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December 23, 2014

Ms. Lisa Miller

Xcel Energy

1123 West 3rd Avenue
Denver, Colorado 80223

Subject:  Structural Analysis for T-Mobile Phillip Morris Site (DN01016P)
#9336 T-Line, Fixture 24, Type SRSAHB00 Monopole, 450-Plaza Drive, Highlands Ranch
Xcel Work Order #12085635 G000+ ¢ pe € Lrre S

Dear Lisa:

In March of 2008, Stanley Consultants, Inc. (Stanley) was retained by Xcel Energy to analyze a lattice
type transmission structure to determine if the structure could safely support new antenna equipment. At
the time, T-Mobile had proposed adding three (3) antenna sectors with two (2) panel antennas per sector.
The total number of coax cables to be installed was twelve. The antennas were to be mounted
approximately 12 ft. below the lowest conductors.

The ficld data gathered by Stanley and the information provided by Xcel were used to prepare a model of
the structure utilizing the PLS TOWER software program. The analysis indicated the tower had
sufficient strength to safely support the site-specific loads plus the additional load due to the proposed

antenna equipment located on the tower. As stafed in the original report; am evatuationrof the fouindation
was not completed as part of this analysis.

Now, T-Mobile has proposed replacing those six antennas with three heavier ones at each sector, and still
use twelve coax. The new layout would be a total of three antennas and 12 coax cables. The proposed
addition results in approximately the same load to the structure as the load previously accounted for in the
original analysis due to the decreased number of antennas. Therefore, the structure is adequate for this
pwange. It is recommended that future increases in loading be carefully analyzed by a structural
engineer.

This letter is based on Xcel Energy providing the following information:

e Antenna installation drawings by Centerline Solutions, Rev 5, Dated 10/29/14 — 7 sheets

This document was sent electronically
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If you have any questions, please call me at (303) 799-6806.
Sincerely,

Stanley Consultants, Inc.
Ec‘:__. £, T%Ot—bt

Briana L. Fitzgerald, PE
Structural Engineer
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DaENSION YALLE
HEGH] 15.75 INCHES
WADTH 15.7% NCHES
DEFTH 55 INCHES
WEIGHT ss.es

ERLE CAPABRITY

RRI. 1 UNIT PER SECTOR (LIKE FRIG)

kO 2a
L2 18 MMz AL
LTEBwW 10010 15 MAX SUPPORTED CONFIG
POWER XOW
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FVTEM MOOWLE
COMPATERLITY F, Fa.

BPPOaT SOFTWARE SUPPORT
BAND 12 LTE FRUBFSAF | L
BAND W BAND 12CA L8O ON TOP

BAND 2 BAND 12CA

[RLTO (DUAL BAND IN RLED ON TOP)
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G onthego
K T Andrew Soluytions
SBNHH-1D65C
Andrew® DeslPoll Tri-band Telstit® SmartBeam® Antensa, 1 x 598 - 896 MH1 and I
x 1710-2360 Mz, 65* RET

» Three DuaiPoi® antennas under one radome
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Electrical Specifications

" x 1710~ 18S8-  §920-  21300-
FRSGNAAEY W%, 1y it ot ] 1990 2180 180
Gain, o8l 157 155 188 12 174 178
Beammwidth, Horuronts), degrees [5 [T ) & & 58
Beamwiaen, vertca, degrees 5.0 i 55 53 51 .
Beam Tilt, degrees o1 0-11 o-7 o7 0-7 o
LUSLS, rypucal, a8 15 15 14 i3 13 13
;nm«u-ma Ratio, Copolarization 180° & 20 9 30 27 P 4 7Y
CPR 3t Boresight, 08 18 1 18 1 1 18
CPR at Sector, 98 1w 10 10 10 w “
Isotation, df % » 2 ki 2 9
Isclation, Intersystam, ob ] 30 w0 -] 0 10

