: Graph of FCC Limits for Maximum Permissible Exposure (MPE)
CT5075 7 November 2, 2011
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Attachment C: AT&T’s Antenna Model Data Sheets and Electrical Patterns

700 MHz
Manufacturer: Kathrein-Scala
Model #: 80010764
Frequency Band:  698-806 MHz
Gain: 12.2dBd
Vertical Beamwidth: 15 deg
Horizontal Beamwidth: 68 deg
Polarization: + 45 deg
SizeLxWxD: 552”x11.8°x6”
850 MHz
Manufacturer: Kathrein-Scala
Model #: 80010764
Frequency Band:  824-894 MHz
Gain: 12.7 dBd
Vertical Beamwidth:  13.5 deg
Horizontal Beamwidth: 65 deg
Polarization: +-45 deg
SizeLxWxD: 552”°x11.8°x6”
1900 MHz
Manufacturer: Kathrein-Scala
Model #: 80010764
Frequency Band:  1850-1990 MHz
Gain: 15.4dBd
Vertical Beamwidth: 7.5 deg
Horizontal Beamwidth: 61 deg
Polarization: +- 45 deg
SizeLxWxD: 552”x11.8°x6”

CT5075

November 2, 2011



PROJECT INFORMATION

SCOPE OF WORK:  UNMANNED TELECOMMUNICATIONS FACILITY MODIFICATIONS ‘ P
SITE ADDRESS: 2 HUCKLEBERRY HILL ROAD
BROOKFIELD, CT 06804
LATITUDE: 41.452592 N 41" 27' 09.33" N ‘
LONGITUDE: ~73.403899 W 73 24’ 14.04" W
JURISDICTION: NATIONAL, STATE & LOCAL CODES OR ORDINANCES \_/
CURRENT USE: TELECOMMUNICATIONS FACILITY '
PROPOSED USE: TELECOMMUNICATIONS FACILITY
NOC# 866-915-5600
| ]
SITE NUMBER: CT5075
SITE NAME: BROOKFIELD WEST
| |
DIRECTIONS TO SITE:
T-1 TITLE SHEET 0 HEAD NORTHEAST ON ENTERPRISE DR TOWARD CAPITOL BLVD. 0.4 MILES. TURN LEFT ONTO
CAPITOL BLVD. 0.3 MILES. TURN LEFT ONTO WEST ST. 0.3 MILES. MERGE ONTO 1-91 S VIA THE
RAMP ON THE LEFT TOWARD NEW HAVEN. 9.1 MILES. MERGE ONTO 1-691 W VIA EXIT 18 TOWARD 1.  THIS DOCUMENT IS THE CREATION, DESIGN, PROPERTY AND COPYRIGHTED WORK OF AT&T.
GN-1 GENERAL NOTES 0 MERIDEN,/ WATERBURY. 8.0 MILES. MERGE ONTO 184 W VIA EXIT 1 ON THE LEFT TOWARD ANY DUPLICATION OR USE WITHOUT EXPRESS WRITTEN CONSENT IS STRICTLY PROHIBITED.
DUPLICATION AND USE BY GOVERNMENT AGENCIES FOR THE PURPOSES OF CONDUCTING
WATERBURY/ DANBURY. 33.1 MILES. MERGE ONTO US-7 N VIA EXIT 7 TOWARD NEW MILFORD/ THEIR LAWFULLY AUTHORIZED REGULATORY AND ADMINISTRATIVE FUNCTIONS IS SPECIFICALLY
BROOKFIELD. 0.9 MILES. TAKE EXIT 11 TOWARD FEDERAL ROAD. 0.2 MILES. TURN LEFT ONTO TR
A-1 COMPOUND PLAN 0 WHITE TURKEY RD. 0.2 MILES. TURN RIGHT ONTO FEDERAL RD/ US-202. 1.2 MILES. TURN SLIGHT :
LEFT ONTO OLD NEW MILFORD RD. 0.2 MILES. TURN LEFT ONTO HUCKLEBERRY HILL RD. 0.0
MILES. END AT 2 HUCKLEBERRY HILL RD BROOKFIELD, CT 06804—2219 2. THE FACILITY IS AN UNMANNED PRIVATE AND SECURED EQUIPMENT INSTALLATION. IT IS ONLY
A-2  ANTENNA PLAN AND ELEVATION 0 ACCESSED BY TRAINED TECHNICIANS FOR PERIODIC ROUTINE MAINTENANCE AND THEREFORE
DOES NOT REQUIRE ANY WATER OR SANITARY SEWER SERVICE. THE FACILITY IS NOT
GOVERNED BY REGULATIONS REQUIRING PUBLIC ACCESS PER ADA REQUIREMENTS.
A-3  DETAILS 0 G
G-1 PLUMBING DIAGRAM & DETAILS

CONTRACTOR SHALL VERIFY ALL PLANS AND EXISTING DIMENSIONS AND CONDITIONS ON THE

a2 JOB SITE AND SHALL IMMEDIATELY NOTIFY THE AT&T REPRESENTATIVE IN WRITING OF
% DISCREPANCIES BEFORE PROCEEDING WITH THE WORK OR BE RESPONSIBLE FOR SAME.
(53
%

%)
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GROUNDING NOTES

GENERAL NOTES

1. THE SUBCONTRACTOR SHALL REVIEW AND INSPECT THE

EXISTING FACILITY GROUNDING SYSTEM AND LIGHTNING
PROTECTION SYSTEM (AS DESIGNED AND INSTALLED) FOR
STRICT COMPLIANCE WITH THE NEC (AS ADOPTED BY THE
AHJ), THE SITE-SPECIFIC (UL, LPl, OR NFPA) LIGHTING
PROTECTION CODE, AND GENERAL COMPLIANCE WITH
TELCORDIA AND TIA GROUNDING STANDARDS. THE
SUBCONTRACTOR SHALL REPORT ANY VIOLATIONS OR
ADVERSE FINDINGS TO THE CONTRACTOR FOR RESOLUTION.

2. ALL GROUND ELECTRODE SYSTEMS (INCLUDING
TELECOMMUNICATION, RADIO, LIGHTNING PROTECTION, AND
AC POWER GES'S) SHALL BE BONDED TOGETHER, AT OR
BELOW GRADE, BY TWO OR MORE COPPER BONDING
CONDUCTORS IN ACCORDANCE WITH THE NEC.

3. THE SUBCONTRACTOR SHALL PERFORM IEEE
FALL—OF—POTENTIAL RESISTANCE TO EARTH TESTING (PER IEEE
1100 AND 81) FOR NEW GROUND ELECTRODE SYSTEMS. THE
SUBCONTRACTOR SHALL FURNISH AND INSTALL
SUPPLEMENTAL GROUND ELECTRODES AS NEEDED TO
ACHIEVE A TEST RESULT OF 5 OHMS OR LESS.

4. METAL RACEWAY SHALL NOT BE USED AS THE NEC
REQUIRED EQUIPMENT GROUND CONDUCTOR. STRANDED
COPPER CONDUCTORS WITH GREEN INSULATION, SIZED IN
ACCORDANCE WITH THE NEC, SHALL BE FURNISHED AND
INSTALLED WITH THE POWER CIRCUITS TO BTS EQUIPMENT.

5. EACH BTS CABINET FRAME SHALL BE DIRECTLY
CONNECTED TO THE MASTER GROUND BAR WITH GREEN
INSULATED SUPPLEMENTAL EQUIPMENT GROUND WIRES, 6
AWG STRANDED COPPER OR LARGER FOR INDOOR BTS 2 AWG
STRANDED COPPER FOR OUTDOOR BTS.

6. EXOTHERMIC WELDS SHALL BE USED FOR ALL GROUNDING
CONNECTIONS BELOW GRADE.

7. APPROVED ANTIOXIDANT COATINGS (I.E., CONDUCTIVE GEL
OR PASTE) SHALL BE USED ON ALL COMPRESSION AND
BOLTED GROUND CONNECTIONS.

8. ICE BRIDGE BONDING CONDUCTORS SHALL BE
EXOTHERMICALLY BONDED OR BOLTED TO THE BRIDGE AND
THE TOWER GROUND BAR.

9. ALUMINUM CONDUCTOR OR COPPER CLAD STEEL
CONDUCTOR SHALL NOT BE USED FOR GROUNDING
CONNECTIONS.

10. MISCELLANEOUS ELECTRICAL AND NON-ELECTRICAL
METAL BOXES, FRAMES AND SUPPORTS SHALL BE BONDED
TO THE GROUND RING, IN ACCORDANCE WITH THE NEC.

11. METAL CONDUIT SHALL BE MADE ELECTRICALLY
CONTINUOUS WITH LISTED BONDING FITTINGS OR BY
BONDING ACROSS THE DISCONTINUITY WITH 6 AWS COPPER

ALL NEW STRUCTURES WITH A FOUNDATION AND/OR FOOTING

HAVING 20 FT. OR MORE OF 1/2 IN. OR GREATER

ELECTRICALLY CONDUCTIVE REINFORCING STEEL MUST HAVE IT

1. FOR THE PURPOSE OF CONSTRUCTION DRAWING, THE FOLLOWING
DEFINITIONS SHALL APPLY:
CONTRACTOR — NEXLINK
SUBCONTRACTOR — GENERAL CONTRACTOR (CONSTRUCTION)
OWNER — AT&T MOBILITY

2. PRIOR TO THE SUBMISSION OF BIDS, THE BIDDING SUBCONTRACTOR SHALL
VISIT THE CELL SITE TO FAMILIARIZE WITH THE EXISTING CONDITIONS AND TO
CONFIRM THAT THE WORK CAN BE ACCOMPLISHED AS SHOWN ON THE
CONSTRUCTION DRAWINGS. ANY DISCREPANCY FOUND SHALL BE BROUGHT TO
THE ATTENTION OF CONTRACTOR.

3. ALL MATERIALS FURNISHED AND INSTALLED SHALL BE IN STRICT
ACCORDANCE WITH ALL APPLICABLE CODES, REGULATIONS, AND ORDINANCES.
SUBCONTRACTOR SHALL ISSUE ALL APPROPRIATE NOTICES AND COMPLY WITH
ALL LAWS, ORDINANCES, RULES, REGULATIONS, AND LAWFUL ORDERS OF ANY
PUBLIC AUTHORITY REGARDING THE PERFORMANCE OF THE WORK. ALL WORK
CARRIED OUT SHALL COMPLY WITH ALL APPLICABLE MUNICIPAL AND UTILITY
COMPANY SPECIFICATIONS AND LOCAL JURISDICTIONAL CODES, ORDINANCES AND
APPLICABLE REGULATIONS.

4. DRAWINGS PROVIDED HERE ARE NOT TO BE SCALED AND ARE INTENDED
TO SHOW OUTLINE ONLY.

5. UNLESS NOTED OTHERWISE, THE WORK SHALL INCLUDE FURNISHING
MATERIALS, EQUIPMENT, APPURTENANCES, AND LABOR NECESSARY TO COMPLETE
ALL INSTALLATIONS AS INDICATED ON THE DRAWINGS.

6. "KITTING LIST" SUPPLIED WITH THE BID PACKAGE IDENTIFIES ITEMS THAT
WILL BE SUPPLIED BY CONTRACTOR. ITEMS NOT INCLUDED IN THE BILL OF
MATERIALS AND KITTING LIST SHALL BE SUPPLIED BY THE SUBCONTRACTOR.

