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October 16, 2019

VIA EMAIL & OVERNIGHT DELIVERY
Members of the Connecticut Siting Council
Connecticut Siting Council

10 Franklin Square

New Britain, Connecticut 06051

Re:  Tower Sharing Request by New Cingular Wireless PCS, LL.C
Premises: 29 Carmen Hill Road, Brookfield, Connecticut

Dear Members of the Siting Council:

Pursuant to Connecticut General Statutes (C.G.S.) § 16-50aa, New Cingular Wireless
PCS, LLC (“AT&T” or “the Applicant”) hereby requests an order from the Connecticut Siting
Council (the “Council”) to approve the proposed shared use of a communications tower and
~ associated compound at the parcel identified as 39 Carmen Hill Road in the Town of Brookfield
(the “Carmen Hill Road Facility”). The authorized owner.of the tower facility is VB-S1 Assets,
LLC (“Vertical Bridge”). AT&T and Vertical Bridge have agreed to share the use of the Carmen
Hill Road Facility as detailed below. Additionally, annexed here as Attachment 1 is the Letter
of Authorization between the Applicant and Vertical Bridge authorizing the Applicant to prepare
and file an application for the Applicant’s use of the existing tower.

The Carmen Hill Road Facility

The Carmen Hill Road Facility consists of an approximately 457-foot (457" guyed tower
(the “Tower”) and associated equipment, with the appurtenance on the tower reaching a height
of approximately 492-feet (492°) above ground level (“AGL”). The tower and compound are
located on an approximately 4.2-acre parcel owned by Vertical Bridge Towers LLC.

AT&T Wireless’ Facility

. As depicted on the enclosed plans annexed hereto as Attachment 2 prepared by
Ramaker & Associates, Inc., last updated September 13, 2019, including a site plan, compound
and equipment layout and tower elevation, AT&T proposes shared use of the Carmen Hill Road
Facility to provide FCC licensed services. AT&T will install 6 antennas and 9 remote radiohead
units mounted on a sector frame mount at approximately the 165-foot level of the tower. As also
depicted on the drawings, AT&T will install associated unmanned equipment on a concrete pad
within AT&T’s 10’ x 20’ leased area located within the existing fenced compound. Also, within
the existing compound, AT&T will install a Generac 20kw backup diesel generator on an 8’ 8” x
8’ 8” concrete pad. Specifications of the generator are provided in Attachment 5.

Connecticut General Statutes § 16-50aa provides that, upon written request for shared
iise approval, an order approving such use shall be issued “if the Council finds that the proposed
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shared use of the facility is technically, legally, environmentally and economically feasible and
meets pubhc safety concerns.” (C.G.S. § 16-50aa(c)(1)). Further, upon approval of such shared
use, it is exclusive, and no local zoning or land use approvals are required. (C.G.S. § 16-50x).
Shared use of the Carmen Hill Road Facility satisfies the approval criteria set forth in C.G.S. §

16-50aa as follows:

A

Technical Feasibility: As evidenced in the structural analysis prepared by Vertical
Bridge Engineering, LLC and dated October 7, 2019, annexed hereto as
Attachment 3, AT&T confirmed that the tower is designed to support the
addition of AT&T’s antennas and tower mounted equipment in addition to the
existing loading. The proposed shared use of this tower is therefore technically

feasible.

Legal Feasibility: Pursuant to C.G.S. § 16-50aa, the Council is authorized to issue
an order approving shared use of the existing Carmen Hill Road Facility. (C.G.S. §
16-50aa(c)(1)). Under the authority vested in the Council by C.G.S. § 16-50aa, an
order by the Council approving the shared use of a tower would permit the
Applicant to obtain a building permit for the proposed installation. Notably, this
tower was not previously approved by the Council or subject to this Council’s
jurisdiction. However, the tower currently houses various equipment for
transmitting and receiving signals in the electromagnetic spectrum.

Environmental Feasibility: The proposed shared use would have a minimal
environmental effect, for the following reasons:

1. Given the height of the existing tower, AT&T’s proposed installation
would have a de minimis visual impact and would not cause any -
significant change or alteration in the physical or  environmental
characteristics of the facility;

2, The installation by AT&T will not increase the height of the tower;

3. The proposed installation will not increase the noise levels at the site
boundaries by six decibels or more;

4. Operation of AT&T’s antennas at this site will not exceed the total radio
frequency electromagnetic radiation power density level adopted by the
FCC and Connecticut Department of Health. Upon installation of RF
signage, AT&T’s proposed antenna installation along with the existing
equipment is calculated to be less than 1% of the FCC Standard for
General Public/Uncontrolled Maximum Permissible Exposure (“MPE”) 4t
ground level. Please see the assessment of RF power density dated
August 20, 2019, prepared by Site Safe, LLC, annexed hereto as
Attachment 4; and
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5. The proposed shared use of the Carmen Hill Road Facility would not
require any water or sanitary facilities or discharges into any waterbodies.
The only air emissions would be from weekly testing of the emergency
back-up generator and its use during a power outage. Further, the
installation will not generate any traffic other than for periodic
maintenance visits.

D. ‘Economic Feasibility: The Applicant and the tower owner entered into a mutual
agreement to share use of the Carmen Hill Road Facility on terms agreeable to
both parties. The proposed tower sharing is therefore economically feasible.

E. Public Safety: As stated above and evidenced in attachments hereto the tower is
structurally capable of supporting AT&T’s installation and emissions are well
within the maximum permitted by the FCC and the Connecticut Department of
Health. Further, the addition of AT&T’s telecommunications service in the
Brookfield area through shared use of the Carmen Hill Road Facility is expected
to enhance the safety and welfare of local residents and travelers through the
Route 7- Route 202 corridor and the Candlewood Lake area resulting in an
improvement to public safety in this area of the State.

Notice of Tower Share Filing

Pursuant to R.C.S.A. Section 16-50j-88 and the August 2013 Tower Share Filing Guide,
copies of AT&T’s tower share filing request were sent to the property owner, as well as the chief
elected official of Brookfield and the Brookfield Planning and Zoning Department. FedEx
confirmation that such copies were sent is included in Attachment 6.

Conclusion

As explained above, the proposed shared use of the Carmen Hill Road Facility satisfies
the criteria set forth in C.G.S. §16-50aa and advances the General Assembly’s and the Siting

Council’s goal of preventing the proliferation of towers in the State of Connecticut. AT&T -

therefore requests the Siting Council issue an order approving the proposed shared use of the
Carmen Hill Road Facility.

Respectfully submitted,

s

P o
_

Kristen Motel
On behalf of AT&T
Attachments
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Melanie Bachman, Executive Director

Stephen C. Dunn, Town of Brookfield First Selectman
Alice Dew, Town of Brookfield Land Use Director
VB-S1 Assets, LLC

Rawmaker & Associates, Inc.

AT&T

Smart Link LLC

Lucia Chiocchio, Esq.

Julie Durkin
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LETTER OF AUTHORIZATION

June 18, 2619

SITE #/NAME: US-CT-5009 WRKI-FM

ADDRESS: 0.3 Mi. Sse Of Intersection of Carmen Hill Rd & Se Trail
Brookfield, CT 06804 ‘

CARRIER: NEW CINGULAR WIRELESS PCS, LLC

VB-S1 Assets, LLC (“Vertical Bridge”), the authorized owner of the tower facility located
at the address identified above (the “Tower Facility”), do hereby authorize New Cingular
Wireless PCS, LLC and or its representative (collectively, the “Authorized Party”) to act

- as a representative of Vertical Bridge for the sole purpose of filing and consummating any
land-use or building permit application(s) as may be required by the applicable permitting
authorities for the Authorized Party’s installation of telecommunications equipment at or
on the Tower Facility. ‘

We understand that this application may be denied, modified or approved with conditions.
The above authorization is limited to the acceptance by the Authorized Party of only
conditions related to the installation of its telecommunications equipment and any such
conditions of approval or modifications will be the Authorized Party’s sole responsibility.

Sincerely,
" Timothy Tuck |

Director
VB-S1 Assets, LLC
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PROJECT NOTES:

1. SITE INFORMATION OBTAINED FROM THE FOLLOWING:
A. PLAN ENTITLED "CARMEN HILL ROAD" PREPARED BY
PROTERRA DESIGN GROUP, LLC OF
NORTHAMPTON, MA LAST REVISED 03/01/2011.
B. LIMITED FIELD OBSERVATION BY RAMAKER &

ASSOCIATES ON 04/25/2019.
2. THE CONTRACTOR SHALL COMPLY WITH ALL APPLICABLE
CODES, ORDINANCES, LAWS AND REGULATIONS OF ALL
MUNICIPALITIES, UTILITY COMPANIES OR OTHER
PUBLIC/GOVERNING AUTHORITIES.
3. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING
ALL PERMITS AND INSPECTIONS THAT MAY BE REQUIRED BY
ANY FEDERAL, STATE, COUNTY OR MUNICIPAL AUTHORITIES.
4. THE CONTRACTOR SHALL NOTIFY THE CONSTRUCTION
MANAGER, IN WRITING, OF ANY CONFLICTS, ERRORS OR
OMISSIONS PRIOR TO THE SUBMISSION OF BIDS OR
PERFORMANCE OF WORK.
5. THE CONTRACTOR SHALL BE RESPONSIBLE FOR PROTECTING
ALL EXISTING SITE IMPROVEMENTS PRIOR TO COMMENCING
CONSTRUCTION. THE CONTRACTOR SHALL REPAIR ANY
DAMAGE AS A RESULT OF CONSTRUCTION OF THIS FACILITY AT
THE CONTRACTOR'S EXPENSE TO THE SATISFACTION OF THE
OWNER.
6. THE SCOPE OF WORK FOR THIS PROJECT SHALL INCLUDE
PROVIDING ALL MATERIALS, EQUIPMENT AND LABOR REQUIRED
TO COMPLETE THIS PROJECT. ALL EQUIPMENT SHALL BE
INSTALLED IN ACCORDANCE WITH MANUFACTURER'S
RECOMMENDATIONS.
7. THE CONTRACTOR SHALL VISIT THE PROJECT SITE PRIOR TO
SUBMITTING THE BID TO VERIFY THAT THE PROJECT CAN BE
CONSTRUCTED IN ACCORDANCE WITH THE CONTRACT
DOCUMENTS AND CONSTRUCTION DRAWINGS.
8. THE CONTRACTOR SHALL VERIFY ALL EXISTING DIMENSIONS
AND CONDITIONS PRIOR TO COMMENCING ANY WORK. ALL
DIMENSIONS OF EXISTING CONSTRUCTION SHOWN ON THESE
DRAWINGS MUST BE VERIFIED. THE CONTRACTOR SHALL
NOTIFY THE CONSTRUCTION MANAGER OF ANY DISCREPANCIES
PRIOR TO ORDERING MATERIAL OR PROCEEDING WITH
CONSTRUCTION.
9. SINCE THE CELL SITE MAY BE 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 REQUIRED TO BE WORN TO
ALERT OF ANY POTENTIALLY DANGEROUS EXPOSURE LEVELS.
10. THE PROPOSED FACILITY WILL CAUSE NO INCREASE IN
STORM WATER RUNOFF, THEREFORE, NO DRAINAGE
STRUCTURES ARE PROPOSED.
11. NO NOISE, SMOKE, DUST OR ODOR WILL RESULT FROM THIS
FACILITY AS TO CAUSE A NUISANCE.
12. THE FACILITY IS UNMANNED AND NOT FOR HUMAN
HABITATION (NO HANDICAP ACCESS IS REQUIRED).
13. THE FACILITY DOES NOT REQUIRE POTABLE WATER OR
SANITARY SERVICE.
14. CONTRACTOR SHALL VERIFY ANTENNA ELEVATION AND
AZIMUTHS WITH RF ENGINEERING PRIOR TO INSTALLATION.
15. THE TOWER, MOUNTS AND ANTENNAS SHALL BE DESIGNED
TO MEET EIA/TIA-222-G AS PER IBC REQUIREMENTS.
16.ALL STRUCTURAL ELEMENTS SHALL BE HOT DIPPED
GALVANIZED STEEL.
17. CONTRACTOR MUST FIELD LOCATE ALL EXISTING
UNDERGROUND UTILITIES PRIOR TO ANY EXCAVATION.
18. CONSTRUCTION SHALL NOT COMMENCE UNTIL COMPLETION
OF A PASSING STRUCTURAL ANALYSIS CERTIFIED BY A
LICENSED PROFESSIONAL ENGINEER. THE STRUCTURAL
ANALYSIS IS TO BE PERFORMED BY OTHERS.
19. CONTRACTOR SHALL CONTACT STATE SPECIFIC ONE CALL
SYSTEM THREE WORKING DAYS PRIOR TO ANY EARTH MOVING
ACTIVITIES.
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85 RANGEWAY ROAD - BLDG 3, SUITE 102
NORTH BILLERICA, MA 01862
SMARTLINKLLC.COM
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LA & ASSOCIATES, INC.

855 Community Dr, Sauk City, WI 53583
608-643-4100 www.Ramaker.com
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" - Certiication & Seal:
SCO PE OF WORK | hereby certify that this plan, specification, or report was prepared
SITE IN FORMATION . by me or under my direct supervision and that | am a duly Licensed
= Pr Engneer under the laws of the State of Connecticut.
LATITUDE: 41.4934380° N o INSTALL (9) NEW RRUs, (3) PER SECTOR i
LONGITUDE: -73.4288160° W « INSTALL (6) NEW ANTENNAS, (2) PER SECTOR s g,
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. o INSTALL (1) NEW ICE BRIDGE
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= .| COMPANY: NEW CINGULULAR WIRELESS PCS, LLC CONCRETE PAD
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{ CITY, STATE, ZIP:  ALPHARETTA, GA 30004 o INSTALL (3) NEW DC-6 SURGE SUPPRESSION DOMES
o INSTALL (2) NEW FIBER TRUNKS
23 PROPERTY OWNER: e INSTALL (5) NEW DC POWER CABLES
PROPERTY OWNER:  VERTICAL BRIDGE
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1;\‘ BUILDING 3. SUITE 102 6 09/13/19 | REVISED CDs ISSUED
N CITY, STATE, ZIP:  NORTH BILLERICA, MA 01862 SHEET NUMBER | SHEET DESCRIPTION 4 |08/05/1S |REVISED PER COMMENTS
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s
E-MAIL: HALELUYA.HAILE@SMARTLINKLLC.COM N1 GENERAL NOTES el B oD
C-1 SITE PLAN 0 |0s/11/19 | ISSUED FOR REVIEW
CONSTRUCTION MANAGER: o COMPGUND PLAN MARK| DATE |DESCRIPTION
COMPANY: SMARTLINK, LG EQUIPMENT LAYOUT PLANAND | SSUE  FINAL DATE 09/13/2019
ADDRESS: 85 RANGEWAY ROAD C-3 ELEVATION VIEW e
CITY, STATE, ZIP: NORTH BILLERICA, MA 01862 £4 ANTENNA SCHEDULE BROOKFIELD - CARMEN HILL ROAD
CONTACT: ROBERT PICARD A1 EQUIPMENT DETAILS FA# 10128690
E-MAIL: ROBERT.PICARD@SMARTLINKLLC.COM A2 EQUIPMENT DETAILS SITE# CT2586
ENGINEER: A3 EQUIPMENT DETAILS PROJECT INFORMATION:
== RS A4 GENERATOR DETAILS 39 CARMEN HILL ROAD
COMPANY: RAMAKER & ASSOCIATES, INC.
A5 RF PLUMBING DETAILS BROOKFIELD, CT 06804
ADDRESS: 855 COMMUNITY DRIVE FAIRFIELD COUNTY
CODE COMPLIANCE: CITY, STATE, ZIP:  SAUK CITY, WI 53583 S1A EQUIPMENT PAD DETAILS
CONTACT: ANGELA KVALHEIM S-1B GENERATOR PAD DETAILS SHEET TITLE:
ALL WORK SHALL BE PERFORMED AND MATERIALS INSTALLED IN ACCORDANCE WITH THE E-MAIL: AKVALHEIM@RAMAKER.COM S-1C W.I.C. FOUNDATION DETAILS
CURRENT EDITIONS OF THE FOLLOWING CODES AS ADOPTED BY THE LOCAL GOVERNING TITLE SHEET
AUTHORITIES. NOTHING IN THESE PLANS IS TO BE CONSTRUED TO PERMIT WORK NOT S-2 STRUCTURAL DETAILS
CONFORMING TO THESE CODES. S-3 STRUCTURAL DETAILS
1. INTERNATIONAL BUILDING CODE 54 STRUCTURAL DETAILS SCALE: NONE
E-1 UTILITY DETAILS
2. ANSI/TIA-222 STRUCTURAL STANDARD FOR ANTENNA STRUCTURES 8
3. NFPA 780 - LIGHTNING PROTECTION CODE \\07 e LPLITY DETRTS
: ) ot G-1 GROUNDING PLANS
. NATIONAL ELECTRIC CODE G il betoreyou i G2 GROUNDING DETAILS REREER 44031
yngszelBl icom G-3 GROUNDING DETAILS NOMBER T-1

This document contains confidential or proprietary information of Ramaker # Associates, Inc. Neither this document nor the information herein 15 to be reproduced, distributed, used or disclosed either n whole or m part except as authorized by Ramaker and Associates, Inc.
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GENERAL NOTES:
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14.
. ICE BRIDGE BONDING CONDUCTORS SHALL BE EXOTHERMICALLY BONDED TO THE TOWER GROUND BAR.
16.
17.
18.
19.

20.

21.

22.

23.
. DRAWINGS PROVIDED HERE ARE NOT TO BE SCALED AND ARE INTENDED TO SHOW OUTLINE ONLY.
25.

26.

27.

28.

29.

THE SUBCONTRACTOR SHALL REVIEW AND INSPECT THE EXISTING FACILITY GROUNDING SYSTEM (AS
DESIGNED AND INSTALLED) FOR STRICT COMPLIANCE WITH THE NEC (AS ADOPTED BY THE AHJ), THE
SITE-SPECIFIC (UL, LPI, 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.

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.

THE SUBCONTRACTOR SHALL PERFORM IEEE FALL-OF-POTENTIAL RESISTANCE TO EARTH TESTING (PER
IEEE 1100 AND FOR GROUND ELECTRODE SYSTEMS. THE SUBCONTRACTOR SHALL FURNISH AND INSTALL
SUPPLEMENTAL GROUND ELECTRODES AS NEEDED TO ACHIEVE A TEST RESULT OF 50 HMS OR LESS.
THE SUBCONTRACTOR IS RESPONSIBLE FOR PROPERLY SEQUENCING GROUNDING AND UNDERGROUND
CONDUIT INSTALLATION AS TO PREVENT ANY LOSS OF CONTINUITY IN THE GROUNDING SYSTEM OR
DAMAGE TO THE CONDUIT.

METAL CONDUIT AND TRAY SHALL BE GROUNDED AND MADE ELECTRICALLY CONTINUOUS WITH LISTED
BONDING FITTINGS OR BY BONDING ACROSS THE DISCONTINUITY WITH #6 AWG COPPER WIRE UL
APPROVED GROUNDING TYPE CONDUIT CLAMPS.

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.

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

CONNECTIONS TO THE GROUND BUS SHALL NOT BE DOUBLED UP OR STACKED. BACK TO BACK
CONNECTIONS ON OPPOSITE SIDES OF THE GROUND BUS ARE PERMITTED.

ALL EXTERIOR GROUND CONDUCTORS BETWEEN EQUIPMENT/GROUND BARS AND THE GROUND RING,
SHALL BE #2 AWG SOLID TINNED COPPER UNLESS OTHERWISE INDICATED.

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

USE OF 90° BENDS IN THE PROTECTION GROUNDING CONDUCTORS SHALL BE AVOIDED WHEN 45° BENDS
CAN BE ADEQUATELY SUPPORTED. ALL BENDS SHALL BE MADE WITH 12" RADIUS OR LARGER.
EXOTHERMIC WELDS SHALL BE USED FOR ALL GROUNDING CONNECTIONS BELOW GRADE.

ALL GROUND CONNECTIONS ABOVE GRADE (INTERIOR) SHALL BE FORMED USING HIGH PRESS CRIMPS
EXCEPT FOR GROUND BAR CONNECTION FROM MGB TO OUTSIDE EXTERIOR GROUND SHALL ALL BE
CADWELD CONNECTIONS.

COMPRESSION GROUND CONNECTIONS MAY BE REPLACED BY EXOTHERMIC WELD CONNECTIONS.

APPROVED ANTIOXIDANT COATINGS (I.E. CONDUCTIVE GEL OR PASTE) SHALL BE USED ON ALL
COMPRESSION AND BOLTED GROUND CONNECTIONS.
ALL EXTERIOR AND INTERIOR GROUND CONNECTIONS SHALL BE COATED WITH A CORROSION RESISTANT
MATERIAL.
MISCELLANEOQOUS ELECTRICAL AND NON-ELECTRICAL METAL BOXES, FRAMES AND SUPPORTS SHALL BE
BONDED TO THE GROUND RING, IN ACCORDANCE WITH THE NEC.
BOND ALL METALLIC OBJECTS WITHIN 6 FT OF MAIN GROUND WIRES WITH 1-#2 AWG TIN-PLATED COPPER
GROUND CONDUCTOR.
GROUND CONDUCTORS USED IN THE FACILITY GROUND AND LIGHTNING PROTECTION SYSTEMS SHALL NOT
BE ROUTED THROUGH METALLIC OBJECTS THAT FORM A RING AROUND THE CONDUCTOR, SUCH AS
METALLIC CONDUITS, METAL SUPPORT CLIPS OR SLEEVES THROUGH WALLS OR FLOORS. WHEN IT IS
REQUIRED TO BE HOUSED IN CONDUIT TO MEET CODE REQUIREMENTS OR LOCAL CONDITIONS,
NON-METALLIC MATERIAL SUCH AS PVC PLASTIC CONDUIT SHALL BE WHERE USE OF METAL CONDUIT IS
UNAVOIDABLE (E.G. NON-METALLIC CONDUIT PROHIBITED BY LOCAL CODE) THE GROUND CONDUCTOR
SHALL BE BONDED TO EACH END OF THE METAL CONDUIT.
ALL NEW STRUCTURES WITH A FOUNDATION AND/OR FOOTING HAVING 20 FT. OR MORE OF 1/4" IN. OR
GREATER ELECTRICALLY CONDUCTIVE REINFORCING STEEL MUST HAVE IT BONDED TO THE GROUND RING
USING AN EXOTHERMIC WELD CONNECTION USING #2 AWG SOLID BARE TINNED COPPER GROUND WIRE,
PER NEC 250.50.
FOR THE PURPOSE OF CONSTRUCTION DRAWING, THE FOLLOWING DEFINITIONS SHALL APPLY:
CONTRACTOR - SMARTLINK
SUBCONTRACTOR - GENERAL CONTRACTOR (CONSTRUCTION)
OWNER - AT&T (NEW CINGULAR WIRELESS PCS, LLC)
ALL SITE WORK SHALL BE COMPLETED AS INDICATED ON THE DRAWINGS AND PROJECT SPECIFICATIONS.

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

THE SUBCONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS UNLESS SPECIFICALLY STATED OTHERWISE.

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

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.

THE SUBCONTRACTOR SHALL CONTACT UTILITY LOCATING SERVICES PRIOR TO THE START OF
CONSTRUCTION.

ALL EXISTING ACTIVE SEWER, WATER, GAS, ELECTRIC, AND OTHER UTILITIES WHERE ENCOUNTERED IN THE
WORK, SHALL BE PROTECTED AT ALL TIMES, AND WHERE REQUIRED FOR THE PROPER EXECUTION OF THE
WORK, SHALL BE RELOCATED AS DIRECTED BY THE RESPONSIBLE ENGINEER. EXTREME CAUTION SHOULD
BE USED BY THE SUBCONTRACTOR WHEN EXCAVATING OR DRILLING PIERS AROUND OR NEAR UTILITIES.
SUBCONTRACTOR SHALL PROVIDE SAFETY TRAINING FOR THE WORKING CREW. THIS WILL INCLUDE BUT
NOT BE LIMITED TO A) FALL PROTECTION B) CONFINED SPACE C) ELECTRICAL SAFETY D) TRENCHING &
EXCAVATION.