5
VSWR | Return Loss, 48 Yl Tieb' 1811140 150140 150 | 140 1511 ] 140
PIM, Jrd Order, 2 % 20 W, 08¢ 1%0 150 150 150 150
Input Power per Port, maximum, watts 400 400 300 300 100 00
Polarzation st 1450 e a5 e aase
Impadance SOuhm SUohm  SOchm  SOoAm  SOohm  50ohm

Lightning Protection dc Ground dc Ground ¢ Ground  dc Ground  dc Ground  de Ground
Mechanicol Specifications
Color | Radome Matirial

Connector Interface | Location | Quantity 7-16 DIN Female | Bottom | &

Wind Loading. maximum 879.0N @ 150 kin/h
197 6 iof & 150 ke

Light gray | Fiberglass, UV resistant

Wind Spaed, maximum 2414 km/h | 1500 mph
Dimansions

Depth 181 0mm | 21m
Lengtn MMAOmm | WO R
wiate 0100 M | 11850
Net Weght W00k | 68341

Remote Electrical Tilt (RET) Information

Annugl Fadurs Rate, maximum 0.01%
Power Conssmption, GUIING mMotor Movements, maxanum 11.0 W
Powaer Congumplion, e SLate, mpuiin o 10w

Power Ingut 10-30
= /AISG 2.0 Muth-RET

tocal ¥

020 3 Conmben
Al spec o v o

e Al g murvad A s be e et £ g e w6 L
© OO B a rohon e W o mercopt o b e vy oo wiornomcs. feored: Murh 2%, 4211 e F
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GENERAL CONSTRUCTION NOTES

1 THE FACILITY IS AN UNOCCUPIED WARELESS FACAITY.

2 PLANS ARE NOT TO BE SCALED AND ARE INTENDED 10 BE A DIAGRAMMATIC DUTLINE DNLY. UNLESS NOTED
OTHERWISE. THE WORK SHALL INCLUDE FURNISHING MATERIALS, EQUIPMENT, APPURTENANCES AND LABOR
NECESSARY 10 COMPLETE ALL INSTALLATIONS AS INDICATED ON THE DRAWINGS.

3 PRIOR 10 THE SUBMISSION OF BIDS, THE CONTRACTORS SHALL VISIT THE JOB SITE AND BE RESPONSIBLE FOR
ALL CONTRACT DOCUMENTS, FIELD CONDITIONS AND DIMENSIONS, AND CONFRMING THAT THE WORK MAY BE
ACCOMPLISHED AS SHOWN PRIOR TD PROCEEDING WITH CONSTRUCTION ANY DISCREPANCIES ARE TO BE mﬂtﬂ T
THE ATTENTION OF THE IMPLEMENTATION ENGINEER AND ARCHITECT/ENGINEER PRIOR TO PROCEEDING WI