7. THE SUBCONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN

ACCORDANCE WITH MANUFACTURER'S RECOMMENDATIONS UNLESS SPECIFICALLY
STATED OTHERWISE.

8. IF THE SPECIFIED EQUIPMENT CANNOT BE INSTALLED AS SHOWN ON THESE
DRAWINGS, THE SUBCONTRACTOR SHALL PROPOSE AN ALTERNATIVE INSTALLATION
SPACE FOR APPROVAL BY THE CONTRACTOR.

9. SUBCONTRACTOR SHALL DETERMINE ACTUAL ROUTING OF CONDUIT, POWER
AND T1 CABLES, GROUNDING CABLES AS SHOWN ON THE POWER, GROUNDING
AND TELCO PLAN DRAWING. SUBCONTRACTOR SHALL UTILIZE EXISTING TRAYS
AND/OR SHALL ADD NEW TRAYS AS NECESSARY. SUBCONTRACTOR SHALL
CONFIRM THE ACTUAL ROUTING WITH THE CONTRACTOR.

10. THE SUBCONTRACTOR SHALL PROTECT EXISTING IMPROVEMENTS,
PAVEMENTS, CURBS, LANDSCAPING AND STRUCTURES. ANY DAMAGED PART

SHALL BE REPAIRED AT SUBCONTRACTOR'S EXPENSE TO THE SATISFACTION OF
OWNER.

11. SUBCONTRACTOR SHALL LEGALLY AND PROPERLY DISPOSE OF ALL SCRAP
MATERIALS SUCH AS COAXIAL CABLES AND OTHER ITEMS REMOVED FROM THE

EXISTING FACILITY. ANTENNAS REMOVED SHALL BE RETURNED TO THE OWNER'S
DESIGNATED LOCATION.

12. SUBCONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION.

13. ALL CONCRETE REPAIR WORK SHALL BE DONE IN ACCORDANCE WITH
AMERICAN CONCRETE INSTITUTE (ACI) 301.

14. ANY NEW CONCRETE NEEDED FOR THE CONSTRUCTION SHALL BE
AIR—ENTRAINED AND SHALL HAVE 4000 PSI STRENGTH AT 28 DAYS. ALL
CONCRETE WORK SHALL BE DONE IN ACCORDANCE WITH ACI 318 CODE
REQUIREMENTS.

15. ALL STRUCTURAL STEEL WORK SHALL BE DETAILED, FABRICATED AND
ERECTED IN ACCORDANCE WITH AISC SPECIFICATIONS. ALL STRUCTURAL
STEEL SHALL BE ASTM A36 (Fy = 36 ksi) UNLESS OTHERWISE NOTED.
PIPES SHALL BE ASTM A53 TYPE E (Fy = 36 ksi). ALL STEEL EXPOSED
TO WEATHER SHALL BE HOT DIPPED GALVANIZED. TOUCHUP ALL SCRATCHES
AND OTHER MARKS IN THE FIELD AFTER STEEL IS ERECTED USING A
COMPATIBLE ZINC RICH PAINT.

16. CONSTRUCTION SHALL COMPLY WITH UMTS SPECIFICATIONS AND
"GENERAL CONSTRUCTION SERVICES FOR CONSTRUCTION OF AT&T MOBILITY
SITES.”

17. SUBCONTRACTOR SHALL VERIFY ALL EXISTING DIMENSIONS AND
CONDITIONS PRIOR TO COMMENCING ANY WORK. ALL DIMENSIONS OF
EXISTING CONSTRUCTION SHOWN ON THE DRAWINGS MUST BE VERIFIED.
SUBCONTRACTOR SHALL NOTIFY THE CONTRACTOR OF ANY DISCREPANCIES
PRIOR TO ORDERING MATERIAL OR PROCEEDING WITH CONSTRUCTION.

18. THE EXISTING CELL SITE IS IN FULL COMMERCIAL OPERATION. ANY
CONSTRUCTION WORK BY SUBCONTRACTOR SHALL NOT DISRUPT THE EXISTING
NORMAL OPERATION. ANY WORK ON EXISTING EQUIPMENT MUST BE
COORDINATED WITH CONTRACTOR. ALSO, WORK SHOULD BE SCHEDULED FOR
AN APPROPRIATE MAINTENANCE WINDOW USUALLY IN LOW TRAFFIC PERIODS
AFTER MIDNIGHT.

19. SINCE THE CELL SITE IS ACTIVE, ALL SAFETY PRECAUTIONS MUST BE
TAKEN WHEN WORKING AROUND HIGH LEVELS OF ELECTROMAGNETIC
RADIATION.  EQUIPMENT SHOULD BE SHUTDOWN PRIOR TO PERFORMING ANY
WORK THAT COULD EXPOSE THE WORKERS TO DANGER. PERSONAL RF
EXPOSURE MONITORS ARE ADVISED TO BE WORN TO ALERT OF ANY
DANGEROUS EXPOSURE LEVELS.

20. APPLICABLE BUILDING CODES:
SUBCONTRACTOR'S WORK SHALL COMPLY WITH ALL APPLICABLE NATIONAL,
STATE, AND LOCAL CODES AS ADOPTED BY THE LOCAL AUTHORITY HAVING
JURISDICTION (AHJ) FOR THE LOCATION. THE EDITION OF THE AHJ ADOPTED
CODES AND STANDARDS IN EFFECT ON THE DATE OF CONTRACT AWARD
SHALL GOVERN THE DESIGN.

BUILDING CODE: 2003 IBC WITH 2005 CT SUPPLEMENT & 2009 CT

AMENDMENTS

ELECTRICAL CODE: REFER TO ELECTRICAL DRAWINGS

LIGHTENING CODE: REFER TO ELECTRICAL DRAWINGS

SUBCONTRACTOR’S WORK SHALL COMPLY WITH THE LATEST EDITION OF THE
FOLLOWING STANDARDS:

AMERICAN CONCRETE INSTITUTE (ACI) 318; BUILDING CODE
REQUIREMENTS FOR STRUCTURAL CONCRETE;

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)
MANUAL OF STEEL CONSTRUCTION, ASD, NINTH EDITION;

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA) 222—F,
STRUCTURAL STANDARDS FOR STEEL

ANTENNA TOWER AND ANTENNA SUPPORTING STRUCTURES; REFER
TO ELECTRICAL DRAWINGS FOR SPECIFIC ELECTRICAL STANDARDS.

FOR ANY CONFLICTS BETWEEN SECTIONS OF LISTED CODES AND STANDARDS
REGARDING MATERIAL, METHODS OF CONSTRUCTION, OR OTHER
REQUIREMENTS, THE MOST RESTRICTIVE REQUIREMENT SHALL GOVERN.
WHERE THERE IS CONFLICT BETWEEN A GENERAL REQUIREMENT AND A
SPECIFIC REQUIREMENT, THE SPECIFIC REQUIREMENT SHALL GOVERN.
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CONCRETE PAD

EXISTING HVAC UNIT ON
CONCRETE PAD (TYP.)

PROPOSED EMERSON POWER
CABINET TO REPLACE EXISTING
NUSS CABINET ON EXISTING

APPROX. LOCATION OF
L EXISTING GPS ANTENNA

EXISTING DIPLEXER RACK MOUNTED
TO BUILDING EXTERIOR WALL

PROPOSED ICE BRIDGE

PROPOSED 3" FLEX CONDUIT FOR DC
POWER, FIBER & 1/2" COAX FOR
NEW LTE GPS ANTENNA ON EXISTING

ICE BRIDGE (TO FOLLOW EXISTING
COAX)

EXISTING WINDOW (TYP.)

Z

EXISTING ICE

a 4
BRIDGE (TYP.) el IR
4 #
EXISTING
EXISTING i ERICSSON
" '|RBS 3106
NOKIA BTS ol
CABINET J
a ’ A
A4 | - syl

? TEXISTING

\\\\
\\\
=

EXISTING (6) UNDERGROUND
7/8"¢ COAX LINES TO REMAIN

EXISTING

COAX HOOD

PROPOSED

270°
LTE
G

U.G.

3" FLEX CONDUIT
FOR DC POWER &

(LTE)/,

PROPOSED 12’ HIGH,

24"+¢ RADOME

CONCRETE BASE

EXISTING FLAG POLE

EXISTING AT&T RXAIT Y S(BIS%N((';I’OCS:)XL;.OW
POWER PANEL CABINET / PROPOSED RRH MOUNTED TO }
< = ON EXISTING PROPOSED H-FRAME EXTENSION
>< A H—FRAME iw 2 (TYP. OF 6)
0 4’ EXISTING CORNING FIBER£ ‘3 EXISTING SHRUB
PANEL ON EXISTING H—FRAME LANDSCAPING TO
= < 2
= EXISTING AT&T REMAIN. (YP.)
~\ ‘. TELCO \ P
= % % 2 /
PROPOSED NEW LTE GPS PROPOSED PURCELL
ANTENNA MOUNTED TO CABINET MOUNTED TO QR
EXISTING BUSH PROPOSED ICE BRIDGE PROPOSED H-FRAME . QW
LANDSCAPING (10" MIN. FROM EXTENSION e
EXISTING GPS ANTENNA) o>

EXISTING SHRUB &

LANDSCAPING TO BE o

RELOCATED AS SHOWN ot

A i
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o
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NOTE:

AN ANALYSIS FOR THE CAPACITY
OF THE EXISTING STRUCTURES

TO SUPPORT THE PROPOSED
EQUIPMENT SHALL BE DETERMINED
PRIOR TO CONSTRUCTION.

NoTE: *

REFER TO THE FINAL RF DATA
SHEET FOR FINAL ANTENNA
SETTINGS.

EXISTING FLAG POLE

EXISTING MOUNTING PIPE

EXISTING 28"¢—12" LONG
" RADOME

——— PROPOSED REMOVE EXISTING
GSM/UMTS POWERWAVE 7770
ANTENNAS AND REPLACE WITH
NEW GSM/UMTS KATHREIN
800—10764 ANTENNAS

(TYP. OF 3)

- -
- —

L —

1342 GAMMA
*I\'K SECTOR
[%’ \(GSM/UMTS)
=1/ = 330
= ,\20
'V EXISTING
PIPE MAST
ALPHA
SECTOR
BETA (GSM/uMTS)
SECTOR R
(GSM,/UMTS)
210°
/ EXISTING AT&T ANTENNA

MOUNTED TO EXISTING
PIPE MAST (TYP. OF 3)

EXISTING 28"¢

EXISTING GSM/UMTS "
ANTENNA PLAN @ 57' R.C.L.

SCALE: N.T.S.
GAMMA
SECTOR PROP/OSED REMOVE EXISTING
13400 GSM/UMTS POWERWAVE 7770
i \(GS%{,OU.MIS) ANTENNAS AND REPLACE WITH
o""\,& NEW GSM/UMTS KATHREIN
=i 800-10764 ANTENNAS
SENSE (TYP. OF 3)
<O o
=&l Bx ALPHA
s SECTOR
(GSM/UMTS)
\90'

PROPOSED (3) SECTOR
BRACKET, KATHREAIN
PART # 742 034 OR

PROPOSED REMOVE EXISTING
GSM/UMTS POWERWAVE 7770
ANTENNAS AND REPLACE WITH
NEW GSM/UMTS KATHREIN
800—10764 ANTENNAS

(TYP. OF 3)

6;60'—0_" AGL =
TOP OF EXISTING FLAGPOLE

_G_ﬁj’_-oi AcL ___ _
CENTER OF PROPOSED

GSM/UMTS ANTENNAS

L= _ =
CENTER OF PROPOSED LTE ANTENNAS

o
PROPOSED NEW LTE KATHREIN—/

800-10764 ANTENNAS
(TYP. OF 1 PER SECTOR,
TOTAL OF 3)

PROPOSED 3" FLEX CONDUIT —/

FOR DC POWER & FIBER IN
EXISTING CABLE TRAY
(TO FOLLOW EXISTING COAX)

EXISTING BUILDING

EXISTING ICE BRIDGE

APPROX. LOCATION OF
EXISTING GPS ANTENNA

PROPOSED ICE BRIDGE
(TvP.)