ALL EXISTING INACTIVE SEWER, WATER, GAS, ELECTRIC AND OTHER UTILITIES, WHICH INTERFERE WITH THE
EXECUTION OF THE WORK, SHALL BE REMOVED AND/OR CAPPED, PLUGGED OR OTHERWISE DISCONTINUED
AT POINTS WHICH WILL NOT INTERFERE WITH THE EXECUTION OF THE WORK, AS DIRECTED BY THE
RESPONSIBLE ENGINEER, AND SUBJECT TO THE APPROVAL OF THE OWNER AND/OR LOCAL UTILITIES.

THE AREAS OF THE OWNER'S PROPERTY DISTURBED BY THE WORK AND NOT COVERED BY THE TOWER,
EQUIPMENT OR DRIVEWAY SHALL BE GRADED TO A UNIFORM SLOPE AND STABILIZED TO PREVENT EROSION.
SUBCONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING SITE DURING CONSTRUCTION. EROSION
CONTROL MEASURES, IF REQUIRED DURING CONSTRUCTION, SHALL BE IN CONFORMANCE WITH THE LOCAL
GUIDELINES FOR EROSION AND SEDIMENT CONTROL.

NO FILL OR EMBANKMENT MATERIAL SHALL BE PLACED ON FROZEN GROUND. FROZEN MATERIALS, SNOW
OR ICE SHALL NOT BE PLACED IN ANY FILL OR EMBANKMENT.

THE SUBGRADE SHALL BE COMPACTED AND BROUGHT TO A SMOOTH UNIFORM GRADE PRIOR TO FINISHED
SURFACE APPLICATION.

THE SITE SHALL BE GRADED TO CAUSE SURFACE WATER TO FLOW AWAY FROM THE BTS EQUIPMENT AND
TOWER AREAS.

IF NECESSARY, RUBBISH, STUMPS, DEBRIS, STICKS, STONES AND OTHER REFUSE SHALL BE REMOVED FROM
THE SITE AND DISPOSED OF LEGALLY.

THE SUBCONTRACTOR SHALL PROVIDE SITE SIGNAGE IN ACCORDANCE WITH THE TECHNICAL
SPECIFICATION FOR SITE SIGNAGE.

SUBCONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION.

PRIOR TO THE SUBMISSION OF BIDS, THE BIDDING SUBCONTRACTOR SHALL VISIT THE CELL SITE TO
FAMILIARIZE WITH THE EXISTING CONDITIONS AND TO CONSTRUCTION DRAWINGS. ANY DISCREPANCY
FOUND SHALL BE BROUGHT TO THE ATTENTION OF THE CONTRACTOR.

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.

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

ANY NEW CONCRETE NEEDED FOR THE CONSTRUCTION SHALL BE AIR-ENTRAINED AND SHALL HAVE 4000 PSI
STRENGTH AT 28 DAYS.

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.

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

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.

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.

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 ALERT OF DANGEROUS EXPOSURE LEVELS.
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MAP A5, PARCEL 46

avod 11IH NIWHVD

MAP B5, PARCEL 14

EXISTING EQUIPMENT SHED

S~ EXISTING UTILITY POLE
WITH FIBER AND POWER

EXISTING 10' WIDE ACCESS EASEMENT
FOLLOWING DRIVE TO PUBLIC R.O.W.

EXISTING METER BANK

EXISTING COMPOUND.
SEE C-2 FOR DETAILS

EXISTING TELCO AND
FIBER DEMARCS

EXISTING EQUIPMENT SHELTER

EXISTING 10' WIDE EASEMENT FOLLOWING
UNDERGROUND AND OVERHEAD UTILITIES TO
PUBLIC R.O.W.

)

NORTH

MAP B5,
PARCEL 20

MAP B5, PARCEL 11

SITE PLAN

SCALE: 1" =60

MAP B5, PARCEL 12

MAP BS5,
PARCEL 10
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AGRICULTURAL FIELD

COMPOUND PLAN
O)

SCALE:1"=5'

PROPOSED SPI PETRO-PIPE PROPOSED GPS
FOR WATER DRAINAGE, ANTENNA MOUNTED
SEE S-1B FOR DETAILS ON W.L.C. PIPE
493"
10" \ 20-0" 12-2" 16-3" .
. N smartlink
: \ o Vo e
iy 85 RANGEWAY ROAD - BLDG 3, SUITE 102
\ | NORTH BILLERICA, MA 01862
.. - - - SMARTLINKLLC.C
LI__I_J:n E PROPOSED 8'-8"x8'-8" N on
o AT&T CONCRETE PAD
N A . FORW.LC.
SEE S-1A FOR DETAILS 4
PROPOSED 10'x20' AT&T E : e e -
| I/LEASEAREA e by & ASSOCIATES, INC.
5 FROPOSED ) PROPOSED D ) 855 Community Dr, Sauk City, W 53583
= AT&T & AT&T W.I.C. )
= . 20KW AC . PROPOSED AT&T ICE . ‘ : ) i 608-643-4100 www.Ramaker.com
GENERAC ' | -
/aﬂgggx LENGTH = 9) 4 ) | Sauk City, Wl + Willmar, MN
PROPOSED 9'x7' AT&T «\‘ ’ - . 4y r { Woodcdliff Lake, NJ « Bayamon, PR
CONCRETE PAD FOR -
GENERATOR WITH Y . Certfication & Seak
CONTAINMENT TRENCH, s J . ¢
SEE S-1B FOR DETAILS __ - ==
EXISTING GUYED TOWER ON
CONCRETE PAD s g ;
|
i
| S
|
' |
|
EXISTING ICE BRIDGE,
e ] TYP.
SOOI NAA b EXISTING T-MOBILE EQUIPMENT
] W ON CONCRETE PAD
o
I
o EXISTING EQUIPMENT I —————————EXISTING EQUIPMENT CABINET 8 [09/13/19 |REVISED CDa ISSUED
CABINETS UNDER ICE 4 |08/09/19 | REVISED PER COMMENTS
BRIDGE 3 |07/30/19 | REVISED PER MOUNT AT GAMMA
2 07/03/19 | FINAL CDs ISSUED
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PROPOSED SPI PETRO-PIPE
FOR WATER DRAINAGE,
SEE S-1B FOR DETAILS

PROPOSED GPS ANTENNA
MOUNTED ON W.I.C. PIPE

)

NORTH

PROPOSED
AT&T
20KW AC
GENERAC

PROPOSED

AT&T

W.I.C.

s PROPOSED 8'-8"x8'-8" AT&T
CONCRETE PAD FOR W.L.C.
) SEE S-1A FOR DETAILS

: PROPOSED 10'x20' AT&T LEASE
/ AREA

(2) PROPOSED AT&T DC 12
RAYCAP BOXES

PROPOSED AT&T ICE
" BRIDGE

//.
'/— (2) PROPOSED FIBER CABLES &

(6) PROPOSED DC POWER CABLES
TO BE INSTALL

(CONTRACTOR TO VERIFY IN
FIELD)

\ PROPOSED 9'x7' AT&T

CONCRETE PAD FOR
GENERATOR WITH
CONTAINMENT TRENCH,
SEE S-1B FOR DETAILS

(2) PROPOSED FIBER
STORAGE BOXES

EXISTING GUYED TOWER ON
CONCRETE PAD

NOTE:
A POST MODIFICATION STRUCTURAL
ANALYSIS OF THE EXISTING TOWER
STRUCTURE HAS BEEN COMPLETED BY
VERTICAL BRIDGE ENGINEERING, LLC.
CONTRACTOR TO REFERENCE TOWER
MODIFICATION DRAWINGS BY ENGINEERED

TOWER SOLUTIONS, PLLC DATED 05/10/2019. |

EXISTING GUY WIRE, TYP.

PP

EQUIPMENT LAYOUT

SCALE: 1" =3.75'

®

+67-0"
TO EXISTING
BEACONS

- b
e |
—<T |

A

+8.0"
TO TIP OF
DIPOLE ANTENNA

AN/N

TOP OF APPURTENANCE 4
@ = 492-0"AGL

%L TOP OF TOWER 4
N @ * 457-0"AGL *
b
K
I
:>
<>
b
|
> |
<>
b
<>
<>
<>
58 EXISTING BEACONS 4
ugh
) @ + 358-0"AGL

EXISTING T-MOBILE ANTENNAS 4
\ @ * 280-0"AGL T

3 EXISTING SPRINT ANTENNAS
@ * 257-0" AGL

EXISTING BEACONS
@ + 237-0" AGL

PN
N4
&
N4

PROPOSED AT&T ANTENNAS 4
\ @ = 165“0"AGL *

J

EXISTING DIPOLE ANTENNAS 4
@ = 129-0" & 142-0" AGL P

EXISTING BEACONS
@ = 124-0"AGL

(2) PROPOSED FIBER CABLES &

(6) PROPOSED DC POWER CABLES
TO BE INSTALLED

(CONTRACTOR TO VERIFY IN FIELD)
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LTE 70

TAZNUTTLE%0 /P

0 BC/G
50/
H'= ogprmiCS

GAMMA SECTOR
CENTERLINE = 165'

LTE B14
w

AZIMUTH =285+
(3) PROPOSED RRUS B5/B12 4449,
(3) PROPOSED RRUS B2/B66A 8843,
AND (3) PROPOSED B14 4478
MOUNTED VERTICALLY ON
PROPOSED MOUNT, SEE 2/C-4 FOR
DETAILS.
(TYP. OF 1 OF EACH PER SECTOR)

.08l = HLNNIZV

SOd/0588/08 00L 317

PROPOSED ANTENNA LAYOUT

SCALE:3/16" = 1'-0"

®

-
&I
BETA SECTOR = fg
CENTERLINE = 165' S
1
3|z
S

PROPOSED CCI TPA65R-BUSD PANEL
ANTENNS MOUNTED TO PIPE MAST
(TYP. OF 2 PER SECTOR)

PROPOSED DC SQUIDS
(TYP. OF 3, 1 PER SECTOR)

ALPHA SECTOR
CENTERLINE = 165'

PROPOSED SECTOR FRAME
(TYP. OF 3, 1 PER SECTOR)
SEE S-2 - S-4 FOR DETAILS

NOTES:
-3 FEET MINIMUM SEPARATION BETWEEN
LTE ANTENNAS IN POSITION 1 & 2

-6 FEET MINIMUM SEPARATION BETWEEN
LTE ANTENNAS IN POSITION 2 & 3

-3 FEET MINIMUM SEPARATION BETWEEN
BACK OF PANEL ANTENNA AND
PROPOSED RRUs

RRU BACK-TO-BACK MOUNT

SCALE:NTS

®

PROPOSED B2/B66A 8843

(TYP. OF 3, 1 PER SECTOR)

PROPOSED B5/B12 4449
(TYP. OF 3, 1 PER SECTOR)

BACK-TO-BACK MOUNT. SITE

PRO 1 #: RRUDSM OR APPROVED

EQUIVALENT

— i

PROPOSED RRUs MOUNTED ON

NOTE:

A MOUNT ASSESSMENT OF THE ANTENNA AND
EQUIPMENT MOUNTING STRUCTURE HAS BEEN
COMPLETED BY RAMAKER & ASSOCIATES, INC., DATED
JULY 24, 2019. STRUCTURAL MODIFICATIONS TO THE
PROPOSED MOUNTING STRUCTURE TO BE COMPLETED
PRIOR TO ANTENNA AND EQUIPMENT INSTALLATION.

PROPOSED RRUS B14 4478
(TYP. OF 3, 1 PER SECTOR)

e

RRU MOUNT DETAIL - ELEVATION VIEW@

SCALE: 1" =3.75'
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I BASED ON: RF ENGINEERING DESIGN ENTITLED "NEW-ENGLAND_CONNECTICUT_CT2586_2020-NEW-SITE_NEW_RA9161_2051A0LEPL_10128690_26997_03-11-2019_PRELIMINARY-IN-PROGRESS_V1.00" LAST REVISED 4/1/2019.

PROPOSED ANTENNA | HEIGHT | wipTH | DEPTH | weieHT | ANTENNA |\ ol ELEV. | REMOTE RADIOTMA TRANSMISSION CABLE
FEETOR ANTENNA TECHHELOGY STATUS (IN) (IN.) (N) | (Bs) | AAMUTH (FT) CONFIGURATION
: ' ' ' (DEG.) ' QUANTITY TYPE STATUS
CCI ANTENNAS
1 FIBER PROPOSED
1 B AEEREED LTE B14 / AWS PROPOSED 96 21 7.8 83 60 165 B14 4478 2 DC POWER PROPOSED
<
14 -
o 2 . VACANT - 5 . . . . . 5 . -
(&} =
w
w
CCI ANTENNAS
B5/B12 4449 1 FIBER PROPOSED
3 R LTE 700 BC /850 / PCS PROPOSED 96 21 7.8 83 60 165 B2/B66A 8843 3 DC POWER PROPOSED
CCI ANTENNAS
1 LTE B14 /| AWS PROPOSED 96 21 7.8 83 180 165 B14 4478 (SHARED WITH ALPHA)
TPA65R-BU8SD
o
[0 -
| 2 2 VACANT 5 . . 5 2 : - . B -
(e} -
w
w
CCI ANTENNAS
B5/B12 4449
3 TP ABSRAED LTE 700 BC / 850 / PCS PROPOSED 96 21 7.8 83 180 165 B2/B66A 8843 (SHARED WITH ALPHA)
CCI ANTENNAS
1 LTE B14/ AWS PROPOSED 96 21 7.8 83 280 165 B14 4478 (SHARED WITH ALPHA)
TPA65R-BU8SD
o
o &
ol 2 - VACANT - - - - - - - - - -
(&] -
w
w
CCl ANTENNAS
B5/B12 4449
3 e hg— LTE 700 BC /850 / PCS PROPOSED 96 21 7.8 83 280 165 B2/BE6A 8843 (SHARED WITH ALPHA)
ANTENNA SCHEDULE
SCALE:NTS @
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NOTES:
-3 FEET MINIMUM SEPARATION BETWEEN LTE ANTENNAS

-3 FEET MINIMUM SEPARATION BETWEEN BACK OF
PANEL ANTENNA AND EXISTING/PROPOSED EQUIPMENT

EXISTING ANTENNA
MOUNTING PIPE (TYP)
ERICSSON B14 4478 T,
- ERICSSON B5/B12 4449
‘\ R DIMENSIONS (HxWxD): z,
& 18.1"X13.4"X8.26" e DIMENSIONS (HxWxD):
PROPOSED ANTENNA @ WEIGHT (LBS): 59.4 e 13.0'~x13,2'~xg,§-- A
MOUNTING BRACKET, TYP PLLLLLEEEEREEELT WEIGHT (LBS): 75 &4
smartlink
| o= FRQROSEDANTENNA . —T 85 RANGEWAY ROAD - BLDG 3, SUITE 102
NORTH BILLERICA, MA 01862
SMARTLINKLLC.COM
: ; RAMAKER
/—PROPOSED ANTENNA = - -
MOUNTING BRACKET I:l & ASSOCIATES, INC.
100% EMPLOYEE-OWNED
I L - 855 Community Dr, Sauk City, WI 53583
o l’—'a ” 608-643-4100 www.Ramaker.com
13.2" 94" Sauk City, Wi Willmar, MN
Woodcliff Lake, NJ Bayamon, PR
Certification & Seal:
ANTENNA MOUNTING DETAIL RRUS B14 4478 DETAIL RRUS B5/B12 4449 DETAIL
SCALE:NTS @ SCALE:NTS @ SCALE:NTS @
N
‘ ] ‘ ‘ H 11111 ERICSSON B2/B66A 8843
:‘:' _ DIMENSIONS (HxWxD): 6 [09/13/19 | REVISED CDs ISSUED
= 18.0"x13.2"x11.3" 4 |o8/09/19 | REVISED PER COMMENTS
’ ‘ ‘ ‘ [ ‘ ’ I T H 1 T WEIGHT (LBS): 70 3 |07/30/19 | REVISED PER MOUNT AT GAMMA
L - S ARRRRERE] 2 |o7/0313 | FINAL cDs 1ssUED
1

96.0"

o

7.8

——

21.0"

ANTENNA DETAIL

TPAG5R-BUSD

DIMENSIONS (HxWxD):
96.0"x21.0"x7.8"
WEIGHT (LBS): 83

SCALE:NTS

®

18.0"

13.2"

RRUS B2/B66A 8843

11.3"

SCALE:NTS

{5)
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DC JUMPERS

CLIP LUGS FOR ATTACHING
DEVICE TO BASE ASSEMPLY

(TYP OF 4)

CLOSED PORT

(TYP OF 5)

DOME COVER
SECURING BAND

t&t

smartlink
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AIR VALVE
©
o
(<2}
TOP VIEW
9.25"
RAYCAP DC6 OVER %00
VOLTAGE PROTECTOR
DOME COVER \ /[ \
RAYCAP DC6 OVER VOLTAGE
PROTECTOR WITH DOME COVER ( \
\
5 MIN. 2" TO MAX. 4" r
© 1 GALVANIZED STEELPIPE Y |
DOME SECURING
DOME COVER N BAND .
SECURING BAND 2 | &
RAYCAP SUPPLIED SECURING & a
BAND FOR ATTACHING DOME
COVER TO DC6 OVER —— CLIP FOR ATTACHING
VOLTAGE PROTECTOR I DC6 (OVT) TO BASE
[ TITT ] RAYCAP SUPPLIED POLE ASSEMBLY (TYP)
T = MOUNTING BRACKETS
™ CLIP LUGS FOR ATTACHING ~__
DEVICE TO BASE ASSEMBLY Sﬁggi';gg;gﬂ(@
T | — FIBER CABLE OVAL | POWER CABLE
| INGRESS PORTS INGRESS PORTS
|
~——I—— FIBER JUMPERS (5) U )l )
| (NOTE 1) CABLE TIE BAR
9.56" WEIGHT = 32.8lbs (EACH) | 157" 41
I I
SIDE VIEW ] | 12.38"
DC6-48-60-18-8C |
(12 PR) FIBER (5 PR) FIBER TRUNK INGRESS NOTE:
TRUNK INGRESS RAYCAP VIA AT&T SUPPLIES THE DC6 OVER VOLTAGE
CLOSED PORT OPTIONAL ONE-HOLE GASKET FOR 18 PR PROTECTOR AND PIPE MOUNTING BRACKETS.
FIBER TURNK CABLE NOT SHOWN SUBCONTRACTOR SHALL SUPPLY THE PIPE
FIBER JUMPER (4) FIBER JUMPER (4)
FIBERJUMPER (5) FIEER JUMPER (K DC6 SURGE SUPPRESSION DOME
QUANTITY OF HOLES
FIBER SIDE FIRERISIDE Sty POLE MOUNT ASSEMBLY
POWER SIDE POWER SIDE R NOT TO SCALE

BOTTOM VIEW

DC6-48-60-18-8C

DC TRUNK INGRESS PORTS

DC JUMPERS

DOME COVER
SECURING BAND

ALARM

DC JUMPERS

CLIP LUGS FOR
ATTACHING DEVICE
TO BASE ASSEMPLY
(TYP OF 4)

OPTION PORT

WEIGHT = 26.2 Ibs

DC6 SURGE SUPPRESSION DOME

DC6 SURGE SUPPRESSION DOME
POLE MOUNT ASSEMBLY
SCALE:NTS

DC JUMPERS

DOME COVER
SECURING BAND

®

ALARM

DC TRUNK INGRESS PORTS

NOTE:

REMOVE CABLE SEALING GLAND & INSTALL
M32x1.5 METRIC -TO-1" NPT ADAPTER (COOPER
CROUSE-HINES P/N CAP 740 994 OR EQUIVALENT
MFR) WHEN CONNECTING CONDUIT TO OVP

BOTTOM VIEW
DC6-48-60-18-8C

SCALE:NTS

{D
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e Color - Pebble-Gray, RAL7032.

e Finish - Standard finish is multistage dry powder polyester paint for maximum durability and
performance against corrosion. Optional exterior finishes also available upon request.

e NetSure™ 7100 DC Power System in 23" rack with three (3) battery trays (Third Party Integrated).
e NCU system and generator control (Third Party Integrated).

e (2)19"or 23" equipment welded frames installed. One with fiber patch panel and the other without.

(Third Party Integrated.)

Figure 2: WIC Overall Dimensions

NOTE:
SEE SHEET S-1C FOR
FOUNDATION DETAILS

18.11 — |~

Notes:
1. All dimensions are in inches,
unless otherwise specified.,

— --15.32

115.67
e
11300 8
| s
e .
l 759 360%% = —s—3koaf
| Left Side N\
‘ 79.74 |
WALK-IN CABINET DETAILS
SCALE:NTS @

¥

)

éi‘ii SN GE b
Front
79.76 e
82.99 e
T T I ®
i+ _ﬁ-%
I | i

WAVEGUIDE BRIDGE SUPPORT
BRACKET OR APPROVED EQUAL
COMMSCOPE PART
#WB-LB12-3.06

UNISTRUT P5501 OR EQUIVALENT

§ 4

/ 3-1/2" @ GALVANIZED
STEEL PIPE

#2 AWG SOLID TINNED
COPPER GROUND

‘ CONDUCTOR
CADWELD TO POST

e
|| CROWNFOOTING
. T
| e
===
4000 PSI MIN.
a / CONCRETE FOOTING
e ] e
R ALL SUPPORT POSTS
p: < MUST BE GROUNDED
: |G
ICE BRIDGE DETAIL ”
SCALE:NTS O

S atat

\ —
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Right Side

GPS ANTENNA

M CABLE BRIDGE POST
OR SIMILAR POST
PIPE MOUNT KIT
COMMSCOPE PART
#GP-S24 (OR EQUAL)

B /

GROUND KIT

6 AWG GROUND WIRE TO
CADWELD ON POST OR
LUG ON GROUND BAR

COAX CABLE (AS
REQUIRED BY ANTENNA
MANUFACTURER)

GPS MOUNTING DETAIL
SCALE:NTS @
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SDC20 | 25L | 20 kW-AC
INDUSTRIAL DIESEL GENERATOR SET

EPA Certified Stationary Emergency
DIMENSIONS AND WEIGHTS®

GENERAC ] INDUSTRIAL
e

Model G007098-0 (Steel)

= e = [}
!
|
|
|
H
|
|
|
| |
{
|
|
| [
|
|
» ]
' i |
|
| |
| 1
| |
| i |
4 Ll O )
- - - -
W
Level Z Sound Attenuation Enciosure
Run Time Hours 48
Usabie Capacity Ga! {L) 92 (348.2)
48 x 36 x 90
'
LrWxHIn i) o192 x014.4x2286) )
Weight (05 (o) 2400 (1089) o o . ) ;
Sound Level 71ddA g are app and for prposes only.