WORK

THE CONTRACTOR SHALL RECEIVE. IN WRITING, AUTHORIZATION 10 PROCEED BEFORE STARTING WORK ON ANY

ITEM MOT CLEARL Y DEFINED OR IDENTIFIED BY THE CONTRALT DOCUMENT
&  CONTRACTOR SHALL CONTACT LOCAL (NGGERS HOTLINE 48 HOURS PROR TO PROCEEDING WITH ANY
EXCAVATION, SITE WORK OR CONSTRUCTION
6  THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS W ACCORDANCE WITH MANUFACTURER'S
RECOMMENDA IONS UNLESS SPECIFICALLY INDICATED OTHERWASE OR WHERE LOCAL CODES OR REGLLATIONS TAKE
PRECEDENCE
7 ALL WORK PERFORMED AND MATERIALS INSTALLED SHALL BE N STRICT ACCORDANCE WITH ALL APPLICASLE
CODES. REGULATIONS AND ORDINANCES. CONTRACTOR SHALL GIVE ALL NOTICES AND COMPLY WITH ALL LAWS.
ORDINANCES, RULES REGULATIONS AND LAWFLL ORDERS OF ANY PUBLIC AUTHORITY REGARDING THE PERFORMANCE
OF THE WORK MECHANICAL AND ELECTRICAL SYSTEMS SHALL BE INSTALLED IN ACCORDANCE WITH ALL APPLICABLE
MUNICIPAL AND UTILITY COMPANY SPECIFICATIONS, AND LOCAL AND STATE JURISDICTIONAL CODES, ORDINANCES AND
APPLICABLE REGULATIONS.
L] THE GENERAL CONTRACTOR SHALL SUPERVISE AND DIRECT THE WORK, USING THE BEST SIILLS AND ATTENTION
THE CONTRAGTOR SHALL BE SOLELY RESPONSIBLE FOH ALL CONSTRUCTION MEANS, METHODS, TE(
SEQUENCES AND PROCEDURES AND FOR COORDINATING ALL PCRTIONS OF THE WORK UNDER THE CONTRACT
INCLUDING GONTACT AND COORDINATION WITH THE CONSTRUCTION FIELD ENGINEER AND WITH THE LANDLORD'S
AUTHORIZED REPRESENTATIVE
§  DETAILS ARE INTENDED TO SHOW END RESULT OF DESIGN. MINOR MOOIFICATIONS MAY BE REQUIRED TO SUIT JOB
DIMENSIONS OR CONDITIONS, AND SUCH MODIFICATIONS SHALL BE INCLUDED AS PART OF THE WORK
10 REPRESENTATIONS OF TRUE NORTH. OTHER THAN THOSE FOUND ON THE PLOT OF SURVEY DRAWING, SHALL NOT
BE USED 10 IDENTIFY OR ESTABLISH THE BEARING OF TRUE NORTH AT THE SITE. THE CONTRACTOR SHALL RELY
SOLELY ON THE MLOT OF SURVEY DRAWNG AND ANY SURVEYOR'S MARKINGS AT THE SITE FOR THE ESTAILISHUENT OF
TRUE NORTH, AND SHALL NOTIFY THE ARCHTECT/ENGINEER PRIOR TO PROCEEDING WITH THE WORK IF ANY

ANCY 1§ FOUND BETWEEN THE VARIOUS FLEMENTS OF THE WORKING DRAWINGS AND THE TRUE NORTH
ORENTATION AS DEPICTED DN THE PLAT OF SURVEY. THE CONTRACTOR SHALL ASSUME SOLE LIABILITY FOR ANY
FAILLRE TO NOTIY THE ARCHITECTAENGINEER.

STRUCTURAL NOTES
1.0 GENERAL CONDITIONS

1.1 DESIGN AND CONSTRUCTION OF ALL WORK SHALL CONFORM TO THE APPROVED EDITION OF THE IBC EDITION AND
ALL OTHER APPLICABLE STATE CODES. DRDINANCES. AND REGULATIONS IN CASE OF CONFLICT BETWEEN THE CODES.
STANDARDS, AND REGULATIONS SPECIFICATIONS, GENERAL NOTES ANDVOR MANUFACTURER'S REQUIREMENTS USE
THE MOST STRINGENT PROVISION.

1.2 IT IS THE EXPRESS INTENT OF THE PARTIES INVOLVED IN THIS PROJECT THAT THE CONTRACTOR OR
SUBGONTRAGTOR OR INDEPENDENT CONTRACTOR OR THEIR RESPECTIVE EMPLOYEES SHALL EXCULPATE THE
ARCHITECT, THE ENGINEER, THE CONSTRUCTION MANAGER. THE OWNER, AND THEIR AGENTS. FROM ANY LIABILTY
WHATSOEVER AND HOLD THEM HARMLESS AGAINST LOSS, DAMAGES, LIABILITY OR ANY EXPENSE ARISING IN ANY