PROPOSED NEW LTE GPS ANTENNA
MOUNTED TO PROPOSED ICE
BRIDGE (10° MIN. FROM EXISTING
GPS ANTENNA)

PROPOSED EMERSON POWER
CABINET TO REPLACE
EXISTING NUSS CABINET ON
EXISTING CONCRETE PAD

EXISTING
/1 2'+x18'+ FLAG

EXISTING 6’ HIGH, 28"¢
RADOME (TYP. OF 2)

EXISTING 60" HIGH,
/18"i¢ FLAGPOLE

" BETA APPROVED EQUAL
SECTOR ; EXISTING WINDOW (TYP.)
(GSM/UMTS) gf\gmg 2870 PROPOSED SHRUB
]
210 LANDSCAPING TO REMAIN
Ny PROPOSED GSM/UMTS
~——PROPOSED NEW LTE KATHREIN
800—10764 ANTENNAS ANTENNA PLAN @ 57' R.C.L.
(TYP. OF 1 PER SECTOR, SCALE: N.T.S.
TOTAL OF 3) y /
|
GAMMA pi? L
SECTOR } 1 ED.
270° /B 1]l C g
r {L¥E) PROPOSED NEW LTE KATHREIN INTYNY, AT ]; %2* 27
PR 13 800—10764 ANTENNAS N N A == %ﬁ (7 5= 0-0" AGL
] i S 42' (TYP. OF 1 PER SECTOR, T GROUND' ELEV,
PROPOSED TMA BANDED 0*/3& TOTAL OF 3)
TO EXISTING PIPE WITH = EXISTING HVAC UNIT ON EXISTING (6) UNDERGROUND
[
STAINLESS STEEL STRAPS Y VIS CONCRETE PAD (TYP.) 7/8"¢ COAX LINES TO REMAIN
SUPPLIED BY TMA SEMSE
MANUFACTURER 2|/ <3 PROPOSED (3) SECTOR EXISTING AT&T EQUIPMENT 5
PROPOSED UNDERGROUND 3" FLEX
NOTES: (SEE NOTE 1) A EZ??KF?ng;ngR GRCE eI H-TRaME CONDUIT FOR DC POWER & FIBER
PROPOSED PURCELL CABINET MOUNTED (TO FOLLOW EXISTING COAX)
1, REFER 10 RF CONFIG & SECTOR BETA AFFROVED “eotis TO PROPOSED H—FRAME EXTENSION
QUANTITY REQUIRED PER SECTOR Sl 5y
SECTOR 150° \
(LTE) RDOKE PROPOSED RRH MOUNTED TO PROPOSED
PROPOSED ANTENNA DETAIL e BRSO (PLEER) SOUTH ELEVATION -
SCALE: N.T.S. PROPOSED LTE SCALE: 3/16"=1"-0 0 2'-8"5-4" 10'-8" 16'-0"
1
ANTENNA PLAN @ 51 RICILI \‘““““"""”’I
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DECIDUOUS TREE

| EVERGREEN TREE

—
—

——

Q\PRUNE BRANCHES & FOLIAGE
\—t BY 1/3 WHILE RETAINING
= NATURAL SHAPE OF TREE.
[=————  PRUNE ALL DEAD AND BROKEN
———  BRANCHES.
=
e
_——
1/2" BLACK REINF. e
ENCASE wings. N ——7 2°X 2°X 8'-0" STAKES
F———H—
WRAP TREE WITH TREE WRAP —_{ No.12 WIRE W/TWISTED
FROM gom gg_cr:wu UP TO H—  ENDS
SECOND LOWEST MAIN BRANCH L i
(DECIDUOUS TREES ONLY) \f Q* 3" BARK MULCH
8 e it |
"
DEPTH VARIES aaa—
FT— TEMP 3" CONTINUOUS
C EARTH SAUCER
FINISH GRADE

UNTIE & FOLD BACK/

BURLAP 1/3 BALL HEIGHT.
SYNTHETIC OR TREATED

BURLAP SHALL BE 2SS
COMPLETELY REMOVED.

6" MIN.
NOTES:
1. LANDSCAPE TREES SHALL BE
IN HEIGHT WHEN PLANTED.

“R TOPSOIL MIXTURE
12" MIN.

—— COMPACT SOIL UNDER
ROOT BALL

&EMBED STAKES MIN. 1'-0"
INTO SUBSOIL

LOOSEN HARD SUBSOIL AT BASE OF HOLE

A MINIMUM OF 6'-0"

2. SPECIES PROPOSED THUJA OCCIDENTALIS PYRAMIDAL

(PYRAMIDAL ARBORVITAE)

PLANTING DETAIL

SCALE: N.T.S.

NOTE:
GPS TO BE MOUNTED WITH
SOUTHWESTERN EXPOSURE,

10° (MIN.) FROM EXISTING
GPS ANTENNA.

1"¢ x 14" LONG
MOUNTING PIPE

(2) U-BOLTS

GROUNDING KIT

LTE GPS MODEL
GPS—TMG—HR-26NCM
W/MOUNTING HARDWARE

GPS—TMG—MNT-R
COLLAR

CAD WELD
#2 AWG BCw
PROPOSED ICE BRIDGE

=

EXISTING H—FRAME POST 3-1/2" SCH.40
ﬂ/ -/_ GALV. PIPE (TYP.)
) FASTEN UNISTRUT TO

USE VERTICAL UNISTRUT
(IF REQUIRED PER

L

\1—5/8' GALV. P1000

PIPE USING 1/2"¢ GALV.
U-BOLT (TYP.)

1-5/8" GALV. P1000
UNISTRUT (AS REQUIRED)

PROPOSED RRH TO BE
MOUNTED TO BACK OF
EXISTING H—FRAME
(TYP. OF 6)

PURCELL FLX16WS
ERICSSON LTE CABINET

PURCELL FLX16WS
ERICSSON LTE CABINET

PROPOSED RRH TO BE MOUNTED
TO PROPOSED H-FRAME
EXTENSION (TYP. OF 6)

UNISTRUT (AS REQUIRED)

3-1/2" SCH.40 GALV.
PIPE (TYP.) .

n
|

\—DCG—48-60—0—1 B-01
SURGE SUPPRESSOR

AN /\X//\\//\\//\\//\\//\\//\\//\\//\\//\\//\\/\

SN0
NN NN

MANUFACTURER'S
SPECIFICATIONS)
EXISTING H—FRAME POST\
=
=
RN
NOTE:

MOUNT PROPOSED EQUIPMENT PER
MANUFACTURER'S SPECIFICATIONS

l 12"¢|';,,

FASTEN UNISTRUT TO PIPE ©|
USING 1/2"¢ GALV. U-BOLT
(TvpP.)

i3

L_:
N
N

f

1-

Z9 =z
H R
~?§?
?N3+

<@

PROPOSED EQUIPMENT MOUNTING DETAIL

3-1/2" PIPE CAP

ANDREW ICE BRIDGE SUPPORT P/N ——/

WB-LB12—-3 AND 12" CHANNEL
P/N MT-F501 OR EQUAL

ANDREW TRAPEZE KIT FOR 2
RUNGS P/N WB-TD12 OR EQUAL

3-1/2"¢ SCHEDULE 40 PIPE ——— |

COLUMN, ANDREW P/N
MF-273 OR EQUAL (10’ 0.C.)

ANCHORED INTO CONCRETE:
EQUIPMENT PAD/TOWER/
MONOPOLE FOUNDATION W/
5/8"8X5™D HILTI-KWIK BOLTS
4 TOTAL (6" MIN. EMBEDMENT)

12"x12"1/2" PLATE (TYP.)

<
a

EXISTING CONCRETE PAD‘/

NOTE:

ALL STEEL IS GALVANIZED. ALL
BOLTS TO BE FURNISHED W/
WASHERS AND NUTS.

1

A

Kf—ﬁl

QEEEEE h

r 1oeeees)]

0.0.0

COAX ICE BRIDGE DETAIL

SCALE: N.T.S. SCALE: NTS.
#6 AWG GROUNDING G0 Welh

KIT: Saotk EGB GROUND BAR

1/2"% COAX CABLE TO

MAIN UNIT (MINIMUM (EXTERIOR)

BENDING RADIUS PER /0 GREEN INSULATED

MANUFACTURER'S ABY

STANDARD)

GPS MOUNTING DETAIL
SCALE: N.TS. il
e iy,
¢ CONw 2,
S Ol 80 %,
SIAFERSSEFLIN 2 Z
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FROM ANTENNA

WEATHERPROOFING
KIT (TYP.)

STANDARD
GROUND KIT (TYP.)

ANTENNA CABLE
T0 CABLE TRAY (TYP.)

JUMPER REQUIRED ONLY
WHEN 1-1/4°3 AND LARGER
(Tv.)
CONNECTOR
WEATHERPROOFING
KIT (TYP.) FROM ANTENNA

FRAME SUPPORT-

COAX GROUND KIT

I-— COMMSCOPE KIT NO. GB-0414-IT
OR EQUAL

r#2/0 AWG BCW, BONDED

TO GROUND WIRE ALONG
CABLE TRAY TO CIGBE/MIGB

1. DO NOT INSTALL CABLE GROUND KIT AT A BEND AND ALWAYS
DIRECT GROUND WIRE DOWN TO CIGBE.

GROUND WIRE TO GROUND
™\ BAR CONNECTION DETAIL

N.T.S.

i
‘T/’

#2/0 AWG BCW

NOTE:

(P

ANTENNA
SUPPORT PIPE

TMA, RRH & SURGE
SUPPRESSOR

UPPER CIGBE

EXISTING #2G TR
HOMERUN

LOWER CIGBE
(AS APPUCABN
X X B
EXISTING (2) #2 AWG igestid

BCW TO EXISTING
GROUND RING

GROUND CABLE TRAY
& ICE BRIDGE,
JUMPER ALL SPLICES

EXISTING #26G

(ROOFTOP ONLY) ————_|
DISCONNECT =

UMTS/GSM COAX
GROUND KITS

g @

2008 |

\mans GROUND

RING OR UTILITY
GROUND

s #2 AWG SOLID

= TINNED COPPER (TYP)
TO EXISTING

SERVICE GROUND

METER AND

#2 GROUND TO EXISTING
HALO OR MIGBE

[~———EQUIPMENT CABINET
OR RACK, RBS 6601
& SURGE SUPPRESSOR

/3 GROUNDING RISER DIAGRAM

STAINLESS — Yo
STEEL

HARDWARE

GROUNDING CABLE —] Th0 HOE SOSRER

COMPRESSION TERMINAL

GROUND BAR

ELEVATION
LOCK WASHER,
TYP.