YOUR FACTORY RECOGNIZED GENERAC INDUSTRIAL DEALER

Spocdicatin chatactanstics may change witot notie. Dimentions s weghts am far peekminary purpases oaty. Please conseh & Greerar Pomer Systers infustial Oeakr tor getaind initatatan Grawngs

Genesar Power Systems, Inc. | P O.Box 8 | Waukesha, Wi 53189
020 ¢ Powe s, Ing AZ iy

P (267) 5d4-4B'

STANDARD FEATURES

are subjest to chiange

Document Na. 10000005018
Rew. WIP 11/04/16

SDC20 | 25L | 20KkW-AC
INDUSTRIAL DIESEL GENERATOR SET Model GOO708-0 (Steel)
EPA Certificd Statonary Emergency

APPLICATION AND ENGINEERING DATA

ENGINE SPECIFICATIONS

General Cooling System
e Mtwste

EPA Emsscns Cotnplarce ietorem Ter 4

Crcer 2 4
Ty 5

wEon

Coptare Heater Wamige 1000
Coman Hegter \age 120
Kateraly Asgiraned Fuel System
Engine Goveming Fuel Type Utra Low Saftir (hesat 42
ST o
Govera EBscvone luxtuones ~
Frecuency Rigultton (Steagy Stns) £ 025%

Lubrication System

Oifums Tyt Trogtens e Puro "
s Ty . Engine Clactnesl System

Titerrg

659 "
Systom Vorage 12e
Batey Crarger Alwrnitcr 12v-54

650 CCA

ALTERNATOR SPECIFICATIONS

Sandue Moss L Mg Mg ECP 28204 S
Foles TR T

Fd Tyze Fronrg

Insukiren Cass - Resor

faurnber of Seied Phases
2eazy Slato| 205%

Tota! Harmone Dt prtion
Telegrone Wastertrce Factor (18]

Hegataton Accaracy |

Sardre Exctaten

RATING DEFINITIONS
Standty - Kepicatis for 3 varyinsy emergerty bad for the dargten of 8 Uity cower cullne witt n avesosd Expabity

SDC20 | 25L | 20KW-AC
INDUSTRIAL DIESEL GENERATOR SET
EPA Cerlified Stvonaty Emegency

GENERAC INDUSTRIAL
= e |1

Model G007088-0 (Steel}

OPERATING DATA

POWERRATINGS
Serje-Prase 120240 VAL i1 Opt 2008 Koo 83
Circst Bresker S0 1064
FUEL CONSUMPTION RATES®
Disel - goh (ph)
Percert Load Shasity
074 (2 80y
B 1T
100% 190 (719
* Fust suzoly mstataton must accommodate fusl consumption rates 3t 100N lead
cooLnG

GENERAC INDUSTRIAL |
it Lo

—
X atat
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ENGINE SYSTEM ALTERNATOR SYSTEM ENCLOSURE
ISSUED E

® (il Drain Extension ® Class H Insulation Material * Serviceaole tems Accessible Though Lift-Off Door [ M:RK osé:]!: :Escm::lg: MEW
© Air Cleaner with Service Indicator * Vented Rotor * High Performance Sound-Absorbing Material ""
* fan Guard * 23Pich * Gasketed Door : SSE FINAL IE | 09/13/2019
® Stainless Steel Flexible Exhaust Connection ® Skewed Stator ® Stamped Air-Intake Louvers W Ogeraons Aevtates Temparature (Befors Derite) PROJEGT THLE:
* Exhaust Silencer with Drain e Amortisseur Winding » Single Door Latch Lockable with Key & Padlock Rassinin Rabinn Baciorestore '
* Factory Filled 0il & Coolant . :mfhée;s E?(cilatiun . :%gén; g;a\ll\"" ;jTRex‘lured Polyester Powder Coat COMBUSTION AT REQUIREMENTS BROOKFIELD - CARMEN HILL ROAD

® Secaled Bearings . ind Rating
Fuel System ® Rotor Dynamically Spin Balanced ¢ 36" Snow Rating Toow 8 et P 2 iy FA# 10128690
® Primary Fuel Fiter * Full Load Capacity Allernator e P SITE# CT2586

* Pratective Thermal Shutdovin FUEL TANK !
Cooling System o UL 142 Compi Suny PROJECT INFORMATION:

pliant ! 0 5 e (Rated Durpt < (e,

® 120V AC Coolant Heater GENERATOR SET ¢ Double Wall Construction i Y :[::‘ u!:l‘):‘lhr Pos & .::s;".w., * 39 CARMEN HILL ROAD
® Closed Coolant Recovery System * Single Side Service o Factory Pressure Tested (5 psi) Taraut Temp ffoees O Seer (G BROOKFIELD, CT 06804
¢ UV/Ozone Resistant Hosas ® Internal Genset Vibration Isolatars * Rupture 3asin Alam FAIRFIELD COUNTY
® Factary-Installed Radiator © Separation of Circuits- High'Low Vollage o Fuel Level Gauge and Sender SHEET TITLE.
® 50/50 Ethylene Glycol Antifreeze ® Silencer Heal Shield ® Check Valve in Supply Line
* Radiator Drain Extension * High Heat Wrapped Exhaust Piping * Rhinn Coat™ - Texured Polyesler Powdzr Coat

* Silencer Enclosed Within Generator * Stainless Steel Hardware GENERATOR DETAILS
Electrical System * 5 Year Extended Warranty o Integrated Fork Pockets
* Battery Charaing Alternator * Extenced Factory Testing &
® AGM Spill Proof Battery * 12 Gallon System Spill Containment o .
* Battery Cables = 2.5 Gallon Fuel Fil Spill Containment z SCALE: NONE
o Sealed/Rubber-Booled Engine Electrical Conngc- &

tions +* Rafes 2 Tresmines Duta Sheet” v
* Solenoid Activated Starter Motor GENERATOR DETAILS @ Derason - Opsratar a5
. o Fieass considt 3 Gen: 155514, 1508528 1na DINE2T1 s ¢a

® Qutput Circuit Breaker SCALE.NTS a3t coos, g DINEITY stardurds m%;g 44031
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A

CT2586

Location Name -

Diagram File Name - CT2586 3ANT 5C.vsd
CANDIDATE A

CONNECTICUT

Market Cluster -

NEW ENGLAND

—
= at&t

Antenna 1
LTE B14 / AWS
Broadband | Broadband Broadband Broadband Broadband Broadband
12 port 12 port 12 port 12 port 12 port 12 port
Low Low MID/HIGH MID/HIGH MID/HIGH MID/HIGH
+45/-45 +45/-45 +45/-45 +45/-45 +45/-45 +45/-45
ca ca ca ca ca ca
TPAGSR-BUSD TPABSR-BUSD TPAGSR-BUSD TPASSR-BUSD TPABSR-BUSD TPABSR-BUSD
g $ - + - + - + - + - +

+45/-45

ca ca ca
HPAGSR-BUEA

\

Antenna 3
LTE 700 BC / 850/ PCS
Broadband Broadband Broadband Broadband Broadband Broadband
12 port 12 port 12 port 12 port 12 port 12 port
Low Low MID/HIGH MID/HIGH MID/HIGH MID/HIGH
+45/-45 +45/-45 +45/-45 +45/-45 +45/-45 +45/-45
ca ca ca ca ca ca
TPAGSR-BUSD TPAG5R-BUSD TPAGSR-BUSD TPABSR-BUSD TPAGSR-BUSD TPAGSR-BUSD
= + - + - + - + + - +

DC Plant

6630
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g.g"

88"

PROPOSED
CONCRETE PAD

A A-A
S-1A
WIC 8'-8"x8'-8" CONCRETE
PAD
#5 REBAR (12" 0.C., EW) (34‘3{},4)5 CHAMFER
6" THICK CONCRETE PAD
(4,000 PSI CONCRETE
WITH 3/4" AGGREGATE 3
@ g=
g SEE PLAN < %
? " lf;‘:‘ d \ A _o ' : . 9 4 2 , T .’/‘ O ) -
EF iroeovoe: ooy B A B B
R R R R R R R R LR,
R R I R R R N RN
SR RASNEENNENNS SRR
SECTION A-A
NOTE:
ANCHORS ARE TO BE INSTALLED A MINIMUM OF 4° FROM THE EDGE
OF ANY SLAB.
PLATFORM PAD DETAILS
SCALE:NTS @
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#5 REBAR (12" 0.C., EW)

PROPOSED SPI PETRO-PIPE
& SLEEVE, INSTALL PER
MANUFACTURER'S
SPECIFICATIONS

PAD (4,000 PSI

AGGREGATE

3/4" 45° CHAMFER
(TYP.)

e
\.,/yi" atat

smartlink
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9-0"
6" 1-0" 6-0" 10" 6"
|
-
- - 5
PROPOSED CONCRETE WALL \ r
SLOPE TRENCH TOWARDS
SPI PETRO-PIPE DRAIN \
™ | o
; T | R
A Z < _ A-A
| == —— & S-1B
PROPOSED SPI PETRO-PIPE & SLEEVE,
INSTALL PER MANUFACTURER'S ©
SPECIFICATIONS f
GENERATOR 9'x7' CONCRETE PAD O SIT ON INNER b
WITH CONTAINMENT TRENCH CONCRETE PAD
1'-2" THICK CONCRETE
CONCRETE WITH 3/4"
2
=i
o SEE PLAN
&
4 N
? ] ') '] ] l [} ]
4
>
2 = (¥ : A @ . ('Y @ a

VARIES
(1-0" MIN.-1'-2" MAX.)
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SECTION A-A

LA

G &

NERN

7

NN

TSR

NOTE:

ANCHORS ARE TO BE INSTALLED A MINIMUM OF 4" FROM THE EDGE

OF ANY SLAB.

CONCRETE PAD DETAILS

SCALE:NTS

®
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g'.g"

5-7 1/8"

8.g"

5/8" HILTI TZ ANCHOR BOLT

W/4-7/16" EMBEDMENT (TYP.-4)

W.I.C. CONCRETE PAD,
/ SEE SHEET S-1A FOR DETAILS
1

W.I.C. BASE SECTION
®

SCALE:NTS

S FAISTY. . vy |_— SUPPORT LEG
V4 o o . Bl N_— &HARDWARE
ol-5 dlo (TYP.-4)
0 0
) | ‘ | || —wic casineT
s : ' ; (ABOVE)
5 | s
© | !
0] JERE L 0
o7 O A . i /010 ) | — 10" DEEP
4 : 4 CONCRETE PAD
J\ STAIRS
i (PROVIDED BY
MANUFACTURER)
(SEE NOTE 3)
W.I.C. FOUNDATION DETAIL @
SCALE:NTS
15 LEVELING & SECURING
CORNER PLATE
p
m=a|
MANUFACTURER
SUPPORT LEG

MANUFACTURER
MOUNTING HARDWARE

(PROVIDED BY e
MANUFACTURER) ~ e
(SEE NOTE 3) *-L‘:" =
/ TRAs
CONCRETE AT
EXTENSION POST <y =
KIT (TYP.-4 POSTS) \{“-7 /,{/)

W.I.C. ISOMETRIC

SCALE:NTS

W.I.C. CABINET

LEVELING &
SECURING
CORNER PLATE

1

2.

3.

WALK-IN CABINET NOTES:
. WALK-IN CABINET (WIC) TO BE INSTALLED ACCORDING TO

MANUFACTURER RECOMMENDATIONS & SPECIFICATIONS.

CONTRACTOR TO CONFIRM PARTS & HARDWARE PRIOR TO

CONSTRUCTION & COORDINATE WITH AT&T CM.
FOUNDATION TO BE FLUSH WITH EXISTING GRADE.

CONTRACTOR SHALL MAINTAIN A MAXIMUM 18" CLEARANCE
FROM GRADE TO BOTTOM OF WIC TO ACCOMMODATE STAIRS.

VERIFY IN FIELD PRIOR TO POST INSTALLATION.

COORDINATE POWER & TELCO CONDUIT STUBUP PLACEMENT

WITH ELECTRICAL TRADES. SEE E-1 FOR ADDITIONAL
INFORMATION.

PROVIDE WORKING HVAC AND ELECTRICAL WORKING SPACE
CLEARANCES PER MANUFACTURER RECOMMENDATIONS &

CODE REQUIREMENTS.
WIC DIMENSIONS: 6'-8"Wx6'-8"Lx9'-6"TALL (NO BASE)

WIC WEIGHT: 56500 LBS (EMPTY) 7500 LBS (FULLY INTEGRATED)

CONTRACTOR TO PROVIDE AND INSTALL SPECIFIED
CONCRETE ANCHORS.

at&t
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3¢

30"

e

agh

4.8

48"

PROPOSED 3" @
STD. PIPE x| 4-6" ,
TYP.

PROPOSED 2.5' @ — |
STD. PIPE x 10-0",
TP.

PROPOSED 4" @
STD. PIPE x 5-0"

PROPOSED SITE PRO |
SP2 16 OR APPROVED
EQUIVALENT, TYP.

PROPOSED SITE PRO |
SPTB STIFFARM OR
APPROVED EQUIVALENT,
TYP.

PROPOSED SITE PRO |
SCX45-K OR APPROVED
EQUIVALENT, TYP.

3
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§ A
£
m
o 5
o
S 3.0 ISTING
; DETUNING CABLES
3
£
S
= ) N\ A AL/ 9]
e >
—D
=D ~ ..
= smartlink
\_F 85 RANGEWAY ROAD - BLDG 3, SUITE 102
ROFOSED 4' @ NORTH BILLERICA, MA 01862
STD. FIFE x 5-0 SMARTLINKLLC.COM
Q) S — :
a EXISTING TOWER: % /& éi%%% 5
PROPOSED AVaY : A
L3'x3'x3/1 6" .
5/6' @ A325 PROPOSED SITE PRO | & ASSOC|ATES, [NC
5" BOLT, TYP. SPTB STIFFARM OR 1 00% EMPLOYEE-OWNET
APPROVED EQUIVALENT . N
PROPOSED HSS | 855 Community Dr, Sauk City, WI 53583
5 / AR, = \ ROPOSED Has 608-643-4100 www.Ramaker.com
- A | 14"
- T Sauk City, W + Willmar, MN
- PROPOSED SITE sauk City, mar, )
| | PROPOSED SITE PRO | PRO | SP21G Woodcliff Lake, NJ Bayamon, PR
/ SCX45-K OR APPROVED SEE 5/5-3
\ — | EQUIVALENT T
—D
3'%3'X3/1 6" B 5.0 ] SEE 2/5.4 PROPOSED L 2- |/2'x2-1/2'x3/1 6", TYP.
\F F‘ROFOSED 2.5'@ \ I 5/8" @ A325 BOLT, TYP.
ROPOSED SITE PRO | STD. PIPE, TYP. —~
SP216G OR APPROVED 1 X
EQUIVALENT, TYP. a 8 ! : r— a
. mil
||
SEE DETAIL 3/5- S\FROFOSED 3' & o —] 1o
/ STD. PIPE, TYP. o =
EXISTING TOWER LEG 3} 4.8 48" 4 KL
SECTION MOUNT PLAN-ALPHA & BETA @
SCALE:NTS @ SCALE:NTS
A
W ‘ L3'x3"x3/1 6" 6 |09/13/19 | REVISED CDs ISSUED
% i : 4 08/09/19 | REVISED PER COMMENTS
% = ~ 3 07/30/19 | REVISED PER MOUNT AT GAMMA
= 174 )__* /4 @ @ 2 |07/03/19 | FINAL CDs ISSUED
2 e 1/4 Wﬁ%ﬁ—‘—’a 2 = 1 |08/17/18 | REVISED CDs ISSUED
5 ?\j _E 0 06/11/19 | ISSUED FOR REVIEW
o @ 5/8" @ A325 Q MARK| DATE |DESCRIPTION
z ) J BowT - ISSUE  FINAL DATE ' 09/13/2019
[y PROFOSED FL / PHASE ISSUED
“g | 4Ty An \ PROJECT TITLE:
% _ 3/le BROOKFIELD - CARMEN HILL ROAD
‘% 2 || ) = G B ~— FA# 10128690
2 4l S 174 — SITE# CT2586
o 4n
é ! PROJECT INFORMATION:
o 39 CARMEN HILL ROAD
o 1 @ O BROOKFIELD, CT 06804
i . 2/8" SHFFENER = % FAIRFIELD COUNTY
EI i\J PLATE, TYP. SHEET TITLE:
2 PROPOSED HSS 4'x4'% | /4" ) - ek 78—t @ -
° SHORT SLOTTED - STRUCTURAL DETAILS
o 3/8" STIFFENER PLATE - HOLE FOR 5/8" @ I
g e U-BOLT, TYP.
3 PROPOSED 5/8" @ U-BOLT, TYP. e " it
a .
5 PROPOSED PL 3/4'x6- /2% | 2" SCALE: NONE
&
g TOWER LEG CONNECTION DETAIL SECTION @ DETAIL 5
S| scaEnts @ SCALE:NTS SCALE:NTS O ROMBER 44031
3 SHEET 8_3
= NUMBER
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o

°]

EQUIVALENT

FROPOSED 2.5" @
STD. PIPE, TYP.

PROPOSED 3" @
STD. PIPE, TYP,

PROPOSED SITE
PRO | SCX45-K
OR APPROVED

EXISTING TOWER

SEE 5/5-3

MOUNT PLAN-GAMMA

PROPOSED SITE PRO |
SPTB STIFFARM OR
APPROVED EQUIVALENT

PROPOSED HSS
4'x4" | 14"

PROPOSED SITE
PRO | SP2 |

PROPOSED
L 2-1/2"x2-1/2"'x3/1 6", TYP.
FIELD VERIFY LENGTH

SCALE:NTS

5/8" @ A325 BOLT,

EXISTING
DETUNING CABLES

ROTATE AS REQ'D
FOR DESIRED
ANTENNA AZIMUTH

%s" @ HOLE FOR (DIAGONAL
BRACE) %" @ A325 BOLT,
CENTER OF HOLE TOBE 15"
0.C. FROM UNATTACHED END

%s" X 14" LONG SLOTTED 11/.,
HOLE FOR %" U-BOLT, TYP. 2

1

pas
() N f
PL 1/4x7x4 / % |/ P

PL 1/4x4x4

CONNECTION DETAIL
SCALE:NTS @
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EXISTING EQUIPMENT SHED

e~
\\\
—
1
— e e - e e ————
N
— N
b ! o i e - e ———
F\\\
E\E\\
S~ ~~
\

EXISTING UTILITY POLE WITH FIBER
AND POWER

EXISTING METER BANK

EXISTING COMPOUND.
SEE C-2 FOR DETAILS

PROPOSED UNDERGROUND
4" FIBER CONDUIT
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EXISTING 10' WIDE ACCESS EASEMENT Sauk City, Wl + Willmar, MN
FOLLOWING DRIVE TO PUBLIC R.O.W. Woodcliff Lake, NJ « Bayamon, PR
Certification § Seal:
EXISTING TELCO AND FIBER
DEMARCS
‘ EXISTING EQUIPMENT SHELTER
PROPOSED UNDERGROUND ELECTRIC
CONDUIT. CONTRACTOR TO VERIFY
LEGEND EXISTING CONDUIT FROM METER RACK.
EXISTING 10' WIDE EASEMENT FOLLOWING
R — PROPOSED ELECTRIC UNDERGROUND AND OVERHEAD UTILITIES TO
PUBLIC R.O.W.
e PROPOSED TELCO
UTILITY PLAN
SCALE: 1" = 40' {D
200A, 240V, 1P, 3@ UTILITY METER
(PROVIDED BY UTILITY COMPANY).
SECTION FOR USE UNDER  SECTION FOR USE UNDER CONTRACGTOR TO PROVIDE
GRASS OR BARE GROUND PAVEMENT OR VEHICLE (6) METER PLASTIC PLACARD INDICATING
AREAS L TRAFFIC AREAS "AT&T" METER = =
SPACES s = EXISTING DEMARC ON =
RESTORE SURFACE COURSE AND ﬁ X ﬁ PLYWOOD BACKBOARD 8 |109/13)19 | REVISED ODs I38UED
BASE COURSE MATERIAL TO : / \ y 4 |08/09/19 | REVISED PER COMMENTS
ORIGINAL CONDITION TYP. UNISTRUT 3 |07/30/19 | REVISED PER MOUNT AT GAMMA
NATIVE SOIL, COMPACTED AS D [I / ’ 2 |07/03/19 | FINAL CDs ISSUED
_ REQUIRED TO PREVENT SETTLEMENT /’ TYP. UNISTRUT . . 1 |68/77i13 | REVISED CD= 15SUED
GRAVEL COMPACT TO 90% STANDARD 0 |08/11/13 | ISSUED FOR REVIEW
. PROCTOR MAXIMUM DRY DENSITY : O i O l ~ MARK| DATE |DESCRIPTION
= ASTM (D-698
> ST (5-6%5) MAIN TAP BOX 0 ] SIEELFOST; iaes FINAL (OATE  09/13/2019
: 6" WIDE UTILITY WARNING TAPE (8" TO STEEL POST TYP. -
) W 1 EXISTING PROJECT TITLE:
it 12" BELOW GRADE) ENTIRE LENGTH OF TVP. TELEBON
TRENCH ] BROOKFIELD - CARMEN HILL ROAD
& SAND O [ O (] FA# 10128690
N \\ ELECTRICAL CONDUIT SITE# CT2586
FIBER CONDUIT L I B _E_' I — F— u T : I : PROJECT INFORMATION:
NOTES: |20 . — H = ( ; 39 CARMEN HILL ROAD
- EXISTING CONDUITS 4] EXISTING BROOKFIELD, CT 06804
1. CONTRACTOR TO VERIFY LOCAL UTILITY REQUIREMENTS FOR DEPTH, SIZE, & FROM ELECTRIC SERVICE \\?_“ CONDUIT FROM FAIRFIELD COUNTY

SEPARATION OF CONDUITS PRIOR TO INSTALLATION. NOTIFY CONSTRUCTION
MANAGER IMMEDIATELY OF ANY DISCREPANCIES.

METER RACK, TYP.

2. CONTRACTOR TO CALL DIGGERS HOTLINE (1-800-242-8511) 48 HOURS PRIOR TO | 1==]
EXCAVATING FOR UNDERGROUND UTILITY LOCATIONS. LOCATION i !
SURROUNDING EXCAVATED AREA MUST BE PRIVATELY LOCATED FOR |
NON-PUBLIC UTILITIES. |l

TYPICAL UTILILTY TRENCH DETAIL METER RACK DETA

IL

- | |=
SCALE:NTS @ SCALE:NTS

SCALE:NTS

SHEET TITLE:

UTILITY DETAILS

0 20' 40' 80'
11" x 17" -1"=40'

22" x 34" -1"=20'

RoRiBER 44031

E-1
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UTILITY DETAILS

0 1.875' 3.75' 7.5'

11"x 17" -1"=3.75
22" x 34" -1"=1.875'

[
PROPOSED
AT&T W.I.C. ;
PROPOSED
AT&T |
20KW AC \. |
GENERAC i
I~ \
\ q
N \ (2) #14 AWG AND GENERAL
\\ ) CABLE 12 PR 24 AWG
COPPER SHIELDED FOR
\ ) GENERATOR START |
. {\
(2) #12 AWG & (1) #12 GND
y FOR BATTERY CHARGE & P |
) | BLOCK HEATER
\(3) #4/0 & (1) #4 GND FOR ! ‘
EMERGENCY POWER
. D
)
I
|
2
w
2
w
]
e
w {
_ |
pre— E E E E E E E E E E E E/ E E E B E E E E o l
w
w I—FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO FO —I
Q PROPOSED 2" SCH 40 -/ _ R
o ELECTRICAL CONDUIT ‘
BETWEEN EXISTING |
METER AND PROPOSED ' |
2 AT&TW.LC. | ‘
w
PROPOSED 4" SCH 40 FIBER \ g ,
CONDUIT BETWEEN FIBER | |
1) Q DEMARC AND PROPOSED
AT&TW.LC. :
A e
| i Q Q |
w
uy / / ,‘ 1 7
—p g o © ) - - S-o  © ¥
w / \ \ / n\\ } \ \
o C i - e -
0 7 AN
N A/ ) \ LEGEND:
/ 4 < / SRS — - . . .
\ /T / / ¢ /\ e e s PROPOSED ELECTRIC
U / / /
S UTILITY PLAN | — — — Tt PROPOSED TELCO
i T SCALE: 1" = 1.25' @ ? \ \ \LL_/

ey 44031
W E-2
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2
vy,
B

I PROPOSED
AT&T

I 20KW AC

I GENERAC

S —

PROPOSED GROUND ROD, TYP.

.\PROPOSED EQUIPMENT GROUND RING

EXISTING TOWER GROUND RING
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GROUNDING PLAN

= == =
6 |09/13/19 | REVISED CDs ISSUED
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2 |07/03/19 [ FINAL CDs ISSUED
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PROJECT TITLE:
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LEGEND: SHEET TITLE:

PROPOSED GROUND CABLE

MECHANICAL CONNECTION

GROUNDING PLAN

EXOTHERMIC CONNECTION

GROUND ROD

R m|»>

INSPECTION WELL

SCALE:1"=2.5"

0 1.25' 2.5 5'
11" x 17" -1"=2.5'

22"x 34" -1"=1.25'

NOMEER 44031
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FROM ANTENNA

TX/RX

JUMPER REQUIRED

ONLY WHEN 1}4"
AND LARGER, TYP.