MATTER FROM THE WRONGFUL OR NEGLIGENT ACY, OR FAILURE TO CARRY DUT THE WORK IN ACCORDANCE WTH THE
CONTRAGT DOCUMENTS, OR THE CONSTRUCTION MEANS, METHODS, TECHNIGUES. SEQUENCES OR PROCEDURES OR
FAILURE TO CONFORM TO THE STATE SCAFFOLDING ACT IN CONNECTION WITH THE WORKX

1.3 DO NOT SCALE DRAWINGS.

1.4 VERIFY ALL EQUIPMENT MOUNTING DIMENSIONS PER MANUF ACTURER DRAVWNGS

18 SUBMIT ONE SEPLA AND TWO PRINTS OF ALL STRUCTURAL SHOP DRAVWINGS. MARKED UP SEPIA SHALL BE RETURNED

20 STEEL

2 1 MEET OR EXCEED THE FOLLOWING CODES & STANDARDS (LATEST EDITION) EXCEFT AS NOTED
A STRUCTURAL STEEL AISC SPECIFICATION & CODE OF STANDARD PRACTICE

SHAPES AND PLATES ASIM AST2

PLATES SENT OR COLD FORMED . ASTM A 283 GRADE C

PIPES.__ASTM A 53, GRADE B

STRUCTURAL SHEETS. HOT ROLLED. ASTM A 510

COLD FORMED STEEL TUBING ASTM A 500 GRADE 8

BOLTS, NUTS 8 WASHERS FOR ANCHOR BOLTS AND SECONDARY CONNECTIONS _ASTM A307

ALL STEEL SHALL BE HOT-D!PPED GALVANZIED

8 WELDS_AWS E Tox

EXCEFTION IS TAKEN TO AISC CODE OF STANDARD PRACTICE PARAGRAPH 4 1 1 REGARDING OWNERS AND
FABRICATOR'S RESPONSIBILITY FOR CONNEC NON DESIGN AND DE TAILNG 1S THE CONTRACTORS RESPONSISLITY
ENGINEER'S REWEW OF SHOP DRAVANGS IS FUR GENERAL CONSIDERATIONS ONLY AND DOES NOT CONSTITUTE AN
ACCEPTANCE OF THESE RESPONSIBRITIES BY THE OWNER ANDVOR ENGINEER.

3.0 STANDARDS FOR ALL CONCRETE WORK

3.1 ALL CONGRETE WORK SHALL CONFORM WITHACI 318 OR LATEST. DETAIL REINFORCING IN CONFORMANCE WITH ACI
SPE8 | ATEST

1.2 NO SPLICES OF REINFORCEMENT SHALL BE MADE EXCEPT AS DETAILED OR AUTHORIZED BY THE STRUCTURAL
ENGINEER. LAP SPLICES WHERE PERMITTED SHALL BE A MINIMUM OF 30 BAR DIAMETERS.

3.3 PROVIDE ALL ACCESSORIES NECESSARY TO SUPPORT REINFORCING AT POSITIONS SHOW ON DRAWINGS

3.4 WIRE FABRIC REINFORCEMENT MUST LAP ONE FULL MESH AT SIDE AND END LAPS SHALL BIE TIED TOGE THER

3.5 CURE AFTER FINISHING CONCRETE, KEEP MOIST FOR 7 DAYS A7 TER POURING

38 COMPACT STRUCTURAL FILL 85% PROCTOR DENSITY PRIOR TO PLACING CONCRETE UNDER SLABS

3.7 14" CHAMFER ON ALL CORNERS AND EDGES.

A8 ALL CONCRETE ;aw,lgpoﬂ'nm TYPE 1 CEMENT WATH A MINIMUM OF 28 DAY STRENGTH OF 3000 P8I & SLUMP
AND A MINIMUM AR ENTRAPMENT OF

3.9 ALL REINFORCING STEEL NLLEM.I ALL REINFORCING MESH SHALL CONFORM TO ASTM A 188

Configuration 7038 GTSh_4 Lines
(FRLB Ground triplexed with a Hexport for 700/PCS/AWS)
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