FLAT WASHER, TYP.
3/8"x1-1/4" HEX
BOLT

NUT, TYP.

GROUND BAR

EXPOSED BARE COPPER TO BE
KEPT TO ABSOLUTE MINIMUM, NO
INSULATION ALLOWED WITHIN THE
COMPRESSION TERMINAL (TYPICAL)

GROUNDING CABLE

SECTION "A-A"
NOTE:

1. "DOUBLING UP" OR "STACKING " OF CONNECTION IS NOT PERMITTED.
2. OXIDE INHIBITING COMPOUND TO BE USED AT ALL LOCATIONS.
3. CADWELD DOWNLEADS FROM UPPER EGB, LOWER EGB, AND MGB.

TYPICAL GROUND BAR
7, CONNECTION DETAIL
\=/ wis.

A ROUN N [ERMINATING ON AN
N_IDENTIF] N _TA HED AT EACH EN

PROPOSED DUAL
BAND ANTENNA

SECTION "P” — SURGE PRODUCERS

CABLE ENTRY PORTS (HATCH PLATES) (#2)

GENERATOR FRAMEWORK (IF AVAILABLE) (#2)
TELCO GROUND BAR

UMTS/GSM COAX

+24V POWER SUPPLY RETURN BAR (#2)
SRCIME K -48V POWER SUPPLY RETURN BAR (#2)
RECTIFIER FRAMES.
A RB
POWER/FIBER INTERIOR GROUND RING (#2)

JUNCTION BOX

(AS APPLICABLE) METALLIC COLD WATER PIPE (IF AVAILABLE) (#2)

BUILDING STEEL (IF AVAILABLE) (#2)

UMTS/GSM COAX
GROUND KITS

COMMERCIAL POWER COMMON NEUTRAL/GROUND BOND (#2)

EXTERNAL EARTH GROUND FIELD (BURIED GROUND RING) (#2)

WIRELESS SOLUTIONS INC.

REQ. | PART NO. DESCRIPTION

GPS ANTENNA
PIPE GROUNDING

-

HLGB-0420-IS

SOLID GND. BAR (20°x4"x1/4")

WALL MTG. BRKT.

1/2" GPS COAX

INSULATORS
GROUNDING KIT

5/8"-11x1" HH.C.S.

QIBEEE|3
|

5/8 LOCKWASHER

A

LIE 22 MIMO

T 1 I 1
RX=AIT(1500s

ouyr -;-L

]
i
:
|

A
52

“oen 0. | |ummsam
GSH &0
Dapkasch

TS
DIpE el

OpF bet

Powel
Plart

NOTES:

1. CONTRACTOR TO CONFIRM ALL PARTS.

ﬁ PLUMBING DIAGRAM 2. INSTALL ALL EQUIPMENT TO

w N.T.S.

s+ \GROUND BAR - DETAIL

MANUFACTURER'S RECOMMENDATIONS.
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May 4, 2011

New Cingular Wireless PCS, LLC
500 Enterprise Drive
Rocky Hill, CT 06067

RE:  Structural Analysis of the Brookfield-West Monopole
CT5075
Located in Fairfield County, CT
CHA Project No. 22702.1027.28000

To Whom It May Concern:

CHA has performed a structural analysis under the provisions of TIA-EIA-222-G of the
referenced monopole for the purpose of evaluating its ability to support the existing
equipment loads in addition to the new equipment proposed by New Cingular Wireless
PCS, LLC. In summary, our analysis indicates that the tower is structurally capable of
supporting the existing and proposed loads upon installation per our Construction
Documents.

Our analysis and design is based on the following information:

Tower member sizes and configuration obtained from a previous structural analysis

report by DaVinci Engineering, Inc., prepared for Cingular Wireless / AT&T dated
June 18, 2008.

Proposed equipment information, including antenna models and elevations, provided
by New Cingular Wireless PCS, LLC.

Our analysis includes data for the following proposed antennas:

New Cingular Wireless:

* (3) Powerwave P90-14-XLH-RR panel antennas mounted on
existing downtilt brackets within the existing concealment
enclosure, to replace the existing (3) Powerwave 7770 antennas, at
an antenna centerline elevation of 57.

® (3) Twin BP TMA’s mounted on existing mounts within the existing
concealment enclosure in the upper radome.

* (3) Powerwave P65-15-XLH-RR panel antennas mounted on
existing downtilt brackets within the existing concealment
enclosure at an antenna centerline elevation of 51°.

“Satisfying Our Clients with | Il Winners Circle, PO Box 52609, Albany, NY 12205-0269
Dedicated People Committed to Total Quality” | T 518.453.4500 @ F 518.458.1735 e www.chacompanies.com
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* (3) Twin LTE TMA’s mounted on existing brackets within the
existing concealment enclosure, to replace (6) existing TMA’s in
the lower radome.

The existing and proposed antenna elevations and coaxial cable sizes have been listed in
the attached Executive Summary.

With this information, TIA/EIA-222-G, Structural Standards for Steel Antenna Towers
and Antenna Supporting Structures, and the Connecticut State Building Code the analysis
was performed to determine the structural integrity of the tower. Based on the data
provided, section properties, member strengths, and projected areas, applicable loads
were calculated. Knowing the projected area of the tower and all of its appurtenances,
110 mph wind loads were calculated with and without radial ice loads of 3/4”. These
wind and ice loads were then reduced to member forces in the tower components through
RISA Tower structural analysis software. The member forces were then compared to the
maximum allowable stress for each member type.

The analysis indicates that the existing tower is capable of supporting the existing and
proposed loads under TIA/EIA-222-G.

Reactions at the base of the monopole due to the existing and proposed loads are larger
than the reactions provided in the structural analysis report by DaVinci Engineering,
dated June 18, 2008. A foundation analysis was performed by CHA, per the information
provided in the previous analysis report. Based on this information, it can be concluded
that the tower foundation is adequate for supporting the existing and proposed loads
provided that the foundation was built per the design documents and applicable codes.

As requested, we have included a copy of the governing structural analysis calculations
referenced above for your review and use. If you have any questions, or if we can be of
further assistance, please do not hesitate to call.

{J‘;q‘ﬂﬁﬂﬂﬂiﬁgg
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Very truly’yofrs,

/ ]

Thomas L. O’Brien, P.E. '%g
Partner :
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EXECUTIVE SUMMARY
Brookfield-West Monopole

CT5075
May 4, 2011
Tower Information:
Tower Owner: Unknown
Tower Manufacturer: Penn Summit Tubular
Tower Height: 48 feet
Tower Type: Monopole

Proposed Antenna Data:

New Cingular Wireless:

e (3) Powerwave P90-14-XLH-RR panel antennas mounted on existing downtilt
brackets within the existing concealment enclosure, to replace the existing (3)
Powerwave 7770 antennas, at an antenna centerline elevation of 57".

e (3) Twin BP TMA’s mounted on existing mounts within the existing concealment
enclosure in the upper radome.

e (3) Powerwave P65-15-XLH-RR panel antennas mounted on existing downtilt
brackets within the existing concealment enclosure at an antenna centerline
elevation of 51’

* (3) Twin LTE TMA’s mounted on existing brackets within the existing
concealment enclosure, to replace (6) existing TMA’s in the lower radome.

Existing Antenna and Appurtenance Data:

Town

* (1) One 12’ x 18’ Flag mounted to the monopole on a standard flag
mounting kit at a centerline elevation of 54

*

Cingular/AT&T:

* (3) Three Powerwave 7770.0 panel antennas, with (6) six LGP21401
TMA'’s and (6) six LGP13519 Diplexers mounted within a 6’ x 28”
diameter concealment cylinder at an antenna centerline elevation of 51’
with (6) six 7/8” coaxial cables inside the pole.

*All existing panel antennas, TMA'’s and Diplexers are to be replaced with proposed.

Code Data:

Applicable Code: - TIA/EIA-222-G, Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures
- Connecticut State Building Code

Load Cases:
(1) Weight of Tower, Antennas, and Appurtenances plus
Wind Load without radial ice at a wind speed of 110 mph.
(2) Weight of Tower, Antennas, and Appurtenances plus
Wind Load on iced tower plus weight of 3/4” radial ice in

conjunction with a wind speed of 50 mph.



Monopole Shaft Members: (A607 Gr. 65 ksi steel)

Tower Section Length Base Diameter Top Diameter Wall Thickness Splice Length

1 48’ 18.00” 18.00" 3/16" 0

Foundation Reactions: (Existing and Proposed Equipment)

A foundation analysis was performed. Proposed reactions are within the capacity of the existing
foundation (see attached calculations). Capacities are based on a soil bearing pressure of 4 ksf and a
minimum factor of safety of 1.5 against overturning.

Conclusion:

The analysis indicates that the existing tower is structurally capable of supporting the existing
_and proposed loads.

Tower Superstructure:

The tower section is stressed at the following governing capacities for the load cases 1, 2, & 3:

Stress Ratio
(%)
*Section 1 74.4

*The governing tower member is stressed at 74.4%.

CHA-—
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CAISSON Version 10.40

Clough, Harbour & Associates

8:38:40 AM Tuesday, April 26, 2011

**********************************ﬁ*******************i***t*******************************
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1993-2010 *
¥

*

CAISSON - Pier Foundations Analysis and Design -

Copyright Power Line Systems,

Inc.

*****************************************************************k************************

dox ok kok ko h

Project Title: Brookfield-West
Project Notes: 22702-1027

Calculation Method: Full 8CD

*¥xxxxkxx T NP UT DATA
Pier Properties
Diameter Distance Concrete Steel
of Top of Pier Strength Yield
above Ground Strength
{£t) (£t) (kei) (ksi)
4.00 0.50 4.00 65.00
Soil Properties
Layer Type Thickness Depth at Top Densgity cuU KP PHI
of Layer
(£t) (£t) (lbs/£ft+3) {psf) (deg)
1 Sand 3.00 0.00 100.0 1.000
2 Sand 3.79 3.00 125.0 3.537 34.00
3 Sand 5.00 6.79 125.0 3.537 34.00
Design (Factored) Loads at Top of Piexr
Moment Axial Shear Additional Safety
Load Load Factor Against
Soil Failure
(£t-k) (kips) (kips)
211.0 7.8 4.90 1.50
* Kk k R E S U L T S
Calculated Pier Properties
Length Weight End Bearing
Pressure
(£t) (kips) (psf) ' .
______________________________ LLN({M = §a‘5‘ £ t_‘S.g {/\L‘M‘-LE @
10.500 19.792 620.7

)

Clough, Harbour & Associates

Page 1/3



Ultimate Reasisting Foxrces Along Pier

TYDe Distance of Top of Layer Thickness Density CcuU KP
Force Arm
) to Top of Pier

w (ft) (ft) {lba/£t+3) (psf)
Fkips) (ft)
Sand 0.50 3.00 100.0 1.000
5.40 2.50
Sand 3.50 3.79 125.0 3.537
86.36 5.67
Sand 7.29 0.70 125.0 3.537
24.28 7.65
Sand 7.99 2.51 125.0 3.537 -
108.47 9.31
Shear and Moments Along Pier
Distance below Shear Moment
Shear Moment
Top of Pier (with Safety Factor) (with Safety Factor) (without Safety
Factor) (without Safety Factor)
(£t) (kips) {£t-k)
(kips) (£t-k)
0.00 7.6 320.6
5.0 213.8
1.05 7.4 328.6
st - 9 219.0
'% 2.10 6.0 335.7
Ji.0 223.8
) 3.15 3.4 340.8
2.2 227.2
4.20 -8.0 339.8 -
5.4 226.6
5.25 -28.2 321.3 -
18.8 214.2
6.30 -54.3 278.5 -
36.2 185.7
7.35 -86.2 205.3 -
57.4 136.9
8.40 -93.0 101.8 -
62.0 67.9
9.45 -49.4 26.5 -
33.0 17.6
10.50 0.0 -0.0
0.0 -0.0
Reinforcement and Capacity
Total Reinforcement Usable Usable
Reinforcement Area Axial Moment
Percent Capacity Capacity
(in+2) (kips) (ft-k)
““““““““““““““““““““““““““““““““““““““ ygh' @
0.34 6.15 7.8 594.5 7 21 (herop) XY