APPROVED
WEATHERPROOFING
KIT, TYP.

#2 AWG BTCW

FROM ANTENNA
FRAME, SUPPORT
GROUND WIRE AS
NEEDED

NOTE:

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

APPROVED
I ™1 | WEATHERPROOFING KIT,
=y TYP.

M
APPROVED GROUND
CONNECTORKIT, TYP.

tenie |

r
|
|

ANTENNA CABLE TO CABLE
TRAY, TYP.

#6 AWG

? TINNED, SOLID COPPER BUSS
BAR, HARGER TGBI14420M

GROUND BAR OR EQUIVALENT

WTCW, TYP.TO BGR, MGB,

OR BUILDING GROUND SYSTEM

GROUND WIRE TO GROUND BAR DETAIL @

SCALE:NTS

NOTES:

1. ALL MOUNTING HARDWARE CAN BE USED ON 6", 12", 18",
ETC. GROUND BARS.

2. ENTIRE ASSEMBLY AVAILABLE FROM NEWTON INSTRUMENT
CO. CAT. NO. 2106060010 OR AS HARGER TGBI14420M.

LEGEND

@ TINNED COPPER GROUND BAR, };" x 4" x 20", NEWTON CO., HARGER TGBI14420M,
OR EQUIVALENT. HOLE CENTERS TO MATCH NEMA DOUBLE LUG
CONFIGURATION.

INSULATORS. INSTRUMENT CO. CAT. NO. 3061-4 OR HARGER EQUIVALENT.

CRCRC

WALL MOUNTING BRACKET, NEWTON INSTRUMENT CO. CAT. NO. A-6056 OR
HARGER EQUIVALENT.

%" x 1" H.H.C.S. BOLTS, NEWTON INSTRUMENT CO. CAT. NO. 3012-1 OR HARGER
EQUIVALENT.

®

TYPICAL GROUND BAR DETAIL
SCALE:NTS @

%" LOCKWASHERS, NEWTON INSTRUMENT CO. CAT. NO. 3015-8 OR EQUIVALENT.

BUTT CONDUCTOR INSULATION
UP AGAINST THE CONDUCTOR
BARREL

INSPECTION WINDOW REQUIRED
FOR ALL INTERIOR TWO-HOLE
CONNECTORS

3/8" @ x 1-1/2"

COLD SHRINK
OR
APPROVED
EQUAL

1 MIN.

S/S NUT

S/S LOCK WASHER
S/S FLAT WASHER

EXTERNAL TOOTHED 17/4° bin.
APPLY NO-OX COLD SHRINK
OR
S/S FLAT WASHER APPROVED
S/S BOLT (1 OF 2) EQUAL
GROUND BAR

TINNED COPPER
GROUNDING BAR

TYPICAL GROUND BAR CONNECTION DETAIL
SCALE:NTS @
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L

TYPE PT (PARALLEL HORIZ. COND.)
PARALLEL THROUGH CONNECTION
OF HORIZONTAL CABLES

e Wy,
'W

TYPE NC
THROUGH AND TAP CABLES TO
GROUND ROD

'(.

TYPE HS (HORIZ. STEEL SURFACE)

TYPE LJ (FLAT BUSBAR)
TAP OF HORIZONTAL CABLE TO
EDGE OF HORIZONTAL

TO FLAT STEEL SURFACE
OR HORIZONTAL PIPE

TYPE VS (VERT. STEEL SURFACE)

CABLE TAP DOWN AT 45° TO VERTICAL
STEEL SURFACE INCLUDING PIPE

~ ()
-
"

TYPE GR
CABLE TAP TO TOP OF
GROUND ROD

TYPE GY

THROUGH CABLE TO SIDE OF

GROUND ROD

TYPE GT (THROUGH CABLE TO GROUND ROD)
THROUGH CABLE TO TOP OF GROUND ROD

TYPE YA-2 (COPPER LUGS)

YPE 2-YA-2 (BOND JUMPER)

FIELD FABRICATED GREEN
STRANDED INSULATED

TYPE VS (VERTICAL PIPE)
CABLE TAP DOWN AT 45° TO

TYPE TA TYPEW
TEE OF HORIZONTAL RUN AND THROUGH VERTICAL CABLE TO
TAP CABLES VERTICAL STEEL SURFACE OR
TO THE SIDE OF EITHER
HORIZONTAL OR VERTICAL
PIPE
TYPICAL CADWELD TYPES DETAIL
SCALE:NTS @

TWO HOLE- LONG BARREL LENGTH

RANGE OF VERTICAL PIPES

TYPE XB
CROSS OF HORIZONTAL
CABLES. LAPPED AND NOT CUT.

LD
Y,
TYPE PC

PARALLEL TAP CABLES
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PIPE MAST

PROPOSED SPRINT
PANEL ANTENNA

it

i

| — PROPOSED RRH

EXISTING SECTOR
GROUND BAR, TYP.

%

PROPOSED PIPE, TYP.
GROUND LEAD WITH LUG
CONNECTION TO PROPOSED
SECTOR GROUND BAR.

GROUND PROPOSED ANTENNA
TO SECTOR GROUND BAR PER
MANUFACTURERS'
SPECIFICATIONS, TYP. AT EACH
SECTOR.

FURNISH AND INSTALL }5"
JUMPER AND RET CABLE
BETWEEN RRH AND
ANTENNA

ANTENNA & RRU GROUNDING DETAIL @

SCALE:NTS

ALPHA
SECTOR
ANTENNA

RRU

GROUND
BAR (CIGBE)

BETA

SECTOR
ANTENNA

RRU

#2 AWG THW OR TW
STRANDED GROUND
LEAD

|
1|

GROUND
BAR (CIGBE)

SURGE
SUPRESSOR

GROUND

—|BAR (CIGBE)

(MASTER)

GAMMA
SECTOR
ANTENNA

RRU

#6 AWG (TYP.) /

GROUND
BAR (CIGBE)
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N— #2 AWG (TYP.)

SCHEMATIC DIAGRAM GROUNDING SYSTEM @
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g-g AT&T

Post Modification
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Introduction

We have completed our structural analysis of the proposed equipment installation on the foregoing tower to
determine its ability to support the new loads proposed by AT&T. The objective of the analysis was to determine
if the tower meets the current structural codes and standards with the proposed equipment installation.

Existing Structural Information

The following documents for the existing structure were made available for our structural analysis.

Tower Information Structural Components Tower Mapping Dated June 12, 2015.
Foundation Information Structural Components Foundation Mapping Dated April 7, 2016.
Geotechnical Information Delta Oaks Group Job No. GEO16-00237-03 dated April 11, 2016.
Existing Equipment Information | Vertical Bridge Collocation Application dated March 28, 2019.

Tower Reinforcement Tower has been reinforced and is included in this analysis.
Information ETS Modification Drawings Job No. 192640.14 dated May 10, 2019.

Final Proposed Equipment Loading for AT&T

The following proposed loading was obtained from the Vertical Bridge Collocation Application:

Antenna/Equipment Coax

1\/(11(:);1;1 t (Ft) Qty. Antenna Type Qty. Size/Type
- 3 Sector Frames Mount
6 CCI TPA65R-BUSDA-K Panel

{E5.5 3 Ericsson RRUS-4478 B14 RRU 2 3/8” Fiber

) 165.0 3 Ericsson RRUS-4449 RRU 6 5/8” DC Power

3 Ericsson RRUS-8843 RRU
3 Raycap DC6-48-60-0-8C-EV Squid

Note: Proposed equipment shown in bold.
Note: Other existing loading can be found on the tower profile attached.

750 Park of Commerce Drive Suite 200 | Boca Raton, FI. 33487 | 561-948-6367
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Design Criteria

The tower was analyzed using tnxTower (Version 8.0.5.0) tower analysis software using the following design
criteria.

State Connecticut

City/County Building Code Fairfield County (IBC 2015)

TIA/EJA Standard Code TIA-222-G

Basic Wind Speed 89 MPH (Vasa) / 115 MPH (Vun)

Basic Wind Speed w/ Ice 50 MPH w/ 0.75” Ice

Steel Grade 50 ksi Legs / 36 ksi All Other
Members / A325 Bolts

Exposure Category C

Topographic Category (height) 1 (0.0 ft)

Risk Category II

Analysis Results

Based on the foregoing information, our structural analysis determined that the existing tower is structurally
capable of supporting the proposed equipment loads with the proposed structural modifications per the
ETS Modification Drawings Job No. 192640.14 dated May 10, 2019. The existing tower base, inner, and outer
anchor foundations have also been evaluated. The tower base, inner, and outer anchor foundations are
structurally capable of supporting the proposed equipment loads.

Assumptions

The below assumptions are true, complete, and accurate.

1. The existing tower has been maintained to manufacturer’s specifications and is in good condition.

2. Foundations are considered to have been properly designed for the original design loads.

All member connections are considered to have been designed to meet the load carrying capacity of the
connected member.

Antenna mount loads have been estimated based on generally accepted industry standards.

The mounts for the proposed antennas have been analyzed and designed by others.

See additional assumptions contained in the report attached.

Tower is within acceptable engineering tolerance at 105%.

Foundations are within acceptable engineering tolerance at 110%.

W

© N v
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Conclusions

The existing tower described above has sufficient capacity to support the proposed loading after the
proposed modifications are installed based on the governing Building Code. The tower base, inner, and outer
anchor foundations have also been evaluated and are acceptable.

We appreciate the opportunity of providing our continuing professional services to you. If you have any

questions or need further assistance please call us anytime at 561-948-6367. “«*""8""
ot O‘: N
é (',,,
s
Sincerely,
Analysis by: Reviewed by: . et o ,
0»0::.:} #::' N2 \ i,' é‘:ﬂ ;"
Jesse Wagner Michael T. De Boer, PE Mvenuneer s’
Design Engineer Vice President of Structural Engineering 10/07/2019

750 Park of Commerce Drive Suite 200 | Boca Raton, FI. 33487 | 561-948-6367
VerticalBridge.com



VB Site ID: US-CT-5009

Standard Conditions

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

- Information supplied by the client regarding the structure itself, the antenna and transmission line loading
on the structure and it components, or relevant information.

- Information from drawings in possession of Vertical Bridge Engineering, LLC, or generated by field
inspections or measurements of the structure.

It is the responsibility of the client to ensure that the information provided to Vertical Bridge Engineering, LLC
and used in the performance of our engineering services is correct and complete. In the absence of information
contrary, we consider that all structures were constructed in accordance with the drawings and specifications and
are in a un- corroded condition and have not deteriorated; and we, therefore consider that their capacity has not
significantly changed from the original design condition.

All services will be performed to the codes and standards specified by the client, and we do not imply to meet any
other code and standard requirements unless explicitly agreed to in writing. If wind and ice loads or other
relevant parameters are to be different from the minimum values recommended by the codes and standards, the
client shall specify the exact requirements. In the absence of information to the contrary, all work will be
performed in accordance with the revision of ANSI/TIA/EIA-222-G requested.

All services are performed, results obtained and recommendations made in accordance with the generally
accepted engineering principles and practices. Vertical Bridge Engineering LLC, is not responsible for the
conclusions, opinions and recommendations made by others based on the information we supply.

Disclaimer of Warranties

The engineering services by Vertical Bridge Engineering, LLC in connection with this Structural Analysis are
limited to a computer analysis of the tower structure, size and capacity of its members. Vertical Bridge
Engineering, LLC does not analyze the fabrication, including welding, except as may be expressly included in this
report.

The purpose of this report is to assess the feasibility of adding appurtenances usually accompanied by
transmission lines. Any mention of structural modifications are reasonable estimates and should not be used a
precise construction document. Precise modification drawings are obtainable from Vertical Bridge Engineering,
LLC but are beyond the scope of this report.

Vertical Bridge Engineering, LLC makes no warranties, express or implied, in connection with this report and
disclaims any liability arising from material, fabrication and erection of this tower, or installation and compliance
with legal and permitting requirements of the proposed equipment. Vertical Bridge Engineering, LLC will not be
responsible whatsoever for or on account of, consequential or incidental damages sustained by any person, firm,
or organization as a result of any data or conclusions contained in this report. The maximum liability of Vertical
Bridge Engineering, LLC pursuant to this report will be limited to the total fee received for preparation of this
report.

750 Park of Commerce Drive Suite 200 | Boca Raton, FI. 33487 | 561-948-6367
VerticalBridge.com



VB Site ID: US-CT-5009

Attachment 1:
Calculations
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Section

Legs

Leg Grade
Diagonals
Diagonal Grade
Top Girts
Bottom Girts
Horizontals

Top Guy Pull-Offs
Face Width (ft)
# Panels @ (ft)
Weight (K)

492.0 ft R=149.000 ft (2)

477.01 O R=123.000 ft
457.0f
452,01t é—l—!
442,01 <
KN
i\
42201 o \]
42201 é\ %
1 @
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% A
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/| > MARK SIZE MARK SIZE
A = A L2 1/2x2x3/16 F L2x2x3/16
3220 f N B L1 3/4x1 3/4x3/16 G 212 1/2x2 1/2x3/8x1/4
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B 3, [ GRADE | Fy | Fu | GRADE | Fy [ Fu |
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Gt 2
H S
/ O,
woon & TOWER DESIGN NOTES
: HE 1. Tower is located in Fairfield County, Connecticut.
g Skt 2. Tower designed for Exposure C to the TIA-222-G Standard.
5 't & 3. Tower designed for a 89 mph basic wind in accordance with the TIA-222-G Standard.
2208 7‘ Q:,é 4. Tower is also designed for a 50 mph basic wind with 0.75 in ice. Ice is considered to
i oo increase in thickness with height.
§ A ‘?gﬁ 5. Deflections are based upon a 60 mph wind.
22201t 4 5 6. Tower Structure Class II.
% % 7. Topographic Category 1 with Crest Height of 0.000 ft
21001 > 3 8. TOWER RATING: 90.5%
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492,01t R=149.000 ft (2)
477.01 E O R=123.000 ft
457.0 ft |
452,01t
\—|—|
4420 ft <
SIe
’4 \l
£d Lt
422.0 ft % C;L
N @
Fy @
o,
A
402.0 i N
4 W
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04201 S = DESIGNED APPURTENANCE LOADING
. /| S
§ 3 TYPE ELEVATION TYPE ELEVATION
b
K X Beacon (.075k 2.250CAAA) (Tower) | 490 Nokia AAHC MIMO (25.6x19.7x8.64)  [257
0% g 2 Bay FM Antenna 47 (Sprint)
=== i 3' Yagi(.03k,2.08CAAA) 453 z\lsopkrlii{)\AHC MIMO (25.6x19.7x9.64) | 257
% e £ rid Dl Ao Nokia AAHC MIMO (25.6x19.7x9.64) | 257
< \& Obstruction Light(.01k,.8CAAA) 358 (S° r'if“) (26:6x187x0.64)
%2on % (0\\ awe) = ; NNVV-658-R4 257
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N )
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= [ioEh - 5
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A = - .
2zba 4 GI Qi 802 8' Grid Dish (140lbs 20.1CaAa) 239
mﬁg 2 Sidorarm{25ibs 0.5024) 202 Beacon ( 075k 2.250CAAA) (Tower) | 237
'7 KathrelmCAS-FIIEF/RM 900 Beacon (,075k 2.250CAAA) (Tower) | 237
2201 VR KRY 112:89/4 (T:Moblle) 280 Ericsson RRUS-4483 (15x13.2x9) | 165
44‘ KRY 112 89/4 (T-Mobile) 280 (ATD
2l KRY 112 89/4 (T-Mobile) 280 Ericsson RRUS-4483 (15x13.2x9) 165
N Sector Frames (T-Mobile) 280 (ATT)
22201 - KRY 112 144/1 (T-Mobile) 280 Raycap DC6-48-60-0-8C-EV 165
S Il KRY 112 144/1 (T-Mobile) 280 (31.4x18.28x10.24) (ATT)
; ¥ KRY 112 144/1 (T-Mobile) 280 F;yzaﬁiaDz%&foﬁ-;MkBC-EV 165
202.0ft N RFS APX16DWV-16DWV-S-E-A20 | 280 (61.4x16.26x10.24) (A1)
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A (55.9x13.3x3.15) (T-Mobile) zi/{%son RRUS-4483 (15x13.2x9) 165
N _ RFS APXVAARR24_43-U-NA20 280
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ose ?J 2 Ericsson AIRG488 2.5GHz 280 13
N, & (34.8x20.5x7.2) (T-Mobile) E:csson RRUS E2 (20.4x18.5x7.5) 165
N 6‘6;9 Ericsson AIR6488 2.5GHz 280 (ATD
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82.0 f ] o\\’o‘ Ericsson AIR6488 2.5GHz 280 —
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Z In (T-Mobile) Ericsson 4415 B30 (16.5x13.4x5.9) 165
.
62.0 ft N ’0% Ericsson AIR 3246 B66 (58.1x15.7x9.4) | 280 L2
2 (T-Mobile) Ericsson 4449 (18x13.2x9.4) (ATT) 165
% Ericsson AIR 3246 B66 (58.1x15.7x9.4) | 280 Ericsson 4449 (18x13.2x9.4) (ATT) 165
. ; 7/25 (T-Mobile) Ericsson 4449 (18x13.2x9.4) (ATT) 165
= z 4 LCQI Ericsson 4415 B25 (15x13.2x5.4) 280 Sector Frames (ATI) 165
& 25,974 # (T-Mobile) (2) CCI TPAB5R-BUSD (96.0x21.0x7.8) | 165
= Ts10, Ericsson 4415 B25 (15x13.2x6.4) 280 (ATD
2201t N % (T-Mobile) (2) CCI TPAG5R-BUBD (96.0x21.0x7.8) | 165
< Ericsson 4415 B25 (15x13.2x5.4) 280 (ATD)
v (T-Mobile) CCI TPR65R-BUBA (96x11.7x7.6) 165
- N SM 408-3 (Sprint) 257 (ATD)
L K___/ PCS 1900MHz 4x45W-65MHz (Sprint) | 257 CCI TPR65R-BUBA (96x11.7x7.6) 165
17 800 EXTERNAL NOTCH FILTER 257 (ATD
) (Sprint) 3' Side Am 138
437 K (Axial
11 kip-ft g'l‘o:':l)Je) R=117|Alcatel Lucent RRH-4x45-1900 257 10' Dipole 138
(25x12x12) (Sprint) 10' Dipole 125
Alcatel| Lucent RRH-4x45-1900 257 3' Side Arm 125
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Tower Input Data

The main tower is a 3x guyed tower with an overall height of 492.000 ft above the ground line.

The base of the tower is set at an elevation of 0.000 ft above the ground line.
The face width of the tower is 4.000 ft at the top and 4.000 ft at the base.
An index plate is provided at the 3x guyed -tower connection.
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 89 mph.
Structure Class II.
Exposure Category C.
Topographic Category 1.
Crest Height 0.000 ft.
Nominal ice thickness of 0.7500 in.
Ice thickness is considered to increase with height.
Ice density of 56.000 pcf.
A wind speed of 50 mph is used in combination with ice.
Temperature drop of 50.000 °F.
Deflections calculated using a wind speed of 60 mph.
I-Beam base is 2.000 ft above the pivot.
Pressures are calculated at each section.
Stress ratio used in pole design is 1.
Safety factor used in guy design is 1.
Stress ratio used in tower member design is 1.

Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered.

Options

Distribute Leg Loads As Uniform
Assume Legs Pinned

Assume Rigid Index Plate

Use Clear Spans For Wind Area

Use Clear Spans For KL/r

Retension Guys To Initial Tension
Bypass Mast Stability Checks

Use Azimuth Dish Coefficients
Project Wind Area of Appurt.
Autocalc Torque Arm Areas

Add IBC .6D+W Combination

Sort Capacity Reports By Component
Triangulate Diamond Inner Bracing
Treat Feed Line Bundles As Cylinder
Ignore KL/ry For 60 Deg. Angle Legs

Consider Moments - Legs
Consider Moments - Horizontals
Consider Moments - Diagonals
Use Moment Magnification

Y Use Code Stress Ratios

V' Use Code Safety Factors - Guys
Escalate Ice
Always Use Max Kz
Use Special Wind Profile

v Include Bolts In Member Capacity
Leg Bolts Are At Top Of Section
Secondary Horizontal Braces Leg
Use Diamond Inner Bracing (4 Sided)

v SR Members Have Cut Ends

v SR Members Are Concentric

< < 2 <2 L2 2 2

< 2 2 <L <

Use ASCE 10 X-Brace Ly Rules

Calculate Redundant Bracing Forces

Ignore Redundant Members in FEA

SR Leg Bolts Resist Compression

All Leg Panels Have Same Allowable

Offset Girt At Foundation

Consider Feed Line Torque

Include Angle Block Shear Check

Use TIA-222-G Bracing Resist. Exemption

Use TIA-222-G Tension Splice Exemption
Poles

Include Shear-Torsion Interaction

Always Use Sub-Critical Flow

Use Top Mounted Sockets

Pole Without Linear Attachments

Pole With Shroud Or No Appurtenances

Outside and Inside Corner Radii Are

Known
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Wind 180
<«———legA
Wind 90 - K‘;‘o
o ®
Qrb
LegC B Leg B
oM C Face C G‘/y 8
Wind 0

Corner & Starmount Guyed Tower

Pole Section Geometry
Section Elevation Section Pole Pole Socket Length
Length Size Grade ft
[ ik
LI 492.000-477.000 15.000 P8x.406 AS53-B-35
(35 ksi)
L2 477.000-457.000 20.000 P8x.406 A53-B-35
(35 ksi)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ay Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals Horizontals  Redundants
fi )i in in in in
L1 1 1 1
492.000-477.0
00
L2