Ly (20 )

‘}S Standard Re-Bars (Select one of the follaging)
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Quantity Name Area Diameter Spacing

(in~2) (in) {in)

31 #4 0.20 0.500 3.85
20 #5 0.31 0.625 5.97
14 #6 0.44 0.750 8.53
11 #7 0.60 0.875 10.85
8 48 0.79 1.000 14.92
7 #9 1.00 1.128 17.05
5 #10 1.27 1.270 23.88
4 #11 1.56 1.410 29.85
3 #14 2.25 1.693 39.79

Clough, Harbour & Associates Page 3/3
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DESIGNED APPURTENANCE LOADING

TYPE ELEVATION TYPE | ELEVATION
1218 Polyest FLAG 160 12 Shroud )
PIO-14-XLH-RR 57 Ywin LTE TMA
p0-14XHAR 57 Twin LTE THA
P90-14-XLH-AR 57 PES-15-XLH-AR
Twin 8P TMA 57 PES-15-XLH-RR
Twin B TMA 51 P65-15-XLH-RR
Twin BP TMA 57 Fwin LTE TMA
MATERIAL STRENGTH
{_GRADE | Fy | Fu | GRADE | Fy ] Fu
{A807-65  g5ksi {80 |
TOWER DESIGN NOTES
1. Tower is located in Fairfield County, Connecticut.
2. Tower designed for Exposure C to the TIA-222-G Standard,
. 3. Tower designed for a 110 mph basic wind in accordance with the TIA-222-G Standard.
4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to

increase in thickness with height.

Deflections are based upon a 60 mph wind.

. Tower Structure Class I

. Topographic Category 1 with Crest Height of 0.00 ft

- Weld together tower sections have flange connections.

9. Connections use galvanized A325 bolts, nuts and locking devices. Installation per

TIA/EIA-222 and AISC Specifications.

10. Tower members are *hot dipped” galvanized in accordance with ASTM A123 and
ASTM A153 Standards.

11. Welds are fabricated with ER-70S-6 electrodes.

™ ~No o

1
48.00
18
0.1875
18.0000
18.0000

ABO7-85
17314

ALL REACTIONS
ARE FACTORED

AXIAL
7573 Ib

SHEAR MOMENT
9381b 34326 Ib-ft

50 mph WIND - 0.7500 in ICE

AXIAL
. 4024 1
Y sHEAR MOMENT
it od913m ‘ 210887 Ib-#
Fod oor ]
T REACTIONS - 110 mph WIND
e g
fiz1
‘g% g gz B
§i g5 g 3ial, £
i K] Q. oigie
E15/518 838 ¢8

CHA Consulting, Inc. [ 22702-1027 CT5075
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ANALYSIS SUMMARY
PER TIA/EIA-222-G
(Existing and Proposed Equipment)
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. Project Date
CHA Consulting, Inc. .
3 Winmons G 1 Brookfield - West 11:01:10 04/27/11
Albany, NY Client Designed by
Phone: (518)453-8761 N i irel
S ew Cingular Wireless Tony Marruso

Tower Input Data

There is a pole section.
This tower is designed using the TIA-222-G standard.
The following design criteria apply:
Tower is located in Fairfield County, Connecticut.
Basic wind speed of 110 mph.
Structure Class I1.
Exposure Category C.
Topographic Category 1.
Crest Height 0.00 fi.
Nominal ice thickness of 0.7500 in.
Ice thickness is considered to increase with height.
Ice density of 56 pcf.
A wind speed of 50 mph is used in combination with ice.
Temperature drop of 50 °F.
Deflections calculated using a wind speed of 60 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 A153 Standards..
Welds are fabricated with ER-70S-6 electrodes..
A non-linear (P-delta) analysis was used.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.
Local bending stresses due to climbing loads, feedline supports, and appurtenance mounts are not considered.

_Options .~

Consider Moments - Legs Distribute Leg Loads As Uniform +/ Treat Feedline Bundles As Cylinder

Consider Moments - Horizontals Assume Legs Pinned Use ASCE 10 X-Brace Ly Rules

Consider Moments - Diagonals +/ Assume Rigid Index Plate Calculate Redundant Bracing Forces

Use Moment Magnification +/ Use Clear Spans For Wind Area Ignore Redundant Members in FEA
+/ Use Code Stress Ratios v Use Clear Spans For KUr SR Leg Bolts Resist Compression
+/ Use Code Safety Factors - Guys Retension Guys To Initial Tension v/ All Leg Panels Have Same Allowable

Escalate lce Bypass Mast Stability Checks Offset Girt At Foundation

Always Use Max Kz v Use Azimuth Dish Coefficients v/ Consider Feedline Torque

Use Special Wind Profile +/ Project Wind Area of Appurt. Include Angle Block Shear Check

Include Bolts In Member Capacity Autocalc Torque Arm Areas i £ ,

Leg Bolts Are At Top Of Section SR Members Have Cut Ends

Secondary Horizontal Braces Leg Sort Capacity Reports By Component Always Use Sub-Critical Flow

Use Diamond Inner Bracing (4 Sided) Triangulate Diamond Inner Bracing Use Top Mounted Sockets

Add IBC .6D+W Combination

Tapered Pole Section Geometry
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade
Length Length of Diameter  Diameter  Thickness Radius
S ft f Sides in in in in
L1 48.00-0.00 48.00 18 18.0000 - 18.0000 0.1875 0.7500 A607-65
) (65 ksi)
Tapered Pole Properties
Section  Tip Dia. Area 7 r C c J Q w w/t
in in’ in’ in in in i’ in’ in
L1 18.2777 10.6007 424.9328 6.3234 9.1440 46.4712 850.4248 5.3013 2.8380 15.136
18.2777 10.6007 4249328 6.3234 9.1440 46.4712 850.4248 5.3013 2.8380 15.136
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle
Elevation Area Thickness As Factor Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing
Diagonals  Horizontals
Jt i in in in
L1 48.00-0.00 1 1 ]
B Monopole Base Plate Data
Base Plate Data
Base plate is square N
Base plate is grouted N
Anchor bolt grade A615-75
Anchor bolt size 2.2500 in
Number of bolts 4
Embedment length 72.0000 in
fe 4 ksi
Grout space 2.0000 in
Base plate grade AS572-55
Base plate thickness 1.7500 in
Bolt circle diameter 24.0000 in
Outer diameter 22.0000 in
Inner diameter 16.5000 in
Base plate type Plain Plate
Feed Line/Linear Appurtenances - Entered As Area
Description Face Allow  Component Placement Total Cads Weight
or  Shield Type Number
Leg S Yigiii o
VXLS-50 (7/8 FOAM) C No Inside Pole 48.00 - 8.00 12 No ce 0.00 0.29
12" Ice 0.00 0.29
1" Ice 0.00 0.29

\ Feed Line/Linear Appurtenances Section Areas
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. Project Date
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Designed by

New Cingular Wireless Tony Marruso

Tower Tower Face Ar Ar Cudy Cid, Weight
Section Elevation In Face Out Face
fi Nid /£ /7 yid b
Ll 48.00-0.00 A 0.0600 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 139.20

Feed Line/Linear Appurtenances Section Areas - Withlce -~ .

Tower Tower Face Ice Ar Ap Cada Cida Weight
Section Elevation or Thickness In Face Out Face
ft leg in b I /7 Nis /]
LI 48.00-0.00 A 1.459 0.000 0.000 0.000 0.000 0.00
B 0.000 0.000 0.000 0.000 0.00
C 0.000 0.000 0.000 0.000 139.20

. Feed Line Center of Pressure -

Section Elevation CPy CP; CPy CP;
Ice Ice
fi in in in in
Ll 48.00-0.00 0.0000 0.0000 0.0000 0.0000

“Shielding FactorKa

Tower Feed Line Description Feed Line K, K.
Section Record No. Segment Elev.|  No lce Ice

_User Defined Loads

Description Elevation Offset Azimuth Weight F, F, Wind Force Cudc
From Angle
Centroid
fi fi ° b b ib b Yid
12'x 18" Polyester FLAG 60.00 0.00 0.0000 No ke 50.00 0.00 0.00 768.00 20.87
Iee 300.00 0.00 0.00 100.00 13.16
Service 100.00 0.00 0.00 480.00 49.01

Discrete Tower Loads
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Description Face Offset Offsets: Azimuth Placement Cada Cady Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
ft ° f Fid Jid b
f
S
12" Shroud C None 0.0000 54.00 No Ice 24.00 24.00 1060.00
12" lce 2497 2497 1308.04
1" Ice 25.96 25.96 1566.61
p90-14-XLH-RR A None 0.0000 57.00 No lce 0.00 0.00 50.00
12" Ice 0.00 0.00 82.50
1"Ice 0.00 0.00 11948
p90-14-XLH-RR B None 0.0000 57.00 No Ice 0.00 0.00 50.00
172" Ice 0.00 0.00 82.50
1" Ice 0.00 0.00 119.48
p90-14-XLH-RR C None 0.0000 57.00 No lce 0.00 0.00 50.00
172" Ice 0.00 0.00 82.50
1"Ice 0.00 0.00 11948
Twin BP TMA A None 0.0000 57.00 No lce 0.00 0.00 17.60
12" Ice 0.00 0.00 19.50
1" Ice 0.00 0.00 22.51
Twin BP TMA - B None 0.0000 57.00 No ice 0.00 0.00 17.60
112" Ice 0.00 0.00 19.50
1" [ce 0.00 0.00 22.51
Twin BP TMA C None 0.0000 57.00 No Ice 0.00 0.00 17.60
112" Ice 0.00 0.00 19.50
1"lce 0.00 0.00 22,51
Twin LTE TMA A None 0.0000 51.00 No lce 0.00 0.00 6.60
172" Ice 0.00 0.00 9.26
1"Ice 0.00 0.00 13.07
Twin LTE TMA B None 0.0000 51.00 No Ice 0.00 0.00 6.60
172" Ice 0.00 0.00 9.26
1"Ice 0.00 0.00 13.07
Twin LTE TMA C None 0.0000 51.00 No lce 0.00 0.00 6.60
12" Ice 0.00 0.00 926
1" Ice 0.00 0.00 13.07
P65-15-XLH-RR A None 0.0000 51.00 No Ice 0.00 0.00 50.00
12" fce 0.00 0.00 82.50
I"Ice 0.00 0.00 119.48
P65-15-XLH-RR B None 0.0000 51.00 No Ice 0.00 0.00 50.00
1/2" kee 0.00 0.00 82.50
1"Ice 0.00 0.00 119.48
P65-15-XLH-RR C None 0.0000 5100 No lce 0.00 0.00 50.00
1/2" Ice 0.00 0.00 82.50
1" Ice 0.00 0.00 119.48
Tower Pressures - No Ice
Gy = 1100
Section z Kz q: Ag F Ar Ar A/,x Leg CiAy CAAA
Elevation a % In Cut
[4 Face Face
fi fi pf | /2 |e Jid f yis b iid
L1 48.00-0.00 25091 0.946 2841 73411} A 0.000 73111 73.111 100.00 0.000 0.000
B 0.000 73.111 100.00 0.000 0.000
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Section z Kz g, Ag F Ay Az Akg Leg C,gAA C,{AA
Elevation a % In Out
¢ Face Face
S [ sf s (4 s fr N o s
C 0.000 73.111 100.00 0.000 0.000
Lo Tower Pressure - With Ice
Gy = 1100
Section z Kz g, tz Ag F Ar Ag .4[,3 Leg CAAA C,;.A,;
Elevation a % In Out
c . Face Face
f ft psf in f# e N i 1P Vs e
L1 48.00-0.00 25.09] 0946 6 1.4595 84.787| A 0.000 84.787 84.787 100.00 0.000 0.000
B 0.000; 84.787 100.00 0.000 0.000
C 0.000 84.787 100.00 0.000 0.000
| .. Tower Pressure - Service
Gy = 1100
Section z Kz q. Ag F Ap Ag Al Leg Cady CyAy
Elevation a % In Out
¢ Face Face
f S st bis e s s yid s Nis
L1 48.00-0.00 25.091 0.946 7 73011} A 0.000 73.111 73.111 160.00 0.000 0.000
B 0.000 73.111 100.00 0.000 0.000
C 0.000 73.111 100.00 0.000 0.000
- Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr q: Dr Dr Ag F w Crl.
Elevation Weight Weight a Face
¢ psf
ft Ib Ib e 2 b pif
L1 48.00-0.00 139.20 173145] A 1 0.65 28 1 1 73.111 1438.82 29.98 C
B i 0.65 1 i 73.111
C i 0.65 i i 73111
Sum Weight: 139.20 1731.45 OTM | 36107.14 1438.82
[b-ft

Tower Forces - No Ice - Wind 60 To Face
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Section Add Self F e Cr q. Dy Dr A F w Ctrl.
Elevation Weight Weight a Face
c psf
fi b b e S b plf
L1 48.00-0.00 13920  173145] A 1] 065 28 1 1 73.111 143882 2998 C
B 1] 065 1 1 73111t
c 1] o065 1 1 73.111
Sum Weight: 13920 173145 OTM | 36107.14 1438.82
fb-ft
Tower Forces - No lce - Wind 90 To Face
Section Add Self F e Cr q: Dy Dy Ar F w Cirl.
Elevation Weighi Weight a Face
¢ psf
S b b e Jid b pif
L1 48.00-0.00 13920 173145] A 1] 065 28 1 1 73111 1438821 2998] C
B 1] o065 1 1 73.111
C 1] 065 1 1 73.111
Sum Weight: 13920 173145 OTM | 36107.14 1438.82
Tb-ft

_Tower Forces - With Ice - Wind Normal To Face .

Section Add Self F e Cr q- Dr Dr Ar F w Ctrl.
Elevation Weight Weight a Face
4 psf
f b b e ¥ Ib pIf
L1 48.00-0.00 139.20 3414.141 A i 12 6 i 1 84.787 636.47 13.26 C
B 1 1.2 1 1 84.787
C 1 1.2 1 1 84.787
Sum Weight: 139.20 3414.14 OT™M | 15972.09 636.47
1b-ft
Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr q: Dy Dr Ag F w Crrl.
FElevation Weight Weight a Face
c psf
ft b b e S b pif
L1 48.00-0.00 139.20 3414.14 1 A 1 1.2 6 I 1 84.787 636.47 13.26 C
B 1 1.2 1 i 84.787
C I 1.2 1 I 84.787
Sum Weight: 139.20 3414.14 OTM | 15972.09 636.47
1b-ft
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Tower Forces - With lce - Wind 90 To Face

Section

Add

Self

F Cr q- D Dy Ag F w Crrl.
Elevation Weight Weight a Face
< psf )
fi b b e S b plf
L1 48.00-0.00 139.20 3414141 A 1 1.2 6 1 84,787 636.47 13.26 C
B 1 12 i 84.787
C 1 12 1 84.787
Sum Weight: 139.20 3414.14 OT™M | 15972.09 636.47
ib-ft
_______Tower Forces - Service - Wind Normal To Face -~ -
Section Add Self F e Cr q: Dy Dy Ag F w Crrl.
Elevation Weight Weight a Face
c psf
1 b b e b b pif
L1 48.00-0.00 139.20 1731451 A 1y 065 7 1 I 73.111 383.02 798} C
B 1 0.65 1 1 73111
C 1 0.65 1 1 73.111
Sum Weight: 139.20 1731.45 OT™ 9611.82 383.02
b-ft
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr q: Dr D Ag F w Crrl,
Elevation Weight Weight a Face
c psf
fi 1 b e id b pif
L148.00-0.00 139.20 173145) A 1 0.65 7 1 I 73.111 383.02 7.98 C
B i 0.65 1 I 73,111
C 1 0.65 1 1 73111
Sum Weight: 139.20 1731.45 o™ 9611.82 383.02
[b-ft
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr q: Dr Dr Ag F w Cul.
Elevation Weight Weight a Face
c psf
f ib ib e 1 b pif
L1 48.00-0.00 139.20 173145] A 1 0.65 7 i ; 73.111 383.02 7.98 C
B I 0.65 1 1 73.111
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Section Add Self F e Cr 4g: Dy Dx Ag F w Cirl.
Elevation Weight Weight a Face
¢ s/ .
fi b b e s b plf
C 1 0.65 1 1 73.111
Sum Weight: 139.20 1731.45 o™ 9611.82 383.02
Ib-ft

. Discrete Appurtenance Pressures - No lce - G, =10 -

Description Aiming Weight Offset, | Offset. z K. g Cudc Cydc
Azimuth Front Side
° b f ft L[ st bis yid
12' Shroud 0.0000 1060.00 0.00 0.00 54.00 1.112 33 24.00 24.00
p90-14-XLH-RR 0.0000 50.00 0.00 0.00 57.00 1.124 33 0.00 0.00
p%0-14-XLH-RR 0.0000 50.00 0.00 0.00 57.00 1.124 33 0.00 0.00
p90-14-XLH-RR 0.0000 50.00 0.00 0.00 57.00 1.124 33 0.00 0.00
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 33 0.00 0.00
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 33 0.00 0.00
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 33 0.00 0.00
Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 32 0.00 0.00
\} Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 32 0.00 0.00
Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 32 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 32 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 32 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 32 0.00 0.00
Sum 1432.60
Weight:

- Discrete Appurtenance Pressures - With lce  ¢,=riw

Description Aiming Weight Offset, | Offser. z K. g Cudc Cile L
Azimuth Front Side

° [ S b f st Jid i in
12' Shroud 0.0000 1882.90 0.00 0.00 54.00 1.112 7 27.11 27.11 1.5757
p90-14-XLH-RR 0.0000 170.98 0.00 0.00 57.00 1.124 7 0.00 0.060 1.5843
p90-14-XLH-RR 0.0000 170.98 0.00 0.00 57.00 1.124 7 0.00 0.00 1.5843
p90-14-XLH-RR 0.0000 170.98 0.00 0.00 57.00 1.124 7 0.00 0.00 1.5843
Twin BP TMA 0.0000 28.44 0.00 0.00 57.00 1.124 7 0.00 0.00 1.5843
Twin BP TMA 0.0000 28.44 0.00 0.00 57.00 1.124 7 0.00 0.00 1.5843
Twin BP TMA 0.0000 28.44 0.00 0.00 57.00 1.124 7 0.00 0.00 1.5843
Twin LTE TMA 0.0000 19.79 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667
Twin LTE TMA 0.0000 19.79 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667
Twin LTE TMA 0.0000 19.79 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667
P65-15-XLH-RR 0.0000 169.44 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667
P65-15-XLH-RR 0.0000 169.44 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667
P65-15-XLH-RR 0.0000 169.44 0.00 0.00 51.00 1.098 7 0.00 0.00 1.5667

Sum 3048.87
Weight:

Discrete Appurtenance Pressures - Service ¢,=1»
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Description Aiming Weight Offset, Offset. z K. q- CAc Cudc
Azimuth Front Side
° b A S A psf big r
12' Shroud 0.0000 1060.00 0.00 0.00 54.00 1.112 9 24.00 2400
p90-14-XIL.H-RR 0.0000 50.00 0.00 0.00 57.00 1.124 9 0.00 0.00
p90-14-XLH-RR 0.0000 50.00 0.00 0.00 57.00 1.124 9 0.00 0.00
p90-14-XLH-RR 0.0000 50.00 0.00 0.00 57.00 1.124 9 0.00 0.00
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 9 0.00 0.00
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 9 0.00 0.001
Twin BP TMA 0.0000 17.60 0.00 0.00 57.00 1.124 9 0.00 0.00
Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 9 0.00 0.00
Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 9 0.00 0.00
Twin LTE TMA 0.0000 6.60 0.00 0.00 51.00 1.098 9 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 9 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 9 0.00 0.00
P65-15-XLH-RR 0.0000 50.00 0.00 0.00 51.00 1.098 9 0.00 0.00
Sum 1432.60
Weight:
_Force Totals
Load Vertical Sum of Sum of Sum of Sum of Sum of Torques
Case Forces Forces Forces Overturning Overturning
X VA Moments, M, Moments, M.
b b b
Leg Weight 1731.45
Bracing Weight 0.00
Total Member Self-Weight 1731.45 X
Total Weight 0.00
Wind 0 deg - No Ice 0.00 -3070.43 -128822.08

Wind 30 deg - No Ice 1535.22 -2659.07 -111563.19 -64411.04 0.00
Wind 60 deg - No Ice 2659.07 -1535.22 -64411.04 -111563.19 0.00
Wind 90 deg - No Ice 307043 0.00 0.00 -128822.08 0.00
Wind 120 deg - No Ice 2659.07 153522 64411.04 -111563.19 0.00
Wind 150 deg - No Ice 153522 2659.07 111563.19 -64411.04 0.00
Wind 180 deg - No Ice 0.00 3070.43 128822.08 0.00 0.00
Wind 210 deg - No Ice -1535.22 2659.07 111563.19 64411.04 0.00
Wind 240 deg - No Ice -2659.07 1535.22 64411.04 111563.19 0.00
Wind 270 deg - No Ice -3070.43 0.00 128822.08 0.00
Wind 300 deg - No Ice -1535.22 111563.19 0.00

Wind 330 deg - No Ice
Member Ice
Total Weight lce

64411.04

Wind 0 deg - Ice -32854.77 0.00
Wind 30 deg - Ice -28453.07 -16427.39
Wind 60 deg - Ice -16427.39 -28453.07
Wind 90 deg - Ice 0.00 -32854.77
Wind 120 deg - Ice 1642739 -28453.07
Wind 150 deg - Ice 28453.07 -16427.39
Wind 180 deg - Ice 32854.77 0.00
Wind 210 deg - kee 28453.07 16427.39
Wind 240 deg - Ice 1642739 28453.07
Wind 270 deg - Ice 0.00 32854.77
Wind 300 deg - Ice -16427.39 28453.07
Wind 330 deg - Ice -28453.07 16427.39
Total Weight 0.00 0.00
Wind 0 deg - Service -50826.16 0.00
Wind 30 deg - Service -44016.75 -25413.08
Wind 60 deg - Service -25413.08 -44016.75
Wind 90 deg - Service 0.00 -50826.16

Wind 120 deg - Service 25413.08 -44016.75
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Load Vertical Sum of Sum of Sum of Sum of Sum of Torgues
Case Forces Forces Forces Overturning Overturning
X Z Moments, M, Moments, M.
b b b ib-ft b-ft ib-ft
Wind 150 deg - Service 546.46 946.49 44016.75 -25413.08 0.00
Wind 180 deg - Service 0.00 1092.91 50826.16 0.00 0.00
Wind 210 deg - Service -546.46 946.49 44016.75 25413.08 0.00}
Wind 240 deg - Service -946.49 546.46 25413.08 44016.75 0.00
Wind 270 deg - Service -1092.91 0.00 0.00 50826.16 0.00
Wind 300 deg - Service -946.49 -546.46 -25413.08 44016.75 0.00
Wind 330 deg - Service -546.46 -946.49 -44016.75 25413.08 0.00

__Load Combinations

Comb. Description

No.