477.000-457.0
00
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Tower Section Geometry
Tower Tower Assembly Description Section Number Section
Section Elevation Database Width of Length
Sections
[t [ [t
Tl 457.000-452.000 4.000 1 5.000
T2 452.000-442.000 4.000 1 10.000
T3 442.000-422.000 4.000 1 20.000
T4 422.000-402.000 4.000 1 20.000
T5 402.000-382.000 4.000 1 20.000
T6 382.000-362.000 4.000 1 20.000
T7 362.000-342.000 4.000 1 20.000
T8 342.000-322.000 4.000 1 20.000
T9 322.000-302.000 4.000 1 20.000
T10 302.000-282.000 4.000 1 20.000
T11 282.000-262.000 4.000 1 20.000
T12 262.000-242.000 4.000 1 20.000
T13 242.000-222.000 4.000 1 20.000
T14 222.000-202.000 4.000 1 20.000
T15 202.000-182.000 4.000 1 20.000
T16 182.000-162.000 4.000 1 20.000
T17 162.000-142.000 4.000 1 20.000
T18 142.000-122.000 4.000 1 20.000
T19 122.000-112.000 4.000 1 10.000
T20 112.000-102.000 4.000 1 10.000
T21 102.000-82.000 4.000 1 20.000
T22 82.000-62.000 4.000 1 20.000
T23 62.000-42.000 4.000 1 20.000
T24 42.000-22.000 4.000 1 20.000
T25 22.000-2.000 4.000 1 20.000
Tower Section Geometry (cont'd)
Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
i ft Panels in in
Tl 457.000-452.000 5.000 K Brace Down No Yes 0.0000 0.0000
T2 452.000-442.000 3.333 K Brace Right No Yes 0.0000 0.0000
T3 442.000-422.000 4.000 K Brace Left No Yes 0.0000 0.0000
T4 422.000-402.000 4.000 K Brace Right No Yes 0.0000 0.0000
T5 402.000-382.000 4.000 K Brace Left No Yes 0.0000 0.0000
T6 382.000-362.000 4.000 K Brace Right No Yes 0.0000 0.0000
T7 362.000-342.000 4.000 K Brace Left No Yes 0.0000 0.0000
T8 342.000-322.000 4.000 K Brace Right No Yes 0.0000 0.0000
T9 322.000-302.000 4.000 K Brace Left No Yes 0.0000 0.0000
T10 302.000-282.000 4.000 K Brace Right No Yes 0.0000 0.0000
Tl 282.000-262.000 4.000 K Brace Left No Yes 0.0000 0.0000
T12 262.000-242.000 4.000 K Brace Right No Yes 0.0000 0.0000
T13 242.000-222.000 4.000 K Brace Left No Yes 0.0000 0.0000
T14 222.000-202.000 4.000 K Brace Right No Yes 0.0000 0.0000
T15 202.000-182.000 4.000 K Brace Left No Yes 0.0000 0.0000
T16 182.000-162.000 4.000 K Brace Right No Yes 0.0000 0.0000
T17 162.000-142.000 4.000 K Brace Left No Yes 0.0000 0.0000
T18 142.000-122.000 4.000 K Brace Right No Yes 0.0000 0.0000
T19 122.000-112.000 3.333 K Brace Left No Yes 0.0000 0.0000
T20 112.000-102.000 3.333 K Brace Right No Yes 0.0000 0.0000
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Tower Tower Diagonal Bracing Has Has Top Girt Bottom Girt
Section Elevation Spacing Type K Brace Horizontals Offset Offset
End
Vi 1t Panels in in
T21 102.000-82.000 4.000 K Brace Left No Yes 0.0000 0.0000
T22 82.000-62.000 4.000 K Brace Right No Yes 0.0000 0.0000
T23 62.000-42.000 4.000 K Brace Left No Yes 0.0000 0.0000
T24 42.000-22.000 4.000 K Brace Right No Yes 0.0000 0.0000
T25 22.000-2.000 4.000 K Brace Left No Yes 0.0000 0.0000
Tower Section Geometry (cont’d)
Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
[
Tl Solid Round 21/4 A572-50  Single Angle L2 1/2x2x3/16 A36
457.000-452.000 (50 ksi) (36 ksi)
T2 Solid Round 21/4 A572-50  Single Angle L2x2x1/4 A36
452.000-442.000 (50 ksi) (36 ksi)
T3 Solid Round 21/4 A572-50 Single Angle L2x2x1/4 A36
442.000-422.000 (50 ksi) (36 ksi)
T4 Solid Round 21/4 A572-50 Single Angle L2x2x1/4 A36
422.000-402.000 (50 ksi) (36 ksi)
TS5 Solid Round 2 1/4 A572-50  Single Angle L2x2x1/4 A36
402.000-382.000 (50 ksi) (36 ksi)
T6 Solid Round 21/4 A572-50 Single Angle L2x2x1/4 A36
382.000-362.000 (50 ksi) (36 ksi)
T7 Solid Round 21/4 A572-50 Single Angle L2x2x1/4 A36
362.000-342.000 (50 ksi) (36 ksi)
T8 Solid Round 21/4 A572-50 Single Angle L2x2x1/4 A36
342.000-322.000 (50 ksi) (36 ksi)
T9 Solid Round 21/2 A572-50  Single Angle L1 3/4x1 3/4x3/16 A36
322.000-302.000 (50 ksi) (36 ksi)
T10 Solid Round 212 A572-50  Single Angle L2x2x1/4 A36
302.000-282.000 (50 ksi) (36 ksi)
TI1 Solid Round 23/4 A572-50 Single Angle L2 1/2x2 1/2x3/8 A36
282.000-262.000 (50 ksi) (36 ksi)
T12 Solid Round 23/4 A572-50 Single Angle L2x2x1/4 A36
262.000-242.000 (50 ksi) (36 ksi)
T13 Solid Round 23/4 A572-50 Single Angle L2x2x1/4 A36
242.000-222.000 (50 ksi) (36 ksi)
T4 Solid Round 3 A572-50 Single Angle L2 1/2x2 1/2x3/8 A36
222.000-202.000 (50 ksi) (36 ksi)
T15 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
202.000-182.000 (50 ksi) (36 ksi)
T16 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
182.000-162.000 (50 ksi) (36 ksi)
T17 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
162.000-142.000 (50 ksi) (36 ksi)
T18 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
142.000-122.000 (50 ksi) (36 ksi)
T19 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
122.000-112.000 (50 ksi) (36 ksi)
T20 Solid Round 3 A572-50 Arbitrary L1 3/4x1 3/4x3/16 w/ A36
112.000-102.000 (50 ksi) Shape L2x2x1/4 (36 ksi)
T21 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
102.000-82.000 (50 ksi) (36 ksi)
T22 Solid Round 3 AS572-50 Equal Angle L2x2x1/4 A36
82.000-62.000 (50 ksi) (36 ksi)
T23 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
62.000-42.000 (50 ksi) (36 ksi)
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Tower Leg Leg Leg Diagonal Diagonal Diagonal
Elevation Type Size Grade Type Size Grade
fi
T24 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
42.000-22.000 (50 ksi) (36 ksi)
T25 22.000-2.000 Solid Round 3 A572-50 Equal Angle L2x2x1/4 A36
(50 ksi) (36 ksi)

Tower Section Geometry (cont’d)

Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
N
T1 Channel C6x10.5 A36 Single Angle L2x2x3/16 A36
457.000-452.000 (36 ksi) (36 ksi)
T2 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
452.000-442.000 (36 ksi) (36 ksi)
T3 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
442.000-422.000 (36 ksi) (36 ksi)
T4 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
422.000-402.000 (36 ksi) (36 ksi)
T5 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
402.000-382.000 (36 ksi) (36 ksi)
T6 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
382.000-362.000 (36 ksi) (36 ksi)
T7 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
362.000-342.000 (36 ksi) (36 ksi)
T8 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
342.000-322.000 (36 ksi) (36 ksi)
T9 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
322.000-302.000 (36 ksi) (36 ksi)
T10 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
302.000-282.000 (36 ksi) (36 ksi)
TI11 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
282.000-262.000 (36 ksi) (36 ksi)
T12 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
262.000-242.000 (36 ksi) (36 ksi)
T13 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
242.000-222.000 (36 ksi) (36 ksi)
Tl4 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
222.000-202.000 (36 ksi) (36 ksi)
T15 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
202.000-182.000 (36 ksi) (36 ksi)
Tl6 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
182.000-162.000 (36 ksi) (36 ksi)
T17 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
162.000-142.000 (36 ksi) (36 ksi)
T18 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
142.000-122.000 (36 ksi) (36 ksi)
T19 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
122.000-112.000 (36 ksi) (36 ksi)
T20 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
112.000-102.000 (36 ksi) (36 ksi)
T21 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
102.000-82.000 (36 ksi) (36 ksi)
T22 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
82.000-62.000 (36 ksi) (36 ksi)
T23 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
62.000-42.000 (36 ksi) (36 ksi)
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Tower Top Girt Top Girt Top Girt Bottom Girt Bottom Girt Bottom Girt
Elevation Type Size Grade Type Size Grade
il
T24 Single Angle L2x2x3/16 A36 Single Angle L2x2x3/16 A36
42.000-22.000 (36 ksi) (36 ksi)
T2522.000-2.000 Single Angle L2x2x3/16 A36 Single Angle 1L2x2x3/16 A36
(36 ksi) (36 ksi)
Tower Section Geometry (cont’d)
Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
St Girts
Tl None  Solid Round A572-50 Single Angle L2x2x3/16 A36
457.000-452.000 (50 ksi) (36 ksi)
T2 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
452.000-442.000 (50 ksi) (36 ksi)
T3 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
442.000-422.000 (50 ksi) (36 ksi)
T4 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
422.000-402.000 (50 ksi) (36 ksi)
T5 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
402.000-382.000 (50 ksi) (36 ksi)
T6 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
382.000-362.000 (50 ksi) (36 ksi)
T7 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
362.000-342.000 (50 ksi) (36 ksi)
T8 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
342.000-322.000 (50 ksi) (36 ksi)
T9 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
322.000-302.000 (50 ksi) (36 ksi)
T10 None  Solid Round A572-50 Single Angle 1.2x2x3/16 A36
302.000-282.000 (50 ksi) (36 ksi)
T11 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
282.000-262.000 (50 ksi) (36 ksi)
T12 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
262.000-242.000 (50 ksi) (36 ksi)
T13 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
242.000-222.000 (50 ksi) (36 ksi)
T14 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
222.000-202.000 (50 ksi) (36 ksi)
T15 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
202.000-182.000 (50 ksi) (36 ksi)
T16 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
182.000-162.000 (50 ksi) (36 ksi)
T17 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
162.000-142.000 (50 ksi) (36 ksi)
T18 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
142.000-122.000 (50 ksi) (36 ksi)
T19 None  Solid Round AS572-50 Single Angle L2x2x3/16 A36
122.000-112.000 (50 ksi) (36 ksi)
T20 None  Solid Round AS572-50 Single Angle L2x2x3/16 A36
112.000-102.000 (50 ksi) (36 ksi)
T21 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
102.000-82.000 (50 ksi) (36 ksi)
T22 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
82.000-62.000 (50 ksi) (36 ksi)
T23 None  Solid Round AS572-50 Single Angle L2x2x3/16 A36
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Tower No. Mid Girt Mid Girt Mid Girt Horizontal Horizontal Horizontal
Elevation of Type Size Grade Type Size Grade
Mid
ft Girts
62.000-42.000 (50 ksi) (36 ksi)
T24 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
42.000-22.000 (50 ksi) (36 ksi)
T2522.000-2.000 None  Solid Round A572-50 Single Angle L2x2x3/16 A36
(50 ksi) (36 ksi)
B Tower Section Geometry (cont'd)
Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals Horizontals  Redundants
ft )ia in in in in
Tl 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
457.000-452.0 (36 ksi) :
00
T2 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
452.000-442.0 (36 ksi)
00
T3 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
442.000-422.0 (36 ksi)
00
T4 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
422.000-402.0 (36 ksi)
00
T5 0.000 0.0000 A36 1 | 1 36.0000 36.0000 36.0000
402.000-382.0 (36 ksi)
00
T6 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
382.000-362.0 (36 ksi)
00
T7 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
362.000-342.0 (36 ksi)
00
T8 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
342.000-322.0 (36 ksi)
00
T9 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
322.000-302.0 (36 ksi)
00
T10 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
302.000-282.0 (36 ksi)
00
T11 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
282.000-262.0 (36 ksi)
00
T12 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
262.000-242.0 (36 ksi)
00
T13 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
242.000-222.0 (36 ksi)
00
T14 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
222.000-202.0 (36 ksi)

00
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Tower Gusset Gusset Gusset Grade Adjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle
Elevation Area Thickness Ar Factor Stitch Bolt Stitch Bolt  Stitch Bolt
(per face) A, Spacing Spacing Spacing
Diagonals ~ Horizontals ~ Redundants
ft )is in in in in
T15 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
202.000-182.0 (36 ksi)
00
T16 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
182.000-162.0 (36 ksi)
00
T17 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
162.000-142.0 (36 ksi)
00
T18 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
142.000-122.0 (36 ksi)
00
T19 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
122.000-112.0 (36 ksi)
00
T20 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
112.000-102.0 (36 ksi)
00
T21 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
102.000-82.00 (36 ksi)
0
T22 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
82.000-62.000 (36 ksi)
T23 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
62.000-42.000 (36 ksi)
T24 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
42.000-22.000 (36 ksi)
T25 0.000 0.0000 A36 1 1 1 36.0000 36.0000 36.0000
22.000-2.000 (36 ksi)

Tower Section Geometry (cont’d)

K Factors'
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X

ft Y ¥ Y Y Y Y Y

Tl Yes Yes 1 1 1 1 1 1 1 1
457.000-452.0 1 1 1 1 1 1 1

00

T2 Yes Yes 1 1 1 1 1 1 1 1
452.000-442.0 1 1 1 1 1 1 1

00

T3 Yes Yes 1 1 | 1 1 1 1 1
442.000-422.0 1 | 1 1 1 1 1

00

T4 Yes Yes 1 1 1 1 1 1 1 1
422.000-402.0 1 1 1 1 1 1 1

00

TS Yes Yes 1 1 1 1 1 1 1 1
402.000-382.0 1 1 1 1 1 1 1

00

T6 Yes Yes 1 1 1 1 1 1 1 1

382.000-362.0 1 1 1 1 1 1 1
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K Factors'
Tower Calc Calc Legs X K Single Girts Horiz. Sec. Inner
Elevation K K Brace Brace Diags Horiz. Brace
Single Solid Diags Diags
Angles Rounds X X X X X X X
fi Y Y Y Y Y Y Y
00
T7 Yes Yes 1 1 1 1 1 1 1 1
362.000-342.0 1 1 1 1 1 1 1
00
T8 Yes Yes 1 1 1 1 1 1 1 1
342.000-322.0 1 1 l 1 1 1 1
00 /
T9 Yes Yes 1 1 1 1 1 1 1 1
322.000-302.0 ' 1 1 1 1 1 1 1
00
T10 Yes Yes 1 1 1 1 1 1 1 1
302.000-282.0 1 1 1 1 1 1 1
00
TI1 Yes Yes 1 1 1 1 1 1 1 1
282.000-262.0 1 1 1 1 1 1 1
00
T12 Yes Yes 1 1 1 1 1 1 1 1
262.000-242.0 1 1 1 1 1 1 1
00
T13 Yes Yes 1 1 1 1 1 1 1 1
242.000-222.0 1 1 1 1 1 1 1
00
T14 Yes Yes 1 1 1 1 1 1 1 1
222.000-202.0 1 1 1 1 1 1 1
00
T15 Yes Yes 1 1 1 1 1 1 1 1
202.000-182.0 1 1 1 1 1 1 1
00
T16 Yes Yes 1 1 1 1 1 1 1 1
182.000-162.0 1 1 1 1 1 1 1
00
T17 Yes Yes 1 1 1 1 1 1 1 1
162.000-142.0 1 1 1 1 1 1 1
00
T18 Yes Yes 1 1 1 1 1 1 1 1
142.000-122.0 1 1 1 1 1 1 1
00
T19 Yes Yes 1 1 | 1 1 1 1 1
122.000-112.0 1 1 1 1 1 1 1
00
T20 Yes Yes 1 1 1 1 1 1 1 1
112.000-102.0 1 1 1 1 1 1 1
00
T21 Yes Yes 1 1 1 1 1 1 1 1
102.000-82.00 1 1 1 1 1 1
0
T22 Yes Yes 1 1 1 1 1 1 1 1
82.000-62.000 1 1 1 1 1 1 1
T23 Yes Yes 1 1 1 1 1 1 1 1
62.000-42.000 1 1 1 1 1 1 1
T24 Yes Yes 1 1 1 1 1 1 1 1
42.000-22.000 1 1 1 1 1 1 1
T25 Yes Yes 1 1 1 1 1 1 1 1
22.000-2.000 1 1 1 1 1 1 1

!Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to
the overall length.
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Tower Section Geometry (cont’d)

Tower Leg
Elevation

fi

Diagonal

Top Girt

Bottom Girt

Mid Girt

Long Horizontal

Short Horizontal

Net Width U
Deduct
in

(Net Width
Deduct
in

U |Net Width

Deduct
in

U

Net U
Width
Deduct
in

Net U
Width
Deduct
in

Net U
Width
Deduct
in

Net U
Width
Deduct
in

Tl 0.0000 1
457.000-452.0
00
T2
452.000-442.0
00
T3
442.000-422.0
00
T4
422.000-402.0
00
TS5
402.000-382.0
00
T6
382.000-362.0
00
T7
362.000-342.0
00
T8
342.000-322.0
00
T9
322.000-302.0
00
T10
302.000-282.0
00
T11
282.000-262.0
00
T12
262.000-242.0
00
T13
242.000-222.0
00
T14
222.000-202.0
00
T1S
202.000-182.0
00
T16
182.000-162.0
00
T17
162.000-142.0
00

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000 1

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.75

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.0000

0.75

0.0000

0.75

0.0000

0.75

0.0000

0.75

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.0000  0.75

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.0000

0.75

0.0000

0.75

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.75

0.0000

0.75

0.0000

0.0000  0.75

0.0000  0.75
0.0000 0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000
0.0000
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75
0.0000  0.75

0.0000  0.75
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Tower Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal | Short Horizontal
Elevation
ft
Net Width U |Net Width U |Net Width U Net U Net U Net U Net U
Deduct Deduct Deduct Width Width Width Width
in in in Deduct Deduct Deduct Deduct
in in in in
T18 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
142.000-122.0
00
T19 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
122.000-112.0
00
T20 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
112.000-102.0
00
T21 0.0000 1 0.0000 0.75 | 0.0000 0.75 [ 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 0.0000 0.75
102.000-82.00
0
T22 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
82.000-62.000
T23 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
62.000-42.000
T24 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 0.0000 0.75 | 0.0000 0.75 0.0000 0.75
42.000-22.000 : )
T25 0.0000 1 0.0000 0.75 | 0.0000 0.75 | 0.0000 0.75 | 0.0000 075 | 0.0000 0.75 0.0000 0.75
22.000-2.000
] J
Tower Section Geometry (cont’d)
Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal |Short Horizontal
Elevation  Connection
Ji Type
Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | BoltSize No. | Bolt Size No.
in in in in in in in
Tl Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
457.000-452.0 A325N A325N A325N A325N A325N A325N A325N
00
T2 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
452.000-442.0 A325N A325N A325N A325N A325N A325N A325N
00
T3 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
442.000-422.0 A325N A325N A325N A325N A325N A325N A325N
00
T4 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
422.000-402.0 A325N A325N A325N A325N A325N A325N A325N
00
T5 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
402.000-382.0 A325N A325N A325N A325N A325N A325N A325N
00
T6 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
382.000-362.0 A325N A325N A325N A325N A325N A325N A325N
00
T7 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
362.000-342.0 A325N A325N A325N A325N A325N A325N A325N
00
T8 Sleeve DS 0.7500 0 0.6250 | 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
342.000-322.0 A325N A325N A325N A325N A325N A325N A325N
00
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Vertical Bridge Engineerin ;
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550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 Luke Mvrick
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Tower Leg Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal |Short Horizontal
Elevation  Connection
S Type
Bolt Size  No. | Bolt Size No. | Bolt Size No. | Bolt Size No. | BoltSize No. | BoltSize No. | Bolt Size No.
in in in in in in in
T9 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
322.000-302.0 A325N A325N A325N A325N A325N A325N A325N
00
T10 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
302.000-282.0 A325N A325N A325N A325N A325N A325N A325N
00
T11 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
282.000-262.0 A325N A325N A325N A325N A325N A325N A325N
00
T12 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
262.000-242.0 A325N A325N A325N A325N A325N A325N A325N
00
T13 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
242.000-222.0 A325N A325N A325N A325N A325N A325N A325N
00
T14 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
222.000-202.0 A325N A325N A325N A325N A325N A325N A325N
00
T15 Sleeve DS 0.7500 0 0.6250 1 0.6250 l 0.6250 0 0.6250 0 0.6250 1 0.6250 0
202.000-182.0 A325N A325N A325N A325N A325N A325N A325N
00
T16 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
182.000-162.0 A325N A325N A325N A325N A325N A325N A325N
00
T17 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
162.000-142.0 A325N A325N A325N A325N A325N A325N A325N
00
T18 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
142.000-122.0 A325N A325N A325N A325N A325N A325N A325N
00
T19 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
122.000-112.0 A325N A325N A325N A325N A325N A325N A325N
00
T20 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
112.000-102.0 A325N A325N A325N A325N A325N A325N A325N
00
T21 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
102.000-82.00 A325N A325N A325N A325N A325N A325N A325N
0
T22 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
82.000-62.000 A325N A325N A325N A325N A325N A325N A325N
T23 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
62.000-42.000 A325N A325N A325N A325N A325N A325N A325N
T24 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
42.000-22.000 A325N A325N A325N A325N A325N A325N A325N
T25 Sleeve DS 0.7500 0 0.6250 1 0.6250 1 0.6250 0 0.6250 0 0.6250 1 0.6250 0
22.000-2.000 A325N A325N A325N A325N A325N A325N A325N
Guy Data
Guy Guy Guy Initial % Guy Guy L, Anchor Anchor Anchor End
Elevation Grade Size Tension Modulus ~ Weight Radius ~ Azimuth  Elevation Fitting
Adj. Efficiency
f K ksi pif [ f ° [ %
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442 BS A 1 12200  10% 24000.000 2.100 463.412 149.000 0.0000 2.000 100%
B 1 12200  10% 24000.000 2.100 468.175 146.000 0.0000 -4.000 100%
& 1 12200  10% 24000.000 2.100 471.642 148.000 0.0000 -7.000 100%
382 BS A 1 12200  10% 24000.000 2.100 406.985 149.000 0.0000 2.000 100%
B 1 12200  10% 24000.000 2.100 411.527 146.000 0.0000 -4.000 100%
C 1 12200  10% 24000.000 2.100 415.034 148.000 0.0000 -7.000 100%
322 BS A 718 9.200 10% 24000.000 1.610 351.727 149.000 0.0000 2.000 100%
B 7/8 9.200 10% 24000.000 1.610 355.966 146.000 0.0000 -4.000 100%
c 7/8 9.200 10% 24000.000 1.610 359.515 148.000 0.0000 -7.000 100%
262 BS A 718 9.200 10% 24000.000 1.610 298.280 149.000 0.0000 2.000 100%
B 7/8 9.200 10% 24000.000 1.610 302.079 146.000 0.0000 -4.000 100%
C 718 9.200 10% 24000.000 1.610 305.666 148.000 0.0000 -7.000 100%
210 BS A 718 9.200 10% 24000.000 1.610 242.010 123.000 0.0000 0.000 100%
B 718 9.200 10% 24000.000 1.610 239.318 117.500 0.0000 0.000 100%
C 7/8 9.200 10% 24000.000 1.610 243.710 117.500 0.0000 -5.000 100%
154 EHS A 9/l6 3.500 10% 21000.000 0.671 195.493 123.000 0.0000 0.000 100%
B 9/16 3.500 10% 21000.000 0.671 192.151 117.500 0.0000 0.000 100%
C 9/16 3.500 10% 21000.000 0.671 196.174 117.500 0.0000 -5.000 100%
102 EHS A  9/16 3.500 10% 21000.000 0.671 157.886 123.000 0.0000 0.000 100%
B 9/16 3.500 10% 21000.000 0.671 153.730 117.500 0.0000 0.000 100%
C 9/16 3.500 10% 21000.000 0.671 157.086 117.500 0.0000 -5.000 100%
46 EHS A 12 2.690 10% 21000.000 0.517 129.052 123.000 0.0000 0.000 100%
B 12 2.690 10% 21000.000 0.517 123.932 117.500 0.0000 0.000 100%
C 1/2 2.690 10% 21000.000 0.517 125.870 117.500 0.0000 -5.000 100%
Guy Data(cont'd)
Guy Mount Torque-Arm Torque-Arm  Torque-drm  Torque-Arm Torque-Arm Torque-Arm Size
Elevation Type Spread Leg Angle Style Grade Type
St
ﬁ o
442 Corner
382 Corner
322 Corner
262 Corner
210 Corner
154 Corner
102 Corner
46 Corner
Guy Data (cont’d)
Guy Diagonal Diagonal Upper Diagonal Lower Diagonal Is Pull-Off  Pull-Off Type Pull-Off Size
Elevation Grade Type Size Size Strap. Grade
bi
442.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
382.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
322.000 A572-50 Solid Round No A36 Double Equal 212 12x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
262.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
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Guy Diagonal Diagonal Upper Diagonal Lower Diagonal Is Pull-Off  Pull-Off Type Pull-Off Size
Elevation Grade Type Size Size Strap. Grade
[
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
210.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
154.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
102.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
46.000 A572-50 Solid Round No A36 Double Equal 212 1/2x2
(50 ksi) (36 ksi) Angle 1/2x3/8x1/4
Guy Data (contd)
Guy Cable Cable Cable Cable Tower Tower Tower Tower
Elevation Weight Weight Weight Weight Intercept Intercept Intercept Intercept
A B C D A B Cc D
[ K K K K ik f Nk Nl
442 0.973 0.983 0.990 17.825 18.185 18.450
7.3 sec/pulse 7.4 sec/pulse 7.4 sec/pulse
382 0.855 0.864 0.872 13.817 14.120 14.359
6.4 sec/pulse 6.5 sec/pulse 6.5 sec/pulse
322 0.566 0.573 0.579 10.540 10.790 11.003
5.6 sec/pulse 5.7 sec/pulse 5.7 sec/pulse
262 0.480 0.486 0.492 7.619 7.810 7.995
4.8 sec/pulse 4.8 sec/pulse 4.9 sec/pulse
210 0.390 0.385 0.392 5.037 4.925 5.106
3.9 sec/pulse 3.8 sec/pulse 3.9 sec/pulse
154 0.131 0.129 0.132 3.613 3.491 3.637
3.3 sec/pulse 3.2 sec/pulse 3.3 sec/pulse
102 0.106 0.103 0.105 2.369 2.245 2.344
2.7 sec/pulse 2.6 sec/pulse 2.6 sec/pulse
46 0.067 0.064 0.065 1.595 1.471 1.516
2.2 sec/pulse 2.1 sec/pulse 2.1 sec/pulse
Guy Data (cont'd)
Torque Arm Pull Off Diagonal
Guy Calc Cale K, K, K, K, K. K,
Elevation K K
St Single Solid
Angles Rounds
442 No No 1 1 1 1
382 No No 1 1 1 1
322 No No 1 1 1 1
262 No No 1 1 1 1
210 No No 1 1 1 1
154 No No 1 1 1 1
102 No No 1 1 1 1
46 No No 1 1 1 1
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Guy Data (cont'd)

Torque-Arm Pull Off Diagonal
Guy Bolt Size  Number Net Width U Bolt Size  Number Net Width U Bolt Size  Number Net Width U
Elevation in Deduct in Deduct in Deduct

i in in in

442 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

382 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

322 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

262 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

210 0.0000 0 0.0000 | 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

154 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

102 0.0000 0 0.0000 1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

46 0.0000 0 0.0000 -1 0.7500 2 0.0000 0.75 0.6250 0 0.0000 0.75
A325N A325N A325N

Guy Pressures

Guy Guy z q: q- Ice
Elevation Location Ice Thickness
fi It ksf ksf in
442 A 222.000 0.026 0.008 1.8150
B 219.000 0.026 0.008 1.8125
C 217.500 0.026 0.008 1.8113
382 A 192.000 0.025 0.008 1.7888
B 189.000 0.025 0.008 1.7860
C 187.500 0.025 0.008 1.7846
322 A 162.000 0.024 0.008 1.7587
B 159.000 0.024 0.008 1.7554
C 157.500 0.024 0.008 1.7538
262 A 132.000 0.023 0.007 1.7230
B 129.000 0.023 0.007 1.7191
C 127.500 0.023 0.007 1.7171
210 A 105.000 0.022 0.007 1.6841
B 105.000 0.022 0.007 1.6841
C 102.500 0.022 0.007 1.6800
154 A 77.000 0.021 0.007 1.6326
B 77.000 0.021 0.007 1.6326
C 74.500 0.021 0.006 1.6273
102 A 51.000 0.019 0.006 1.5667
B 51.000 0.019 0.006 1.5667
c 48.500 0.019 0.006 1.5589
46 A 23.000 0.016 0.005 1.4468
B 23.000 0.016 0.005 1.4468
C 20.500 0.016 0.005 1.4303
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Guy-Tensioning Information
Temperature At Time Of Tensioning
0F 20F HF 6O F S0F 100 F 120 F
Guy H v Initial ~ Intercept  Initial ~ Intercept  Initial  Intercept  Initial  Intercept  Initial  Intercept  Initial  Intercept  Initial  Intercept
Elevation Tension Tension Tension Tension Tension Tension Tension
S fi fr K S K ft K t K N K ft K St K ¥
442 A 14669 44000 12735 17.10 1255  17.33 12378 17.58 12200  17.83 12023 1808  11.846 1834 11670 18.61
B 143.69 44600 12704 1748 12.535 17.71 12367 1795 12200 1818 12,033 18.43 11.866  18.68 11700 18.94
C 14569 44900 12709  17.73 12539 17.96 12369 1820 12200  18.45 12.031 1870  11.862  18.96 11.694  19.22
382 A 14669  380.00  12.893 13.09 12662 1333 12430 1357 12200 1382 11970  14.08 11.741 14.34 11513 14.62
B 143.69 38600 12852 1342 12634 13.65 12417 13.88 12200 1412 11984 1437 11769 1462  11.554  14.89
C 14569 38900  12.858 13.64 12638 1387 12419 1411 12.200 1436 11982 1461 11.765  14.88 11.548 15.15
322 A 14669 32000  9.909 9.80 9.672 10.04 9.435 10.28 9,200 10.54 8.966 10.81 8.733 11.09 8.501 1139
B 14369 32600  9.865 10.08 9.643 10.30 9.421 10.54 9.200 10.79 8.980 11.05 8.761 11.32 8.543 11.60
C 14569 32900  9.869 10.27 9.645 10.51 9.422 10.75 9.200 11.00 8.979 11.27 8.758 11.54 8.539 11.83
262 A 14669 26000  10.187 6.89 9.856 7.12 9.527 736 9.200 7.62 8875 7.89 8.552 8.18 8.232 8.50
B 14369 26600  10.125 7.11 9.815 7.33 9.507 7.56 9.200 7.81 8.895 8.07 8.592 8.35 8.291 8.65
C 14569  269.00  10.127 7.28 9.817 7.50 9.507 7.74 9.200 7.99 8.894 8.26 8.591 8.55 8.289 8.85
210 A 12069 21000 10231 4.54 9.886 4,69 9.542 4.86 9.200 5.04 8.859 5.23 8.520 5.43 8.184 5.65
B 11519 21000  10.163 4.46 9.841 4.61 9.520 476 9,200 4.93 8.881 5.10 8.564 5.29 8.249 5.48
C 11519 21500  10.129 4.64 9.818 479 9.508 4.94 9.200 5.11 8.893 5.28 8.587 5.46 8.282 5.66
154 A 12069 15400  4.083 3.10 3.887 3.26 3.693 3.43 3.500 3.61 3.308 3.82 3.119 4.05 2,931 430
B 11519 15400  4.052 3.02 3.867 3.16 3.683 332 3.500 3.49 3318 3.68 3.138 3.89 2,961 4.12
C 11519 15900  4.029 3.16 3.852 331 3.675 3.47 3.500 3.64 3.326 3.83 3.153 4.03 2,981 426
102 A 12069 10200 4397 1.89 4.096 2.03 3.796 218 3.500 237 3.207 2.58 2.919 2.84 2.638 3.13
B 11519 10200  4.364 1.80 4.074 1.93 3.786 2.08 3.500 2.25 3217 2.44 2,939 2,67 2,666 2.94
C 11519 10700 4328 1.90 4,050 2,03 3.774 217 3.500 234 3.229 2.54 2.962 276 2.700 3.03
46 A 12069  46.00 3729 115 3.379 127 3033 - 142 2.690 1.59 2354 1.82 2.027 211 1.717 2.49
B 11519  46.00 3719 1.06 3373 1.17 3.030 131 2.690 1.47 2356 1.68 2,031 1.95 1.721 2.29
C 11519  51.00 3.687 111 3352 1.22 3.019 1.35 2.690 1.52 2.366 1.72 2.051 1.99 1.749 2.33
Feed Line/Linear Appurtenances - Entered As Round Or Flat
Description Face Allow  Exclude  Component Placement Face Lateral # #  Clear Widthor Perimeter Weight
or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque Vid in (Erac FW) Row in in in klf
Calculation
3" Coax B No No Ar (CaAa) 435.000- -1.0000 -0.3 1 1 0.0000 3.0100 0.002
8.000
AVAS5-50( B No No Ar (CaAa) 435.000- -1.0000 -0.2 1 1 0.0000 1.1020 0.000
7/8") 8.000
1" Conduit C No No Ar (CaAa) 435.000- -1.0000 -0.25 1 I 0.0000 1.1630 0.001
(Tower) 8.000
LDF4.5-50(5/ C No No Ar (CaAa) 351.000- -1.0000 0 1 1 0.0000 0.8650 0.000
8") 8.000
15/8" OD C No No Ar (CaAa) 430.000- -1.0000 04 1 1 0.0000 1.6250 0.001
Conduit 8.000
LDF5-50A(7/ A No No Ar (CaAa) 108.000- -1.0000 0.31 1 1 0.0000 1.0900 0.000
8") ) 8.000
LDF5-50A(7/ A No No Ar (CaAa) 124.000- -1.0000 0.38 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 138.000- -1.0000 0.32 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 239.000- -1.0000 0.33 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 247.000- -1.0000 0.34 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 339.000- -1.0000 0.37 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 435.000- -1.0000 0.36 1 1 0.0000 1.0900 0.000
8") 8.000
LDF5-50A(7/ A No No Ar (CaAa) 435.000- -1.0000 0.35 1 1 0.0000 1.0900 0.000
8") 8.000
LDF6-50A(1- A No No Ar (CaAa) 302.000- 0.0000 0.35 1 1 0.0000 1.5500 0.001
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FAX: 605-540-4622

Description  Face Allow  Exclude  Component Placement Face Lateral # #  Clear Widthor Perimeter Weight

or Shield  From Type Offset Offset Per Spacing Diameter
Leg Torque St in (Frac FW) Row in in in kif
Calculation
1/4") 8.000
(Berkshire)
LDF2-50A(3/ C No No Ar (CaAa) 445.000- -5.0000 0.35 1 1 0.0000 0.4400 0.000
8") SC 8.000
(Tower)
LDF4.5-50(5/ A  No No Ar (CaAa) 455.000- 0.0000 0 1 1 0.0000 0.8650 0.000
8") 8.000
LDF4-50A(1/ C No No Ar (CaAa) 289.000- -1.0000  -0.35 1 1 0.0000 0.6300 0.000
2") 8.000
LDF6-50A(1- A No No Ar (CaAa) 280.000- 0.0000 0.25 5 5 0.0000 1.5500 0.001
1/4") 8.000
(T-Mobile)
LDF7-50A(1- B No No Ar (CaAa) 280.000- -1.0000 0 6 3 0.0000 1.9800 0.001
5/8") ‘ 8.000
(T-Mobile)
LDF7-50A(1- A No No Ar (CaAa) 280.000- 0.0000 0.25 6 3 0.0000 1.9800 0.001
5/8") 8.000
(T-Mobile)
LDF7-50A(1- C No No Ar (CaAa) 280.000- 0.0000 0 1 1 0.0000 1.9800 0.001
5/8") 8.000
(T-Mobile)
LDF6-50A(1- C No No Ar (CaAa) 257.000- -1.0000  -0.35 1 1 0.0000 1.5500 0.001
1/4") 8.000
(Sprint)
LDF6-50A(1- C No No Ar (CaAa) 257.000- -1.0000 0.35 3 3 0.0000 1.5500 0.001
1/4") 8.000
(Sprint)
LDF2-50(3/8") C  No No Ar (CaAa) 165.000- 0.0000 04 2 2 0.0000 0.4400 0.000
(AT&T) 8.000
LDF4.5-50(5/ C No No Ar (CaAa) 165.000- 0.0000 0.1 6 3 0.0000 0.8650 0.000
8") 8.000
(AT&T)
Feed Line/Linear Appurtenances Section Areas
Tower Tower Face Ar Ar CuAy CiA,4 Weight
Section Elevation In Face Out Face
i i bis i i K
L1 492.000-477.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
L2 477.000-457.000 A 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
Tl 457.000-452.000 A 0.000 0.000 0.260 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
T2 452.000-442.000 A 0.000 0.000 0.865 0.000 0.002
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.132 0.000 0.000
T3 442 .000-422.000 A 0.000 0.000 4.564 0.000 0.012
B 0.000 0.000 5.346 0.000 0.027
C 0.000 0.000 3.692 0.000 0.017
T4 422.000-402.000 A 0.000 0.000 6.090 0.000 0.016
B 0.000 0.000 8.224 0.000 0.042
C 0.000 0.000 6.456 0.000 0.031
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550 River Dr.
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Phone: 605-540-4622 -
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Tower Tower Face Ag Ap CuAd, Cud,y Weight
Section Elevation In Face Out Face
Jt Vi N Nin i K

T5 402.000-382.000 A 0.000 0.000 6.090 0.000 0.016
B 0.000 0.000 8224 0.000 0.042

C 0.000 0.000 6.456 0.000 0.031

T6 382.000-362.000 A 0.000 0.000 6.090 0.000 0.016
B 0.000 0.000 8224 0.000 0.042

C 0.000 0.000 6.456 0.000 0.031

T7 362.000-342.000 A 0.000 0.000 6.090 0.000 0.016
B 0.000 0.000 8224 0.000 0.042

C 0.000 0.000 7.235 0.000 0.033

T8 342.000-322.000 A 0.000 0.000 7.943 0.000 0.022
B 0.000 0.000 8.224 0.000 0.042

C 0.000 0.000 8.186 0.000 0.034

T9 322.000-302.000 A 0.000 0.000 8.270 0.000 0.023
B 0.000 0.000 8.224 0.000 0.042

C 0.000 0.000 8.186 0.000 0.034

T10 302.000-282.000 A 0.000 0.000 11.370 0.000 0.036
B 0.000 0.000 8.224 0.000 0.042

C 0.000 0.000 8.627 0.000 0.035

T11 282.000-262.000 A 0.000 0.000 46.704 0.000 0.184
B 0.000 0.000 29.608 0.000 0.130

C 0.000 0.000 13.010 0.000 0.052

Ti12 262.000-242.000 A 0.000 0.000 51175 0.000 0.202
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 22.706 0.000 0.093

T13 242.000-222.000 A 0.000 0.000 54.663 0.000 0213
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 25.806 0.000 0.107

T14 222.000-202.000 A 0.000 0.000 54.990 0.000 0214
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 25.806 0.000 0.107

T15 202.000-182.000 A 0.000 0.000 54.990 0.000 0214
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 25.806 0.000 0.107

T16 182.000-162.000 A 0.000 0.000 54.990 0.000 0214
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 27.627 0.000 0.110

T17 162.000-142.000 A 0.000 0.000 54.990 0.000 0214
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T18 142.000-122.000 A 0.000 0.000 56.952 0.000 0.220
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T19 122.000-112.000 A 0.000 0.000 29.675 0.000 0.113
B 0.000 0.000 15.992 0.000 0.070

C 0.000 0.000 18.973 0.000 0.064

T20 112.000-102.000 A 0.000 0.000 30.329 0.000 0.115
B 0.000 0.000 15.992 0.000 0.070

C 0.000 0.000 18.973 0.000 0.064

T21 102.000-82.000 A 0.000 0.000 61.530 0.000 0233
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T22 82.000-62.000 A 0.000 0.000 61.530 0.000 0233
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T23 62.000-42.000 A 0.000 0.000 61.530 0.000 0233
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T24 42.000-22.000 A 0.000 0.000 61.530 0.000 0.233
B 0.000 0.000 31.984 0.000 0.140

C 0.000 0.000 37.946 0.000 0.128

T25 22.000-2.000 A 0.000 0.000 43.071 0.000 0.163
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Tower Tower Face Ag Ar Cyda CiA4 Weight
Section Elevation In Face Out Face
f Vi Vi Vi Vi K
B 0.000 0.000 22.389 0.000 0.098
C 0.000 0.000 26.562 0.000 0.089
Feed Line/Linear Appurtenances Section Areas - With Ice
Tower Tower Face Ice Ag Ar CyAd4 Cyda Weight
Section Elevation or Thickness In Face Out Face
St Leg in S Nis Nisi Nin K
L1 492.000-477.000 A 1.962 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
L2 477.000-457.000 A 1.955 0.000 0.000 0.000 0.000 0.000
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
Tl 457.000-452.000 A 1.950 0.000 0.000 1.429 0.000 0.021
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 0.000 0.000 0.000
T2 452.000-442.000 A 1.947 0.000 0.000 4.758 0.000 0.068
B 0.000 0.000 0.000 0.000 0.000
C 0.000 0.000 1.300 0.000 0.017
T3 442.000-422.000 A 1.940 0.000 0.000 22411 0.000 0.331
B 0.000 0.000 15.433 0.000 0.273
C 0.000 0.000 19.599 0.000 0293
T4 422.000-402.000 A 1.931 0.000 0.000 29.259 0.000 0.433
B 0.000 0.000 23.670 0.000 0418
C 0.000 0.000 29.625 0.000 0.457
T5 402.000-382.000 A 1.921 0.000 0.000 29.144 0.000 0.430
B 0.000 0.000 23.593 0.000 0415
C 0.000 0.000 29.510 0.000 0.453
T6 382.000-362.000 A 1.911 0.000 0.000 29.024 0.000 0.426
B 0.000 0.000 23513 0.000 0.412
C 0.000 0.000 29.390 0.000 0.450
T7 362.000-342.000 A 1.901 0.000 0.000 28.897 0.000 0.422
B 0.000 0.000 23.429 0.000 0.409
C 0.000 0.000 33.463 0.000 0.505
T8 342.000-322.000 A 1.890 0.000 0.000 37.042 0.000 0.541
B 0.000 0.000 23.340 0.000 0.406
C 0.000 0.000 38.418 0.000 0.572
T9 322.000-302.000 A 1.878 0.000 0.000 38.315 0.000 0.557
B 0.000 0.000 23.247 0.000 0.403
(& 0.000 0.000 38.231 0.000 0.567
T10 302.000-282.000 A 1.865 0.000 0.000 48.679 0.000 0.720
B 0.000 0.000 23.147 0.000 0.399
C 0.000 0.000 41.085 0.000 0.602
Tl 282.000-262.000 A 1.852 0.000 0.000 104.488 0.000 1.514
B 0.000 0.000 50.760 0.000 0.824
G 0.000 0.000 56.723 0.000 0.841
Ti12 262.000-242.000 A 1.838 0.000 0.000 112.627 0.000 1.623
B 0.000 0.000 53.628 0.000 0.864
C 0.000 0.000 83.793 0.000 1.191
T13 242.000-222.000 A 1.823 0.000 0.000 127.258 0.000 1.825
B 0.000 0.000 53.400 0.000 0.856
C 0.000 0.000 92.022 0.000 1.289
T14 222.000-202.000 A 1.807 0.000 0.000 127.997 0.000 1.824
B 0.000 0.000 53.155 0.000 0.848
C 0.000 0.000 91.452 0.000 1.273
T15 202.000-182.000 A 1.789 0.000 0.000 127.255 0.000 1.802
B 0.000 0.000 52.887 0.000 0.839
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Tower Tower Face Ice Ag Ar CAy Cud, Weight
Section Elevation or Thickness In Face Out Face
Jt Leg in Nisi Nis i /P K
C 0.000 0.000 90.830 0.000 1.255
T16 182.000-162.000 A 1.769 0.000 0.000 126.440 0.000 1.777
B 0.000 0.000 52.593 0.000 0.829
C 0.000 0.000 95.409 0.000 1.284
T17 162.000-142.000 A 1.748 0.000 0.000 125.535 0.000 1.751
B 0.000 0.000 52.266 0.000 0.818
C 0.000 0.000 124.161 0.000 1.530
T18 142.000-122.000 A 1.723 0.000 0.000 132.681 0.000 1.833
B 0.000 0.000 51.899 0.000 0.806
C 0.000 0.000 122.962 0.000 1.500
T19 122.000-112.000 A 1.702 0.000 0.000 70.818 0.000 0.970
B 0.000 0.000 25.794 0.000 0.398
C 0.000 0.000 60.975 0.000 0.738
T20 112.000-102.000 A 1.687 0.000 0.000 73.121 0.000 0.996
B 0.000 0.000 25.680 0.000 0.394
C 0.000 0.000 60.604 0.000 0.728
T21 102.000-82.000 A 1.662 0.000 0.000 148.457 0.000 2.001
B 0.000 0.000 50.981 0.000 0.776
C 0.000 0.000 119.969 0.000 1.427
T22 82.000-62.000 A 1.622 0.000 0.000 146.300 0.000 1.941
B 0.000 0.000 50.376 0.000 0.757
C 0.000 0.000 117.998 0.000 1.380
T23 62.000-42.000 A 1.570 0.000 0.000 143.517 0.000 1.864
B 0.000 0.000 49.597 0.000 0.732
C 0.000 0.000 115.455 0.000 1.320
T24 42.000-22.000 A 1.495 0.000 0.000 139.531 0.000 1.756
B 0.000 0.000 48.479 0.000 0.697
C 0.000 0.000 111.812 0.000 1.237
T25 22.000-2.000 A 1.356 0.000 0.000 92.435 0.000 1.094
B 0.000 0.000 32.467 0.000 0.444
C 0.000 0.000 73.482 0.000 0.762
Feed Line Center of Pressure
Section Elevation CPy CP; CPy CPy
Ice Ice
ft in in in in
L1 492.000-477.000 0.0000 0.0000 0.0000 0.0000
L2 477.000-457.000 0.0000 0.0000 0.0000 0.0000
Tl 457.000-452.000 -0.1574 -0.1028 -0.3306 -0.2014
T2 452.000-442.000 -0.4381 -0.1893 -1.1003 -0.3215
T3 442.000-422.000 -0.4524 -1.9605 -1.3458 -2.2711
T4 422.000-402.000 -0.6950 -2.4662 -1.5142 -2.8132
TS 402.000-382.000 -0.6950 -2.4662 -1.5150 -2.8168
T6 382.000-362.000 -0.6895 -2.4488 -1.5086 -2.8083
T7 362.000-342.000 -0.6877 -2.2993 -1.4846 -2.4961
T8 342.000-322.000 -0.7055 -2.5987 -1.4611 -2.8921
T9 322.000-302.000 -0.7106 -2.6748 -1.4602 -3.0152
T10 302.000-282.000 -0.7384 -3.3136 -1.3318 -3.6728
T1l1 282.000-262.000 -0.4987 -5.9451 -0.8094 -4.8301
T12 262.000-242.000 -1.0865 -5.6271 -1.1726 -4.2586
T13 242.000-222.000 -1.2985 -5.7880 -1.3397 -4.6913
Ti4 222.000-202.000 -1.2492 -5.6138 -1.3084 -4.6332
T15 202.000-182.000 -1.2892 -5.7620 -1.3401 -4.7358
T16 182.000-162.000 -1.3482 -5.6438 -1.4510 -4,5572
T17 162.000-142.000 -1.6571 -4.9831 -2.0163 -3.5489
TI8 142.000-122.000 -1.6789 -5.1961 -2.0422 -3.9286
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Section Elevation CPy CP; CPy CPy
Ice Ice
ft in in in in
T19 122.000-112.000 -1.6395 -5.3450 -1.9602 -4.2400
T20 112.000-102.000 -1.6526 -5.4609 -2.0109 -4.5550
T21 102.000-82.000 -1.6969 -5.6370 -2.0667 -4.7565
T22 82.000-62.000 -1.7030 -5.6541 -2.0764 -4.7880
T23 62.000-42.000 -1.6969 -5.6370 -2.0780 -4.8067
T24 42.000-22.000 -1.7030 -5.6541 -2.0913 -4.8574
T25 22.000-2.000 -1.4410 -4.8523 -1.8411 -4.3363

Note: For pole sections, center of pressure calculations do not consider feed line shielding.