13 Dead Only

2 1.2 Dead+1.6 Wind 0 deg - No Ice

3 0.9 Dead+1.6 Wind 0 deg - No Ice

4 1.2 Dead+1.6 Wind 30 deg - No Ice

5 0.9 Dead+1.6 Wind 30 deg - No Ice

6 1.2 Dead+1.6 Wind 60 deg - No Ice

7 0.9 Dead+1.6 Wind 60 deg - No Ice

8 1.2 Dead+1.6 Wind 90 deg - No Ice

9 0.9 Dead+1.6 Wind 90 deg - No Ice

10 1.2 Dead+1.6 Wind 120 deg - No Ice

11 0.9 Dead+1.6 Wind 120 deg - No Ice

12 1.2 Dead+1.6 Wind 150 deg - No Ice

13 0.9 Dead+1.6 Wind 150 deg - No Ice

14 1.2 Dead+1.6 Wind 180 deg - No Ice

15 0.9 Dead+1.6 Wind 180 deg - No Ice

16 1.2 Dead+1.6 Wind 210 deg - No Ice

17 0.9 Dead+1.6 Wind 210 deg - No Ice

18 1.2 Dead+1.6 Wind 240 deg - No Ice

19 0.9 Dead+1.6 Wind 240 deg - No Ice

20 1.2 Dead+1.6 Wind 270 deg - No Ice

21 0.9 Dead+1.6 Wind 270 deg - No Ice

22 1.2 Dead+1.6 Wind 300 deg - No Ice

23 0.9 Dead+1.6 Wind 300 deg - No lce

24 1.2 Dead+1.6 Wind 330 deg - No lce

25 0.9 Dead+1.6 Wind 330 deg - No Ice

26 1.2 Dead+1.0 Ice+1.0 Temp

27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp
28 1.2 Dead+1.0 Wind 30 deg+1.0 lcet+1.0 Temp
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ive+1.0 Temp
35 1.2 Dead+1.0 Wind 240 deg+1.0 [ce+1.0 Temp
36 1.2 Dead+1.0 Wind 270 deg+1.0 lee+1.0 Temp
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp
39 Dead+Wind 0 deg - Service

40 Dead+Wind 30 deg - Service

41 Dead+Wind 60 deg - Service

42 Dead-+Wind 90 deg - Service

43 Dead+Wind 120 deg - Service

44 Dead+Wind 150 deg - Service
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Comb. Description
No.
45 Dead+Wind 180 deg - Service
46 Dead+Wind 210 deg - Service
47 Dead+Wind 240 deg - Service
48 Dead+Wind 270 deg - Service
49 Dead+Wind 300 deg - Service
50 Dead+Wind 330 deg - Service
Maximum Member Forces
Section Elevation Component Condition Gov. Axial Méjor Axis  Minor Axis
No. St Type Load Moment Moment
) Comb. b Ib-ft ib-ft
Li 48-0 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -1572.85 0.00 0.00
Max. Mx 8 -4009.62 -210881.35 0.00
Max. My 2 -4009.62 0.00 210881.35
Max. Vy 8 492435 -210881.35 0.00
Max. Vx 2 -4924.35 0.00 210881.35
Max. Torque 5 -0.00
Maximum Reactions
Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load b b b
Comb.
Pole Max. Vert 27 7572.85 0.00 938.00
Max, H, 21 3017.92 491269 0.00
Max. H, 3 3017.92 0.00 4912.69
Max. M, 2 210881.35 0.00 4912.69
Max. M, 8 210881.35 -4912.69 0.00
Max. Torsion 13 0.00 -2456.35 -4254.52
Min. Vert 7 3017.92 425452 2456.35
Min. H, 9 3017.92 -4912.69 0.00
Min. H, 15 3017.92 0.00 -4912.69
Min. M, 14 -210881.35 0.00 -4912.69
Min. M, 20 -210881.35 4912.69 0.00
Min. Torsion 5 -0.00 -2456.35 4254.52
Tower Mast Reaction Summary
Load Vertical Shear, Shear- Overturning Overturning Torque
Combination Moment, M, Moment, M.,
b b Ib 1b-fi Ib-ft 1b-ft
Dead Only 3353.25 0.00 0.00 0.00 0.00 0.00
1.2 Dead+1.6 Wind 0 deg - No 4023.90 0.00 -4912.69 -210881.35 0.00 0.00
Ice
0.9 Dead+1.6 Wind 0 deg - No 3017.92 0.00 -4912.69 -209629.63 0.00 0.00
Ice
1.2 Dead+1.6 Wind 30 deg - No 4023.90 2456.35 -4254.52 -182628.67 -105440.71 0.00
Iee
0.9 Dead+1.6 Wind 30 deg - No 3017.92 2456.35 4254.52 -181544.59 -104814.82 0.00
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Load Vertical Shear, Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M,
b b b Ib-fi Ib-ft 1b-ft