Shielding Factor Ka

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

Tl 16 LDF4.5-50(5/8") 452.00 - 0.6000 0.3908
455.00

T2 15 LDF2-50A(3/8") SC 442 .00 - 0.6000 0.4865
445.00

T2 16 LDF4.5-50(5/8") 442.00 - 0.6000 0.4865
452.00

T3 1 3" Coax 422.00 - 0.6000 0.5218
435.00

T3 2 AVAS-50(7/8") 422.00 - 0.6000 0.5218
435.00

T3 3 1" Conduit 422.00 - 0.6000 0.5218
435.00

T3 5 1 5/8" OD Conduit 422.00 - 0.6000 0.5218
430.00

T3 12 LDF5-50A(7/8") 422.00 - 0.6000 0.5218
435.00

T3 13 LDF5-50A(7/8") 422.00 - 0.6000 0.5218
435.00

T3 15 LDF2-50A(3/8") SC 422.00 - 0.6000 0.5218
442.00

T3 16 LDF4.5-50(5/8") 422.00 - 0.6000 0.5218
442.00

T4 1 3" Coax 402.00 - 0.6000 0.5249
422.00

T4 2 AVA5-50( 7/8") 402.00 - 0.6000 0.5249
- 422.00

T4 3 1" Conduit 402.00 - 0.6000 0.5249
422.00

T4 5 1 5/8" OD Conduit 402.00 - 0.6000 0.5249
422.00

T4 12 LDF5-50A(7/8") 402.00 - 0.6000 0.5249
422.00

T4 13 LDF5-50A(7/8") 402.00 - 0.6000 0.5249
422.00

T4 15 LDF2-50A(3/8") SC 402.00 - 0.6000 0.5249
422.00

T4 16 LDF4.5-50(5/8") 402.00 - 0.6000 0.5249
422.00

T5 1 3" Coax 382.00 - 0.6000 0.5262
402.00
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Tower Feed Line Description Feed Line K K,
Section Record No. Segment Elev.| No Ice Ice

T5 2 AVAS5-50(7/8") 382.00 - 0.6000 0.5262
402.00

T5 3 1" Conduit 382.00 - 0.6000 0.5262
402.00

T5 5 1 5/8" OD Conduit 382.00 - 0.6000 0.5262
402.00

T5 12 LDF5-50A(7/8") 382.00 - 0.6000 0.5262
402.00

T5 13 LDF5-50A(7/8") 382.00 - 0.6000 0.5262
402.00

T5 15 LDF2-50A(3/8") SC 382.00 - 0.6000 0.5262
402.00

15 16 LDF4.5-50(5/8") 382.00 - 0.6000 0.5262
402.00

T6 1 3" Coax 362.00 - 0.6000 0.5259
382.00

T6 2 AVAS5-50( 7/8") 362.00 - 0.6000 0.5259
382.00

T6 3 1" Conduit 362.00 - 0.6000 0.5259
382.00

T6 5 1 5/8" OD Conduit 362.00 - 0.6000 0.5259
382.00

T6 12 LDF5-50A(7/8") 362.00 - 0.6000 0.5259
382.00

T6 13 LDF5-50A(7/8") 362.00 - 0.6000 0.5259
382.00

T6 15 LDF2-50A(3/8") SC 362.00 - 0.6000 0.5259
382.00

T6 16 LDF4.5-50(5/8") 362.00 - 0.6000 0.5259
382.00

T7 1 3" Coax 342.00 - 0.6000 0.5291
362.00

T7 2 AV A5-50( 7/8") 342.00 - 0.6000 0.5291
362.00

T7 3 1" Conduit 342.00 - 0.6000 0.5291
362.00

T7 4 LDF4.5-50(5/8") 342.00 - 0.6000 0.5291
351.00

T7 5 1 5/8" OD Conduit 342.00 - 0.6000 0.5291
362.00

T7 12 LDF5-50A(7/8") 342.00 - 0.6000 0.5291
362.00

T7 13 LDF5-50A(7/8") 342.00 - 0.6000 0.5291
362.00

T7 15 LDF2-50A(3/8") SC 342.00 - 0.6000 0.5291
362.00

T7 16 LDF4.5-50(5/8") 342.00 - 0.6000 0.5291
362.00

T8 1 3" Coax 322.00 - 0.6000 0.5307
342.00

T8 2 AVAS5-50( 7/8") 322.00 - 0.6000 0.5307
342.00

T8 3 1" Conduit 322.00 - 0.6000 0.5307
342.00

T8 4 LDF4.5-50(5/8") 322.00 - 0.6000 0.5307
342.00

T8 5 1 5/8" OD Conduit 322.00 - 0.6000 0.5307
342.00

T8 11 LDF5-50A(7/8") 322.00 - 0.6000 0.5307
339.00

T8 12 LDF5-50A(7/8") 322.00 - 0.6000 0.5307
342.00
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T8 13 LDF5-50A(7/8") 322.00 - 0.6000 0.5307
342.00
T8 15 LDF2-50A(3/8") SC 322.00 - 0.6000 0.5307
342.00
T8 16 LDF4.5-50(5/8") 322.00 - 0.6000 0.5307
342.00
T9 1 3" Coax 302.00 - 0.6000 0.5309
322.00
T9 2 AVA5-50( 7/8") 302.00 - 0.6000 0.5309
322.00
T9 3 1" Conduit 302.00 - 0.6000 0.5309
322.00
T9 4 LDF4.5-50(5/8") 302.00 - 0.6000 0.5309
322.00
T9 5 1 5/8" OD Conduit 302.00 - 0.6000 0.5309
322.00
T9 11 LDF5-50A(7/8") 302.00 - 0.6000 0.5309
322.00
T9 12 LDF5-50A(7/8") 302.00 - 0.6000 0.5309
322.00
T9 13 LDF5-50A(7/8") 302.00 - 0.6000 0.5309
322.00
T9 15 LDF2-50A(3/8") SC 302.00 - 0.6000 0.5309
322.00
T9 16 LDF4.5-50(5/8") 302.00 - 0.6000 0.5309
322.00
T10 1 3" Coax 282.00 - 0.6000 0.5284
302.00
T10 2 AVAS5-50(7/8") 282.00 - 0.6000 0.5284
302.00
T10 3 1" Conduit 282.00 - 0.6000 0.5284
302.00
T10 4 LDF4.5-50(5/8") 282.00 - 0.6000 0.5284
302.00
T10 5 1 5/8" OD Conduit 282.00 - 0.6000 0.5284
302.00
T10 11 LDF5-50A(7/8") 282.00 - 0.6000 0.5284
302.00
T10 12 LDF5-50A(7/8") 282.00 - 0.6000 0.5284
302.00
T10 13 LDF5-50A(7/8") 282.00 - 0.6000 0.5284
302.00
T10 14 LDF6-50A(1-1/4") 282.00 - 0.6000 0.5284
302.00
T10 15 LDF2-50A(3/8") SC 282.00 - 0.6000 0.5284
302.00
T10 16 LDF4.5-50(5/8") 282.00 - 0.6000 0.5284
302.00
T10 17 LDF4-50A(1/2") 282.00 - 0.6000 0.5284
289.00
T11 1 3" Coax 262.00 - 0.6000 0.5121
282.00
Tl 2 AVAS-50(7/8") 262.00 - 0.6000 0.5121
282.00
T11 3 1" Conduit 262.00 - 0.6000 0.5121
282.00
Tl1 4 LDF4.5-50(5/8") 262.00 - 0.6000 0.5121
282.00
T11 5 1 5/8" OD Conduit 262.00 - 0.6000 0.5121
282.00
T11 11 LDF5-50A(7/8") 262.00 - 0.6000 0.5121
282.00
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Til 12 LDF5-50A(7/8") 262.00 - 0.6000 0.5121
282.00

T11 13 LDF5-50A(7/8") 262.00 - 0.6000 0.5121
282.00

T11 14 LDF6-50A(1-1/4") 262.00 - 0.6000 0.5121
282.00

T11 15 LDF2-50A(3/8") SC 262.00 - 0.6000 0.5121
282.00

Ti11 16 LDF4.5-50(5/8") 262.00 - 0.6000 0.5121
282.00

T11 17 LDF4-50A(1/2") 262.00 - 0.6000 0.5121
282.00

T11 21 LDF6-50A(1-1/4") 262.00 - 0.6000 0.5121
280.00

T11 22 LDF7-50A(1-5/8") 262.00 - 0.6000 0.5121
280.00

T11 23 LDF7-50A(1-5/8") 262.00 - 0.6000 0.5121
280.00

Ti1 24 LDF7-50A(1-5/8") 262.00 - 0.6000 0.5121
280.00

Ti2 1 3" Coax 242.00 - 0.6000 0.5248
262.00

T12 2 AVAS5-50( 7/8") 242.00 - 0.6000 0.5248
262.00

Ti2 3 1" Conduit 242.00 - 0.6000 0.5248
262.00

T12 4 LDF4.5-50(5/8") 242.00 - 0.6000 0.5248
262.00

T12 5 1 5/8" OD Conduit 242.00 - 0.6000 0.5248
262.00

Ti2 10 LDF5-50A(7/8") 242.00 - 0.6000 0.5248
247.00

Ti2 i LDF5-50A(7/8") 242.00 - 0.6000 0.5248
262.00

T12 12 LDF5-50A(7/8") 242.00 - 0.6000 0.5248
262.00

T12 13 LDF5-50A(7/8") 242.00 - 0.6000 0.5248
262.00

T12 14 LDF6-50A(1-1/4") 242.00 - 0.6000 0.5248
262.00

T12 15 LDF2-50A(3/8") SC 242.00 - 0.6000 0.5248
262.00

T12 16 LDF4.5-50(5/8") 242.00 - 0.6000 0.5248
262.00

T12 17 LDF4-50A(1/2") 242.00 - 0.6000 0.5248
262.00

Ti2 21 LDF6-50A(1-1/4") 242.00 - 0.6000 0.5248
262.00

T12 22 LDF7-50A(1-5/8") 242.00 - 0.6000 0.5248
262.00

T12 23 LDF7-50A(1-5/8") 242.00 - 0.6000 0.5248
262.00

Ti12 24 LDF7-50A(1-5/8") 242.00 - 0.6000 0.5248
262.00

Ti2 25 LDF6-50A(1-1/4") 242.00 - 0.6000 0.5248
257.00

T12 26 LDF6-50A(1-1/4") 242.00 - 0.6000 0.5248
257.00

T13 1 3" Coax 222.00 - 0.6000 0.5286
242.00

T13 2 AVAS5-50( 7/8") 222.00 - 0.6000 0.5286
242 .00
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Section Record No. Segment Elev.| No Ice Ice
Ti13 3 1" Conduit 222.00 - 0.6000 0.5286
242.00
T13 4 LDF4.5-50(5/8") 222.00 - 0.6000 0.5286
242.00
Ti3 3 1 5/8" OD Conduit 222.00 - 0.6000 0.5286
242.00
T13 9 LDF5-50A(7/8") 222.00 - 0.6000 0.5286
239.00
T13 10 LDF5-50A(7/8") 222.00 - 0.6000 0.5286
242.00
T13 11 LDF5-50A(7/8") 222.00 - 0.6000 0.5286
242.00
T13 12 LDF5-50A(7/8") 222.00 - 0.6000 0.5286
242.00
T13 13 LDF5-50A(7/8") 222.00 - 0.6000 0.5286
242.00
T13 14 LDF6-50A(1-1/4") 222.00 - 0.6000 0.5286
242.00
T13 15 LDF2-50A(3/8") SC 222.00 - 0.6000 0.5286
242.00
T13 16 LDF4.5-50(5/8") 222.00 - 0.6000 0.5286
242.00
T13 17 LDF4-50A(1/2") 222.00 - 0.6000 0.5286
242.00
T13 21 LDF6-50A(1-1/4") 222.00 - 0.6000 0.5286
242.00
Ti3 22 LDF7-50A(1-5/8") 222.00 - 0.6000 0.5286
242 .00
Ti13 23 LDF7-50A(1-5/8") 222.00 - 0.6000 0.5286
242.00
T13 24 LDF7-50A(1-5/8") 222.00 - 0.6000 0.5286
242.00
T13 25 LDF6-50A(1-1/4") 222.00 - 0.6000 0.5286
242.00
T13 26 LDF6-50A(1-1/4") 222.00 - 0.6000 0.5286
242.00
T14 1 3" Coax 202.00 - 0.6000 0.5111
222.00
T4 2 AVA5-50(7/8") 202.00 - 0.6000 0.5111
222.00
T14 3 1" Conduit 202.00 - 0.6000 0.5111
222.00
T14 4 LDF4.5-50(5/8") 202.00 - 0.6000 0.5111
222.00
T14 5 1 5/8" OD Conduit 202.00 - 0.6000 0.5111
222.00
T4 9 LDF5-50A(7/8") 202.00 - 0.6000 0.5111
222.00
T14 10 LDF5-50A(7/8") 202.00 - 0.6000 0.5111
222.00
T14 11 LDF5-50A(7/8") 202.00 - 0.6000 0.5111
222.00
T14 12 LDF5-50A(7/8") 202.00 - 0.6000 0.5111
222.00
T14 13 LDF5-50A(7/8") 202.00 - 0.6000 0.5111
222.00
T4 14 LDF6-50A(1-1/4") 202.00 - 0.6000 05111
222.00
T4 15 LDF2-50A(3/8") SC 202.00 - 0.6000 0.5111
222.00
T14 16 LDF4.5-50(5/8") 202.00 - 0.6000 0.5111
222.00
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Section Record No. Segment Elev.| No Ice Ice
T14 17 LDF4-50A(1/2") 202.00 - 0.6000 0.5111
222.00
T14 21 LDF6-50A(1-1/4") 202.00 - 0.6000 05111
222.00
T14 22 LDF7-50A(1-5/8") 202.00 - 0.6000 0.5111
222.00
T14 23 LDF7-50A(1-5/8") 202.00 - 0.6000 0.5111
222.00
T14 24 LDF7-50A(1-5/8") 202.00 - 0.6000 0.5111
222.00
T14 25 LDF6-50A(1-1/4") 202.00 - 0.6000 05111
222.00
T4 26 LDF6-50A(1-1/4") 202.00 - 0.6000 0.5111
222.00
T15 1 3" Coax 182.00 - 0.6000 0.5277
202.00
T15 2 AVAS-50( 7/8") 182.00 - 0.6000 0.5277
202.00
T15 3 1" Conduit 182.00 - 0.6000 0.5277
202.00
T15 4 LDF4.5-50(5/8") 182.00 - 0.6000 0.5277
202.00
T15 5 1 5/8" OD Conduit 182.00 - 0.6000 0.5277
202.00
T15 9 LDF5-50A(7/8") 182.00 - 0.6000 0.5277
. 202.00
T15 10 LDF5-50A(7/8") 182.00 - 0.6000 0.5277
202.00
T15 11 LDF5-50A(7/8") 182.00 - 0.6000 0.5277
202.00
T15 12 LDF5-50A(7/8") 182.00 - 0.6000 0.5277
202.00
T15 13 LDF5-50A(7/8") 182.00 - 0.6000 0.5277
202.00
T15 14 LDF6-50A(1-1/4") 182.00 - 0.6000 0.5277
202.00
Ti5 15 LDF2-50A(3/8") SC 182.00 - 0.6000 0.5277
202.00
T15 16 LDF4.5-50(5/8") 182.00 - 0.6000 0.5277
202.00
T15 17 LDF4-50A(1/2") 182.00 - 0.6000 0.5277
202.00
T15 21 LDF6-50A(1-1/4") 182.00 - 0.6000 0.5277
202.00
T15 22 LDF7-50A(1-5/8") 182.00 - 0.6000 0.5277
202.00
T15 23 LDF7-50A(1-5/8") 182.00 - 0.6000 0.5277
202.00
T15 24 LDF7-50A(1-5/8") 182.00 - 0.6000 0.5277
202.00
T15 25 LDF6-50A(1-1/4") 182.00 - 0.6000 0.5277
202.00
Ti15 26 LDF6-50A(1-1/4") 182.00 - 0.6000 0.5277
202.00
T16 1 3" Coax 162.00 - 0.6000 0.5304
182.00
T16 2 AVA5-50( 7/8") 162.00 - 0.6000 0.5304
182.00
T16 3 1" Conduit 162.00 - 0.6000 0.5304
182.00
T16 4 LDF4.5-50(5/8") 162.00 - 0.6000 0.5304
182.00
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T16 5 1 5/8" OD Conduit 162.00 - 0.6000 0.5304
182.00

T16 9 LDF5-50A(7/8") 162.00 - 0.6000 0.5304
182.00

T16 10 LDF5-50A(7/8") 162.00 - 0.6000 0.5304
182.00

T16 11 LDF5-50A(7/8") 162.00 - 0.6000 0.5304
182.00

T16 12 LDF5-50A(7/8") 162.00 - 0.6000 0.5304
182.00

T16 13 LDF5-50A(7/8") 162.00 - 0.6000 0.5304
; 182.00

Ti6 14 LDF6-50A(1-1/4") 162.00 - 0.6000 0.5304
182.00

T16 15 LDF2-50A(3/8") SC 162.00 - 0.6000 0.5304
182.00

T16 16 LDF4.5-50(5/8") 162.00 - 0.6000 0.5304
182.00

T16 17 LDF4-50A(1/2") 162.00 - 0.6000 0.5304
182.00

T16 21 LDF6-50A(1-1/4") 162.00 - 0.6000 0.5304
182.00

T16 22 LDF7-50A(1-5/8") 162.00 - 0.6000 0.5304
182.00

T16 23 LDF7-50A(1-5/8") 162.00 - 0.6000 0.5304
182.00

Ti6 24 LDF7-50A(1-5/8") 162.00 - 0.6000 0.5304
182.00

T16 25 LDF6-50A(1-1/4") 162.00 - 0.6000 0.5304
182.00

T16 26 LDF6-50A(1-1/4") 162.00 - 0.6000 0.5304
182.00

T16 27 LDF2-50(3/8") 162.00 - 0.6000 0.5304
165.00

T16 28 LDF4.5-50(5/8") 162.00 - 0.6000 0.5304
165.00

T17 1 3" Coax 142.00 - 0.6000 0.5317
162.00

T17 2 AVAS-50(7/8") 142.00 - 0.6000 0.5317
162.00

T17 3 1" Conduit 142.00 - 0.6000 0.5317
162.00

T17 4 LDF4.5-50(5/8") 142.00 - 0.6000 0.5317
162.00

T17 5 1 5/8" OD Conduit 142.00 - 0.6000 0.5317
162.00

T17 9 LDF5-50A(7/8") 142.00 - 0.6000 0.5317
162.00

T17 10 LDF5-50A(7/8") 142.00 - 0.6000 0.5317
. 162.00

T17 11 LDF5-50A(7/8") 142.00 - 0.6000 0.5317
162.00

T17 12 LDF5-50A(7/8") 142.00 - 0.6000 0.5317
162.00

T17 13 LDF5-50A(7/8") 142.00 - 0.6000 0.5317
162.00

T17 14 LDF6-50A(1-1/4") 142.00 - 0.6000 0.5317
162.00

T17 15 LDF2-50A(3/8") SC 142.00 - 0.6000 0.5317
162.00

T17 16 LDF4.5-50(5/8") 142.00 - 0.6000 0.5317
162.00
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Section Record No. Segment Elev.| No Ice Ice
T17 17 LDF4-50A(1/2") 142.00 - 0.6000 0.5317
162.00
' T17 21 LDF6-50A(1-1/4") 142.00 - 0.6000 0.5317
162.00
T17 22 LDF7-50A(1-5/8") 142.00 - 0.6000 0.5317
162.00
T17 23 LDF7-50A(1-5/8") 142.00 - 0.6000 0.5317
162.00
T17 24 LDF7-50A(1-5/8") 142.00 - 0.6000 0.5317
162.00
T17 25 LDF6-50A(1-1/4") 142.00 - 0.6000 0.5317
162.00
T17 26 LDF6-50A(1-1/4") 142.00 - 0.6000 0.5317
162.00
T17 27 LDF2-50(3/8") 142.00 - 0.6000 0.5317
162.00
T17 28 LDF4.5-50(5/8") 142.00 - 0.6000 0.5317
162.00
T18 1 3" Coax 122.00 - 0.6000 0.5368
142.00
T18 2 AVAS5-50(7/8") 122.00 - 0.6000 0.5368
142.00
T18 3 1" Conduit 122.00 - 0.6000 0.5368
142.00
T18 4 LDF4.5-50(5/8") 122.00 - 0.6000 0.5368
142.00
Ti8 5 1 5/8" OD Conduit 122.00 - 0.6000 0.5368
142.00
T18 7 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
124.00
T18 8 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
138.00
T18 9 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
142.00
T18 10 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
142.00
T18 11 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
142.00
T18 12 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
142.00
T18 13 LDF5-50A(7/8") 122.00 - 0.6000 0.5368
142.00
TI8 14 LDF6-50A(1-1/4") 122.00 - 0.6000 0.5368
142.00
T18 15 LDF2-50A(3/8") SC 122.00 - 0.6000 0.5368
142.00
T18 16 LDF4.5-50(5/8") 122.00 - 0.6000 0.5368
142.00
T18 17 LDF4-50A(1/2") 122.00 - 0.6000 0.5368
142.00
T18 21 LDF6-50A(1-1/4") 122.00 - 0.6000 0.5368
142.00
T18 22 LDF7-50A(1-5/8") 122.00 - 0.6000 0.5368
142.00
T18 23 LDF7-50A(1-5/8") 122.00 - 0.6000 0.5368
142.00
TI8 24 LDF7-50A(1-5/8") 122.00 - 0.6000 0.5368
142.00
T18 25 LDF6-50A(1-1/4") 122.00 - 0.6000 0.5368
142.00
T18 26 LDF6-50A(1-1/4") 122.00 - 0.6000 0.5368
142.00
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Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice

T18 27 LDF2-50(3/8") 122.00 - 0.6000 0.5368
142.00

T18 28 LDF4.5-50(5/8") 122.00 - 0.6000 0.5368
142.00

T19 1 3" Coax 112.00 - 0.6000 0.5073
122.00

T19 2 AVA5-50( 7/8") 112.00 - 0.6000 0.5073
122.00

T19 3 1" Conduit 112.00 - 0.6000 0.5073
122.00

T19 4 LDF4.5-50(5/8") 112.00 - 0.6000 0.5073
122.00

T19 5 15/8" OD Conduit 112.00 - 0.6000 0.5073
122.00

T19 7 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 8 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 9 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 10 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 11 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 12 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 13 LDF5-50A(7/8") 112.00 - 0.6000 0.5073
122.00