Iee
1.2 Dead+1.6 Wind 60 deg - No 4023.90 4254 .52 -2456.35 -105440.71 -182628.67 -0.00
ke
0.9 Dead+1.6 Wind 60 deg - No 3017.92 4254.52 -2456.35 -104814.82 -181544.59 -0.00
Ice
1.2 Dead+1.6 Wind 90 deg - No 4023.90 4912.69 0.00 0.00 -210881.35 0.00
Ice
0.9 Dead+1.6 Wind 90 deg - No 3017.92 4912.69 0.00 0.00 -209629.63 0.00
Ice
1.2 Dead+1.6 Wind 120 deg - 4023.90 4254.52 2456.35 105440.71 -182628.67 0.00
No Ice
0.9 Dead+1.6 Wind 120 deg - 3017.92 4254.52 2456.35 104814.82 -181544.59 0.00
No Ice
1.2 Dead+1.6 Wind 150 deg - 4023.90 2456.35 4254.52 182628.67 -105440.71 -0.00
No Ice
0.9 Dead+1.6 Wind 150 deg - 3017.92 2456.35 4254.52 181544.59 -104814.82 -0.00
No Iee
1.2 Dead+1.6 Wind 180 deg - 4023.90 0.00 4912.69 210881.35 0.00 0.00
No kce
0.9 Dead+1.6 Wind 180 deg - 3017.92 0.00 4912.69 209629.63 0.00 0.00
No Ice
1.2 Dead+1.6 Wind 210 deg - 4023.90 -2456.35 4254.52 182628.67 105440.71 0.00
No Ice
0.9 Dead+1.6 Wind 210 deg - 3017.92 -2456.35 4254.52 181544.59 104814.82 0.00
No Ice
1.2 Dead+1.6 Wind 240 deg - 4023.90 -4254.52 2456.35 105440.71 182628.67 -0.00
No Ice
0.9 Dead+1.6 Wind 240 deg - 3017.92 -4254.52 2456.35 104814.82 181544.59 -0.00
No Ice
1.2 Dead+1.6 Wind 270 deg - 4023.90 -4912.69 0.00 0.00 210881.35 0.00
No Ice
0.9 Dead+1.6 Wind 270 deg - 3017.92 -4912.69 0.00 0.00 209629.63 0.00
No Ice
1.2 Dead+1.6 Wind 300 deg - 4023.90 -4254.52 -2456.35 -105440.71 182628.67 0.00
No Iee
0.9 Dead+1.6 Wind 300 deg - 3017.92 -4254.52 -2456.35 -104814.82 181544.59 0.00
No Ice
1.2 Dead+1.6 Wind 330 deg - 4023.90 -2456.35 -4254.52 -182628.67 105440.71 -0.00
No Ice
0.9 Dead+1.6 Wind 330 deg - 3017.92 -2456.35 -4254.52 -181544.59 104814.82 -0.00
No Ice
1.2 Dead+1.0 Icet+1.0 Temp 7572.85 0.00 0.00 0.00 0.00 0.00
1.2 Dead+1.0 Wind 0 deg+1.0 7572.85 0.00 -938.00 -34326.38 0.00 0.00
Icet+1.0 Temp
1.2 Dead+1.0 Wind 30 deg+1.0 7572.85 469.00 -812.33 -29721.52 -17163.19 0.00
Ice+1.0 Temp
1.2 Dead+1.0 Wind 60 deg+1.0 7572.85 81233 -469.00 -17163.19 -29727.52 -0.00
Ice+1.0 Temp
1.2 Dead+1.0 Wind 90 deg+1.0 7572.85 938.00 0.00 0.00 -34326.38 0.00
fee+1.0 Temp
1.2 Dead+1.0 Wind 120 7572.85 812.33 469.00 17163.19 -297217.52 0.00
deg+1.0 Icet1.0 Temp
1.2 Dead+1.0 Wind 150 7572.85 469.00 812.33 29727.52 -17163.19 -0.00
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 180 7572.85 0.00 938.00 34326.38 0.00 0.00
deg+1.0 Icet+ 1.0 Temp
1.2 Dead+1.0 Wind 210 7572.85 -469.00 812.33 29727.52 17163.19 0.00
deg+1.0 Icet1.0 Temp
1.2 Dead+1.0 Wind 240 7572.85 -812.33 469.00 17163.19 29721.52 -0.00
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 270 7572 .85 -938.00 0.00 0.00 34326.38 0.00
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Load Vertical Shear, Shear; Overturning Overturning Torque
Combination Moment, M, Moment, M,
b ib Ib b-ft Ib-ft Ibfi
deg+1.0 lce+1.0 Temp
1.2 Dead+1.0 Wind 300 7572.85 -812.33 -469.00 -17163.19 29727.52 0.00
deg+1.0 Ice+1.0 Temp
1.2 Dead+1.0 Wind 330 7572.85 -469.00 -812.33 -29727.52 17163.19 -0.00
deg+1.0 Ice+1.0 Temp
Dead+Wind 0 deg - Service 3353.25 0.00 -1092.91 -51864.13 0.00 0.00
Dead+Wind 30 deg - Service 335325 546.46 -946.49 -44915.66 -25932.07 0.60
Dead+Wind 60 deg - Service 335325 946.49 -546.46 -25932.07 -44915.66 -0.00
Dead+Wind 90 deg - Service 335325 1092.91 0.00 0.00 -51864.13 0.00
Dead+Wind 120 deg - Service 335325 946.49 546.46 25932.07 -44915.66 0.00
Dead+Wind 150 deg - Service 335325 546.46 946.49 44915.66 -25932.07 -0.00
Dead+Wind 180 deg - Service 3353.25 0.00 1092.91 51864.13 0.00 0.00
Dead+Wind 210 deg - Service 3353.25 -546 .46 946.49 44915.66 25932.07 0.00
Dead+Wind 240 deg - Service 335325 -946.49 546.46 25932.07 44915.66 -0.00
Dead+Wind 270 deg - Service 3353.28 -1092.91 0.00 0.00 51864.13 0.00
Dead+Wind 300 deg - Service 335325 -946.49 -546.46 -25932.07 44915.66 0.00
Dead+Wind 330 deg - Service 3353.25 -546.46 -946.49 -44915.66 25932.07 -0.00
Solution.Summary: =~
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. b b b b b b
1 0.00 -3353.25 0.00 0.00 3353.25 0.00 0.000%
2 0.00 -4023.90 -4912.69 0.00 4023.90 4912.69 0.000%
3 0.00 -3017.92 -4912.69 0.00 3017.92 4912.69 0.000%
4 2456.35 -4023.90 -4254.52 -2456.35 | 4023.90 4254.52 0.000%
5 2456.35 -3017.92 -4254.52 -2456.35 3017.92 4254.52 0.000%
6 4254.52 -4023.90 -2456.35 -4254.52 4023.90 2456.35 0.000%
7 4254.52 -3017.92 -2456.35 -4254.52 3017.92 2456.35 0.000%
8 4912.69 -4023.90 0.00 -4912.69 4023.90 0.00 0.000%
9 4912.69 -3017.92 0.00 -4912.69 3017.92 0.00 0.000%
10 4254.52 -4023.50 2456.35 -4254.52 4023.90 -2456.35 0.000%
11 4254.52 -3017.92 2456.35 -4254.52 3017.92 -2456.35 0.000%
12 2456.35 -4023.90 4254.52 -2456.35 4023.90 -4254.52 0.000%
13 2456.35 -3017.92 425452 -2456.35 3017.92 -4254.52 0.000%
14 0.00 -4023.90 4912.69 0.00 4023.90 -4912.69 0.000%
s 0.00 -3017.92 4912.69 0.00 3017.92 -4912.69 0.000%
16 -2456.35 -4023.90 425452 2456.35 4023.90 -4254.52 0.000%
17 -2456.35 -3017.92 4254.52 2456.35 3017.92 -4254.52 0.000%
18 -4254.52 -4023.90 2456.35 4254.52 4023.90 -2456.35 0.000%
19 -4254.52 -3017.92 245635 4254.52 3017.92 -2456.35 0.000%
20 -4912.69 -4023.90 0.00 4912.69 4023.90 0.00 0.000%
21 -4912.69 -3017.92 0.00 4912.69 3017.92 0.00 0.000%
22 -4254.52 -4023.90 -2456.35 4254.52 4023.90 2456.35 0.000%
23 -4254.52 -3017.92 ~2456.35 425452 3017.92 2456.35 0.000%
24 -2456.35 -4023.90 -4254.52 2456.35 4023.90 4254.52 0.000%
25 -2456.35 -3017.92 -4254.52 2456.35 3017.92 4254.52 0.000%
26 0.00 -7572.85 0.00 0.00 7572.85 0.00 0.000%
27 0.00 -7572.85 -938.00 0.00 7572.85 938.00 0.000%
28 469.00 -7572.85 -812.33 -469.00 7572.85 812.33 0.000%
29 812.33 -7572.85 -469.00 -812.33 7572.85 469.00 0.000%
30 938.00 -7572.85 0.00 -938.00 7572.85 0.00 0.000%
31 81233 -7572.85 469.00 -812.33 7572.85 -469.00 0.000%
32 469.00 -7572.85 812.33 -469.00 7572.85 -812.33 0.000%
33 0.00 -7572.85 938.00 0.00 7572.85 -938.00 0.000%
34 -469.00 -1572.85 812.33 469.00 7572.85 -812.33 0.000%
35 -812.33 -7572.85 469.00 81233 7572.85 -469.00 0.000%
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Sum of Applied Forces Sum of Reactions
Load PX PY Pz PX PY Pz % Error
Comb. b b b b b I
36 -938.00 -7572.85 0.00 938.00 7572.85 0.00 0.000%
37 -812.33 -7572.85 -469.00 812.33 7572.85 469.00 0.000%
38 -469.00 -7572.85 -812.33 469.00 7572.85 812.33 0.000%
39 0.00 -3353.25 -1092.91 0.00 335325 1092.91 0.000%
40 546.46 -3353.25 -946.49 -546.46 3353.25 946.49 0.000%
41 946.49 -3353.25 -546.46 -946.49 335325 546.46 0.000%
42 1092.91 -3353.25 0.00 -1092.91 3353.25 0.00 0.000%
43 946 49 -3353.25 546.46 -946.49 3353.25 -546.46 0.000%
44 546.46 -3353.25 946.49 -546.46 335325 946.49 0.000%
45 0.00 -3353.25 1092.91 0.00 3353.25 -1092.91 0.000%
46 -546.46 -3353.25 946.49 546.46 335325 -946.49 0.000%
47 -946.49 -3353.25 546.46 946 49 3353.25 -546.46 0.000%
48 -1092.91 -3353.25 0.00 1092.91 3353.25 0.00 0.000%
49 -946 49 -3353.25 -546.46 946.49 335325 ° 546.46 0.000%
50 -546.46 -3353.25 -946.49 546.46 3353.25 946.49 0.000%

_ Non-Linear Convergence Results

Load Converged? Number Displacement Force
Combination of Cycles Tolerance Tolerance

I Yes 4 0.00000001 0.00000001
2 Yes 4 0.00000001 0.00000001
3 Yes 4 0.00000001 0.00000001
4 Yes 5 0.00000001 0.00000001
5 Yes 4 0.00000001 0.00066810
6 Yes 5 0.00000001 0.00000001
7 Yes 4 0.00000001 0.00066810
8 Yes 4 0.00000001 0.00000001
9 Yes 4 0.60000001 0.00000001
10 Yes 5 0.00000001 0.00000001
11 Yes 4 0.00000001 0.00066810
12 Yes 5 0.00000001 0.00000001
13 Yes 4 0.00000001 0.00066810
14 Yes 4 0.00000001 0.00000001
15 Yes 4 0.00000001 0.00000001
16 Yes 5 0.00000001 0.00000001
17 - Yes 4 0.00000001 0.00066810
18 Yes 5 0.00000001 0.00000001
19 Yes 4 0.00000001 0.00066810
20 Yes 4 0.00000001 0.00000001
21 Yes 4 0.00000001 0.00000001
22 Yes 5 0.00000001 0.00000001
23 Yes 4 0.00000001 0.00066810
24 Yes 5 0.00000001 0.00000001
25 Yes 4 0.00000001 0.00066810
26 Yes 4 0.00000001 0.00000001
27 Yes 4 0.00000001 0.00015626
28 Yes 4 0.00000001 0.00016768
29 Yes 4 0.00000001 0.00016768
30 Yes 4 0.00000001 0.00015626
31 Yes 4 0.00000001 0.00016768
32 Yes 4 0.00000001 0.00016768
33 Yes 4 0.00000001 0.00015626
34 Yes 4 0.00000001 0.00016768
35 Yes 4 0.00000001 0.00016768
36 Yes 4 0.0000000! 0.00015626
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37 Yes 4 0.00000001 0.00016768
38 Yes 4 0.00000001 0.00016768
39 Yes 4 0.00000001 0.00000001
40 Yes 4 0.00000001 0.00000001
41 Yes 4 0.00000001 0.00000001
42 Yes 4 £.00000001 0.00000001
43 Yes 4 0.00000001 0.00000001
44 Yes 4 0.00000001 0.00000001
45 Yes 4 0.00000001 0.00000001
46 Yes 4 0.00000001 0.00000001
47 Yes 3 0.00000001 0.00000001
48 Yes 4 0.00000001 0.00000001
49 Yes 4 0.00000001 0.00000001
50 Yes 4 0.00000001 0.00000001

_Maximum Tower Deflections - Service Wind

Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
f in Comb. ° °
L1 48-0 5.740 42 0.9015 0.0000

| - . Critical Deflections and Radius of Curvature - Service Wind

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
St Comb, in ° ° ft
60.00 12'x 18’ Polyester FLAG 42 5.740 0.9015 0.0000 Inf
57.00 p90-14-XLH-RR 42 5.740 0.9015 0.0000 Inf
54.00 12’ Shroud 42 5.140 0.9015 0.0000 Inf
51.00 Twin LTE TMA 42 5.740 0.9015 0.0000 Inf
L : Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
3 in Comb. ° ¢
L1 48-0 22.536 8 3.4739 0.0000
| Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenarnce Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ¢ ° S
60.00 12 x 18 Polyester FLAG 8 22.536 34739 0.0000 inf
57.00 p90-14-XLH-RR 8 22.536 3.4739 0.0000 Inf

54.00 12’ Shroud 8 22.536 3.4739 0.0000 Inf
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Elevation Appurtenance Gov. Deflection Tile Twist Radius of
Load Curvature
fi Comb. in ° ° Jft
51.00 Twin LTE TMA 8 22.536 34739 0.0000 Inf
Base Plate Design Data
Plate Number Anchor Bolt Actual Actual Actual Actual Controlling  Critical
Thickness  of Anchor  Size Allowable ~ Allowable  Allowable ~ Allowable  Condition  Ratio
Bolts Ratio Ratio Ratio Ratio
Bolt Concrete Plate Stiffener
Tension Stress Stress Stress
b ksi ksi ksi
in in
1.7500 4 2.2500 85847.00 1.850 23.794 Plate 0.48
223654.40 4.080 49.500 ‘/
0.38 0.45 048
B ~ Compression Checks ..
__Pole Design Data .
Section Elevation Size L L, K A P, oP, Ratio
No. P,
S St fi in? b b ToP,
LI 48-0(1) TP18x18x0.1875 48.00 48.00 91.1 10.6007 -4009.62 357909.00 0.011
Pole Bending Design Data
Section Elevation Size M OMoy Ratio M,y oM, Ratio
No. M M,,
S Ib-fi Ib-fi OMy st lb-ft OM,y
L1 48 -0 (1) TP18x18x0.1875 210881.67 28771500  0.733 0.00 28771500  0.000
Pole Shear Design Data
Section Elevation Size Actual oV, Ratio Actual o7, Ratio
No. v, u Vu Tu 7\ u
St b b A Ib-ft Ib-ft o7,
L1 48 -0 (1) TP18x18x0.1875 4924.35 393788.00 0.013 0.00 576133.33 0.000
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Pole Interaction Design Data

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow, Criteria
No. P, Mo M,y Ve T, Stress Stress
1t P, M. oM, oY, o7, Ratio Raiio
Ll 48-0(1) 0.011 0.733 0.000 0.013 0.000 0:;4 1.000 482 ‘/
~Section Capacity Table
Section Elevation Component Size Critical P oPuton % Pass
No. ft Type Element b b Capacity Fail
Li 48-0 Pole TP18x18x0.1875 1 -4009.62  357909.00 744 Pass
Summary
Pole (LI1) 74.4 Pass
Base Plate 438.1 Pass
RATING= 744 Pass
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