T19 14 LDF6-50A(1-1/4") 112.00 - 0.6000 0.5073
122.00

T19 15 LDF2-50A(3/8") SC 112.00 - 0.6000 0.5073
122.00

T19 16 LDF4.5-50(5/8") 112.00 - 0.6000 0.5073
122.00

T19 17 LDF4-50A(1/2") 112.00 - 0.6000 0.5073
122.00

T19 21 LDF6-50A(1-1/4") 112.00 - 0.6000 0.5073
122.00

T19 22 LDF7-50A(1-5/8") 112.00 - 0.6000 0.5073
122.00

T19 23 LDF7-50A(1-5/8") 112.00 - 0.6000 0.5073
122.00

T19 24 LDF7-50A(1-5/8") 112.00 - 0.6000 0.5073
122.00

T19 25 LDF6-50A(1-1/4") 112.00 - 0.6000 0.5073
122.00

T19 26 LDF6-50A(1-1/4") 112.00 - 0.6000 0.5073
122.00

T19 27 LDF2-50(3/8") 112.00 - 0.6000 0.5073
122.00

T19 28 LDF4.5-50(5/8") 112.00 - 0.6000 0.5073
122.00

T20 1 3" Coax 102.00 - 0.6000 0.5398
112.00

T20 2 AVAS5-50( 7/8") 102.00 - 0.6000 0.5398
112.00

T20 3 1" Conduit 102.00 - 0.6000 0.5398
112.00

T20 4 LDF4.5-50(5/8") 102.00 - 0.6000 0.5398
112.00

T20 5 1 5/8" OD Conduit 102.00 - 0.6000 0.5398
112.00




Job Page
tnxTower US-CT-5009 30 of 83
. . . . Project Date
Vertical Bridge Engineerin .
l';gLC B & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
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Section Record No. Segment Elev.| No Ice Ice
T20 6 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
108.00
T20 7 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 8 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 9 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 10 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 11 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 12 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 13 LDF5-50A(7/8") 102.00 - 0.6000 0.5398
112.00
T20 14 LDF6-50A(1-1/4") 102.00 - 0.6000 0.5398
112.00
T20 15 LDF2-50A(3/8") SC 102.00 - 0.6000 0.5398
112.00
T20 16 LDF4.5-50(5/8") 102.00 - 0.6000 0.5398
112.00
T20 17 LDF4-50A(1/2") 102.00 - 0.6000 0.5398
112.00
T20 21 LDF6-50A(1-1/4") 102.00 - 0.6000 0.5398
112.00
T20 22 LDF7-50A(1-5/8") 102.00 - 0.6000 0.5398
112.00
T20 23 LDF7-50A(1-5/8") 102.00 - 0.6000 0.5398
112.00
T20 24 LDF7-50A(1-5/8") 102.00 - 0.6000 0.5398
112.00
T20 25 LDF6-50A(1-1/4") 102.00 - 0.6000 0.5398
112.00
T20 26 LDF6-50A(1-1/4") 102.00 - 0.6000 0.5398
112.00
T20 27 LDF2-50(3/8") 102.00 - 0.6000 0.5398
112.00
T20 28 LDF4.5-50(5/8") 102.00 - 0.6000 0.5398
112.00
T21 1 3" Coax|82.00 - 102.00 0.6000 0.5436
T21 2 AVA5-50(7/8")]82.00 - 102.00 0.6000 0.5436
T21 3 1" Conduit|82.00 - 102.00 0.6000 0.5436
T21 4 LDF4.5-50(5/8")|82.00 - 102.00 0.6000 0.5436
T21 5 1 5/8" OD Conduit|82.00 - 102.00 0.6000 0.5436
T21 6 LDF5-50A(7/8")|82.00 - 102.00 0.6000 0.5436
T21 7 LDF5-50A(7/8")(82.00 - 102.00 0.6000 0.5436
T21 8 LDF5-50A(7/8")(82.00 - 102.00 0.6000 0.5436
T21 9 LDF5-50A(7/8")(82.00 - 102.00 0.6000 0.5436
T21 10 LDF5-50A(7/8")|82.00 - 102.00 0.6000 0.5436
T21 11 LDF5-50A(7/8")|82.00 - 102.00 0.6000 0.5436
T21 12 LDF5-50A(7/8"){82.00 - 102.00 0.6000 0.5436
T21 13 LDF5-50A(7/8")]82.00 - 102.00 0.6000 0.5436
T21 14 LDF6-50A(1-1/4")[82.00 - 102.00 0.6000 0.5436
T21 15 LDF2-50A(3/8") SC|82.00 - 102.00 0.6000 0.5436
T21 16 LDF4.5-50(5/8"))82.00 - 102.00 0.6000 0.5436
T21 17 LDF4-50A(1/2")[82.00 - 102.00 0.6000 0.5436
T21 21 LDF6-50A(1-1/4")]82.00 - 102.00 0.6000 0.5436
T21 22 LDF7-50A(1-5/8")]82.00 - 102.00 0.6000 0.5436
T21 23 LDF7-50A(1-5/8")|82.00 - 102.00 0.6000 0.5436
T21 24 LDF7-50A(1-5/8")(82.00 - 102.00 0.6000 0.5436
T21 25 LDF6-50A(1-1/4")|82.00 - 102.00 0.6000 0.5436
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Tower Feed Line Description Feed Line K, K,
Section Record No. Segment Elev.| No Ice Ice
T21 26 LDF6-50A(1-1/4")[82.00 - 102.00 0.6000 0.5436
T21 27 LDF2-50(3/8")|82.00 - 102.00 0.6000 0.5436
T21 28 LDF4.5-50(5/8")|82.00 - 102.00 0.6000 0.5436
T22 1 3" Coax| 62.00 - 82.00 0.6000 0.5510
T22 2 AVAS-50( 7/8")| 62.00 -82.00 0.6000 0.5510
122 3 1" Conduit| 62.00 - 82.00 0.6000 0.5510
T22 4 LDF4.5-50(5/8")| 62.00 - 82.00 0.6000 0.5510
T22 5 1 5/8" OD Conduit| 62.00 -82.00 0.6000 0.5510
T22 6 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 7 LDF5-50A(7/8") 62.00 - 82.00 0.6000 0.5510
T22 8 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 9 LDF5-50A(7/8") 62.00 - 82.00 0.6000 0.5510
T22 10 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 11 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 12 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 13 LDF5-50A(7/8")| 62.00 - 82.00 0.6000 0.5510
T22 14 LDF6-50A(1-1/4")| 62.00 - 82.00 0.6000 0.5510
T22 15 LDF2-50A(3/8") SC| 62.00 - 82.00 0.6000 0.5510
T22 16 LDF4.5-50(5/8")| 62.00 - 82.00 0.6000 0.5510
122 17 LDF4-50A(1/2")| 62.00 - 82.00 0.6000 0.5510
T22 21 LDF6-50A(1-1/4")| 62.00 - 82.00 0.6000 0.5510
T22 22 LDF7-50A(1-5/8")| 62.00 - 82.00 0.6000 0.5510
T22 23 LDF7-50A(1-5/8")| 62.00 - 82.00 0.6000 0.5510
T22 24 LDF7-50A(1-5/8")| 62.00 - 82.00 0.6000 0.5510
T22 25 LDF6-50A(1-1/4")| 62.00 - 82.00 0.6000 0.5510
T22 26 LDF6-50A(1-1/4")| 62.00 - 82.00 0.6000 0.5510
T22 27 LDF2-50(3/8")| 62.00 - 82.00 0.6000 0.5510
T22 28 LDF4.5-50(5/8")| 62.00 - 82.00 0.6000 0.5510
T23 1 3" Coax| 42.00 - 62.00 0.6000 0.5566
T23 2 AVAS-50(7/8")| 42.00 -62.00 0.6000 0.5566
T23 3 1" Conduit| 42.00 - 62.00 0.6000 0.5566
T23 4 LDF4.5-50(5/8")| 42.00 - 62.00 0.6000 0.5566
T23 5 1 5/8" OD Conduit| 42.00 - 62.00 0.6000 0.5566
T23 6 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 7 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 8 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 9 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 10 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 11 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 12 LDF5-50A(7/8") 42.00 - 62.00 0.6000 0.5566
T23 13 LDF5-50A(7/8")| 42.00 - 62.00 0.6000 0.5566
T23 14 LDF6-50A(1-1/4")] 42.00 - 62.00 0.6000 0.5566
T23 15 LDF2-50A(3/8") SC| 42.00 - 62.00 0.6000 0.5566
T23 16 LDF4.5-50(5/8")| 42.00 - 62.00 0.6000 0.5566
T23 17 LDF4-50A(1/2")| 42.00 - 62.00 0.6000 0.5566
T23 21 LDF6-50A(1-1/4")| 42.00 - 62.00 0.6000 0.5566
T23 22 LDF7-50A(1-5/8")| 42.00 - 62.00 0.6000 0.5566
T23 23 LDF7-50A(1-5/8")| 42.00 - 62.00 0.6000 0.5566
T23 24 LDF7-50A(1-5/8")| 42.00 - 62.00 0.6000 0.5566
T23 25 LDF6-50A(1-1/4") 42.00 - 62.00 0.6000 0.5566
T23 26 LDF6-50A(1-1/4")| 42.00 - 62.00 0.6000 0.5566
T23 27 LDF2-50(3/8")| 42.00 - 62.00 0.6000 0.5566
T23 28 LDF4.5-50(5/8")| 42.00 - 62.00 0.6000 0.5566
T24 1 3" Coax| 22.00 -42.00 0.6000 0.5689
T24 2 AVAS5-50( 7/8")| 22.00 -42.00 0.6000 0.5689
T24 3 1" Conduit| 22.00 - 42.00 0.6000 0.5689
T24 4 LDF4.5-50(5/8")| 22.00-42.00 0.6000 0.5689
T24 5 1 5/8" OD Conduit| 22.00 - 42.00 0.6000 0.5689
T24 6 LDF5-50A(7/8") 22.00 - 42.00 0.6000 0.5689
T24 7 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
T24 8 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
T24 9 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
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Section Record No. Segment Elev.| No Ice Ice
T24 10 LDF5-50A(7/8")[ 22.00 - 42.00 0.6000 0.5689
T24 11 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
T24 12 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
T24 13 LDF5-50A(7/8")| 22.00 - 42.00 0.6000 0.5689
T24 14 LDF6-50A(1-1/4")| 22.00 -42.00 0.6000 0.5689
T24 15 LDF2-50A(3/8") SC| 22.00 - 42.00 0.6000 0.5689
T24 16 LDF4.5-50(5/8") 22.00 -42.00 0.6000 0.5689
T24 17 LDF4-50A(1/2")] 22.00 - 42.00 0.6000 0.5689
T24 21 LDF6-50A(1-1/4")| 22.00 - 42.00 0.6000 0.5689
T24 22 LDF7-50A(1-5/8")| 22.00 - 42.00 0.6000 0.5689
T24 23 LDF7-50A(1-5/8")| 22.00 -42.00 0.6000 0.5689
T24 24 LDF7-50A(1-5/8")| 22.00 -42.00 0.6000 0.5689
T24 25 LDF6-50A(1-1/4")| 22.00 - 42.00 0.6000 0.5689
T24 26 LDF6-50A(1-1/4")] 22.00 - 42.00 0.6000 0.5689
T24 27 LDF2-50(3/8")| 22.00 -42.00 0.6000 0.5689
T24 28 LDF4.5-50(5/8")| 22.00 - 42.00 0.6000 0.5689
T25 1 3" Coax| 8.00-22.00 0.6000 0.5724
T25 2 AVA5-50( 7/8")| 8.00-22.00 0.6000 0.5724
T25 3 1" Conduit| 8.00-22.00 0.6000 0.5724
T25 4 LDF4.5-50(5/8")| 8.00-22.00 0.6000 0.5724
T25 5 1 5/8" OD Conduit| 8.00-22.00 0.6000 0.5724
T25 6 LDF5-50A(7/8")[ 8.00 -22.00 0.6000 0.5724
T25 7 LDF5-50A(7/8")] 8.00-22.00 0.6000 0.5724
T25 8 LDF5-50A(7/8")| 8.00 -22.00 0.6000 0.5724
T25 9 LDF5-50A(7/8")] 8.00 - 22.00 0.6000 0.5724
T25 10 LDF5-50A(7/8")| 8.00 -22.00 0.6000 0.5724
T25 11 LDF5-50A(7/8")] 8.00-22.00 0.6000 0.5724
T25 12 LDF5-50A(7/8")( 8.00-22.00 0.6000 0.5724
T25 13 LDF5-50A(7/8")| 8.00-22.00 0.6000 0.5724
T25 14 LDF6-50A(1-1/4")|  8.00 - 22.00 0.6000 0.5724
T25 15 LDF2-50A(3/8") SC| 8.00 -22.00 0.6000 0.5724
T25 16 LDF4.5-50(5/8")] 8.00-22.00 0.6000 0.5724
T25 17 LDF4-50A(1/2")| 8.00 -22.00 0.6000 0.5724
T25 21 LDF6-50A(1-1/4")] 8.00-22.00 0.6000 0.5724
T25 22 LDF7-50A(1-5/8")| 8.00 - 22.00 0.6000 0.5724
T25 23 LDF7-50A(1-5/8")| 8.00 -22.00 0.6000 0.5724
T25 24 LDF7-50A(1-5/8")| 8.00 -22.00 0.6000 0.5724
T25 25 LDF6-50A(1-1/4")] 8.00-22.00 0.6000 0.5724
T25 26 LDF6-50A(1-1/4")| 8.00 -22.00 0.6000 0.5724
T25 27 LDF2-50(3/8")] 8.00-22.00 0.6000 0.5724
T25 28 LDF4.5-50(5/8") 8.00 - 22.00 0.6000 0.5724
Discrete Tower Loads
Description Face Offset Offsets: Azimuth Placement Cady Cydy Weight
or Type Horz Adjustment Front Side
Leg Lateral
Vert
st ° /i Ve 7 K
St
bl
10' Dipole B From Face 1.500 0.0000 108.000 No Ice 3.000 3.000 0.030
0.000 1/2"Ice  4.000 4.000 0.055
0.000 1" Ice 5.000 5.000 0.080
10' Dipole B From Face 1.500 0.0000 125.000 No Ice 3.000 3.000 0.030
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Description Face Offset Offsets: Azimuth Placement Cad, Cuda Weight
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Leg Lateral
Vert
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s
Jt
0.000 1/2"Ice  4.000 4.000 0.055
0.000 1" Ice 5.000 5.000 0.080
Obstruction A From Leg 1.000 0.0000 116.000 No Ice 0.800 0.800 0.010
Light(.01k,.8CAAA) 0.000 1/2" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
Obstruction B From Leg 1.000 0.0000 116.000 No Ice 0.800 0.800 0.010
Light(.01k,.8CAAA) 0.000 1/2" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
Obstruction c From Leg 1.000 0.0000 116.000 No Ice 0.800 0.800 0.010
Light(.01k,.8CAAA) 0.000 1/2" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
3' Side Arm B From Leg 1.500 0.0000 108.000 No Ice 0.450 2.750 0.040
0.000 1/2"Ice 0570 3.860 0.060
0.000 1" Ice 0.690 4.970 0.080
3' Side Arm B From Leg 1.500 0.0000 125.000 No Ice 0.450 2.750 0.040
0.000 1/2"Ice  0.570 3.860 0.060
0.000 1" Ice 0.690 4.970 0.080
Beacon (.075k 2.250CAAA) A From Leg 1.000 0.0000 124.000 No Ice 2.250 2.250 0.075
(Tower) 0.000 1/2"Jce  2.500 2.500 0.100
0.000 1" Ice 2.750 2.750 0.125
10' Dipole A From Leg 1.500 0.0000 138.000 No Ice 3.000 3.000 0.030
0.000 1/2"Ice  4.000 4.000 0.055
0.000 1" Ice 5.000 5.000 0.080
3' Side Arm A From Leg 1.500 0.0000 138.000 No Ice 0.450 2.750 0.040
0.000 1/2"Ice  0.570 3.860 0.060
0.000 1" Ice 0.690 4.970 0.080
Beacon (.075k 2.250CAAA) A From Leg 1.000 0.0000 237.000 No Ice 2.250 2.250 0.075
(Tower) 0.000 12" Tce  2.500 2.500 0.100
0.000 1" Ice 2.750 2.750 0.125
Beacon (.075k 2.250CAAA) B From Leg 1.000 0.0000 237.000 No Ice 2.250 2.250 0.075
(Tower) 0.000 1/2"Ice  2.500 2.500 0.100
0.000 1" Ice 2.750 2.750 0.125
6' Omni A From Leg 2.000 0.0000 302.000 No Ice 2.250 2.250 0.010
0.000 1/2"Ice 2619 2.619 0.029
0.000 1" Ice 2.998 2.998 0.052
2' Side arm (251bs 0.5CaAa) A From Leg 1.000 0.0000 302.000 No Ice 0.500 0.500 0.025
0.000 12"Ice  0.000 0.000 0.033
0.000 1"Tece 0.000 0.000 0.040
3' Yagi(.03k,2.08CAAA) A From Leg 2.000 0.0000 453.000 No Ice 2.080 2.080 0.030
0.000 12" Ice  3.790 3.790 0.050
0.000 1" Ice 5.500 5.500 0.070
2 Bay FM Antenna A From Leg 2.000 0.0000 471.000 No Ice 5.000 5.000 0.050
0.000 1/2"Ice  8.000 8.000 0.090
0.000 1" Ice 11.000 11.000 0.130
Beacon (.075k 2.250CAAA) C None 0.0000 490.000 No Ice 2.250 2.250 0.075
(Tower) 1/2" Ice 2.500 2.500 0.100
1" Ice 2.750 2.750 0.125
Obstruction A From Leg 1.000 0.0000 358.000 No Ice 0.800 0.800 0.010
Light(.01k,.8CAAA) 0.000 1/2" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
Obstruction B From Leg 1.000 0.0000 358.000 No Ice 0.800 0.800 0.010
Light(.01k, 8CAAA) 0.000 1/2" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
Obstruction C From Leg 1.000 0.0000 358.000 No Ice 0.800 0.800 0.010
Light(.01k,.8CAAA) 0.000 12" Ice 1.000 1.000 0.016
(Tower) 0.000 1" Ice 1.200 1.200 0.022
Kathrein CA5-FM/CP/RM ¢ From Leg 1.500 0.0000 300.000 No Ice 4.500 3.500 0.018
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0.000 1/2"Ice  5.500 4.400 0.023
0.000 1" Ice 6.500 5.300 0.029
SM 408-3 A From Leg 2.000 0.0000 257.000 Nolce 22450 22.450 1.000
(Sprint) 0.000 1/2"Ice  33.500 33.500 1.500
0.000 1" Ice 44.550 44.550 2.000
PCS 1900MHz A From Leg 4.000 0.0000 257.000 No Ice 2.322 2.238 0.060
4x45W-65MHz 0.000 12" Iece  2.527 2.441 0.083
(Sprint) 0.000 1" Ice 2.739 2.651 0.110
800 EXTERNAL NOTCH A From Leg 4.000 0.0000 257.000 No Ice 0.660 0.321 0.011
FILTER 0.000 1/2"Ice  0.763 0.398 0.017
(Sprint) 0.000 1" Ice 0.873 0.483 0.024
Alcatel Lucent B From Leg 4.000 0.0000 257.000 No Ice 2.500 2.500 0.070
RRH-4x45-1900 (25x12x12) 0.000 1/2"Ice  2.709 2.709 0.095
(Sprint) 0.000 1" Ice 2.926 2.926 0.124
Alcatel Lucent C From Leg 4.000 0.0000 257.000 No Ice 2.500 2.500 0.070
RRH-4x45-1900 (25x12x12) 0.000 12" Ice  2.709 2.709 0.095
(Sprint) 0.000 1" Ice 2.926 2.926 0.124
Alcatel Lucent RRH B From Leg 4.000 0.0000 257.000 No Ice 1.701 1.282 0.053
2x50-800 (16x13x10) 0.000 1/2" Ice 1.864 1.428 0.070
(Sprint) 0.000 1" Ice 2.035 1.580 0.090
Alcatel Lucent RRH C From Leg 4.000 0.0000 257.000 No Ice 1.701 1.282 0.053
2x50-800 (16x13x10) 0.000 1/2" Ice 1.864 1.428 0.070
(Sprint) 0.000 1" Ice 2.035 1.580 0.090
Nokia AAHC MIMO A From Leg 4.000 0.0000 257.000 No Ice 4203 2.068 0.103
(25.6x19.7x9.64) 0.000 12" Ice  4.458 2.260 0.135
(Sprint) 0.000 1" Ice 4721 2.463 0.171
Nokia AAHC MIMO B From Leg 4.000 0.0000 257.000 No Ice 4.203 2.068 0.103
(25.6x19.7x9.64) 0.000 1/2"Ice 4458 2.260 0.135
(Sprint) 0.000 1" Ice 4.721 2.463 0.171
Nokia AAHC MIMO c From Leg 4.000 0.0000 257.000 No Ice 4.203 2.068 0.103
(25.6x19.7x9.64) 0.000 1/2"Ice  4.458 2.260 0.135
(Sprint) 0.000 1" Ice 4,721 2.463 0.171
CommScope NNVV-65B-R4 A From Leg 4.000 0.0000 257.000 No Ice 12.271 5.750 0.085
(72x19.6x7.8) 0.000 12" Ice  12.766 6.207 0.157
(Sprint) 0.000 1" Ice 13.268 6.671 0.236
CommScope NNVV-65B-R4 B From Leg 4.000 0.0000 257.000 No Ice 12.271 5.750 0.085
(72x19.6x7.8) 0.000 12"Ice  12.766 6.207 0.157
(Sprint) 0.000 1" Ice 13.268 6.671 0.236
CommScope NNVV-65B-R4  C From Leg 4.000 0.0000 257.000 No Ice 12.271 5.750 0.085
(72x19.6x7.8) 0.000 12" Ice  12.766 6.207 0.157
(Sprint) 0.000 1" Ice 13.268 6.671 0.236
Sector Frames C None 0.0000 165.000 No Ice 30.000 30.000 1.000
(AT&T) 1/2"Ice  35.000 35.000 1.250
1" Ice 40.000 40.000 1.500
(2) CCI TPA65R-BUSD A From Leg 4.000 0.0000 165.000 No Ice 18.089 8.200 0.083
(96.0x21.0x7.8) 0.000 12"Ice  18.722 8.794 0.181
(AT&T) 0.000 1" Ice 19.362 9.395 0.289
(2) CCI TPA65R-BUSD B From Leg 4.000 0.0000 165.000 No Ice 18.089 8.200 0.083
(96.0x21.0x7.8) 0.000 12" Ice  18.722 8.794 0.181
(AT&T) 0.000 1" Ice 19.362 9.395 0.289
(2) CCI TPA65R-BUSD C From Leg 4.000 0.0000 165.000 No Ice 18.089 8.200 0.083
(96.0x21.0x7.8) 0.000 12" Ice  18.722 8.794 0.181
(AT&T) 0.000 1" Ice 19.362 9.395 0.289
Ericsson 4478 B14 A From Leg 4.000 0.0000 165.000 No Ice 2.021 1.252 0.059
(18.1x13.4x8.3) 0.000 1/2"Ice 2200 1.402 0.077
(AT&T) 0.000 1" Ice 2.386 1.560 0.097
Ericsson 4478 B14 B From Leg 4.000 0.0000 165.000 No Ice 2.021 1.252 0.059
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(18.1x13.4x8.3) 0.000 12" Ice  2.200 1.402 0.077
(AT&T) 0.000 1" Ice 2.386 1.560 0.097
Ericsson 4478 B14 C From Leg 4.000 0.0000 165.000 No Ice 2.021 1.252 0.059
(18.1x13.4x8.3) 0.000 1/2"Ice  2.200 1.402 0.077
(AT&T) 0.000 1" Ice 2.386 1.560 0.097
Ericsson RRUS E2 A From Leg 4.000 0.0000 165.000 No Ice 3.145 1.285 0.060
(20.4x18.5x7.5) 0.000 1/2"Ice  3.365 1.438 0.083
(AT&T) 0.000 1" Ice 3.592 1.600 0.110
Ericsson RRUS E2 B From Leg 4.000 0.0000 165.000 No Ice 3.145 1.285 0.060
(20.4x18.5x7.5) 0.000 1/2"Ice  3.365 1.438 0.083
(AT&T) 0.000 1" Ice 3.592 1.600 0.110
Ericsson RRUS E2 C From Leg 4.000 0.0000 165.000 No Ice 3.145 1.285 0.060
(20.4x18.5x7.5) 0.000 1/2"Ice  3.365 1.438 0.083
(AT&T) 0.000 1" Ice 3.592 1.600 0.110
Ericsson 4415 B30 A From Leg 4.000 0.0000 165.000 No Ice 1.843 0.820 0.046
(16.5x13.4x5.9) 0.000 1/2"Ice  2.012 0.943 0.060
(AT&T) 0.000 1" Ice 2.190 1.075 0.077
Ericsson 4415 B30 B From Leg 4.000 0.0000 165.000 No Ice 1.843 0.820 0.046
(16.5x13.4x5.9) 0.000 1/2"Ice  2.012 0.943 0.060
(AT&T) 0.000 1" Ice 2.190 1.075 0.077
Ericsson 4415 B30 C From Leg 4.000 0.0000 165.000 No Ice 1.843 0.820 0.046
(16.5x13.4x5.9) 0.000 1/2"Ice  2.012 0.943 0.060
(AT&T) 0.000 1" Ice 2.190 1.075 0.077
Ericsson 4449 (18x13.2x9.4) A From Leg 4.000 0.0000 165.000 No Ice 1.980 1.410 0.070
(AT&T) 0.000 1/2"Ice  2.157 1.566 0.089
0.000 1" Ice 2.341 1.729 0.110
Ericsson 4449 (18x13.2x9.4) B From Leg 4.000 0.0000 165.000 No Ice 1.980 1410 0.070
(AT&T) 0.000 12"Ice  2.157 1.566 0.089
0.000 1" Ice 2.341 1.729 0.110
Ericsson 4449 (18x13.2x9.4) C From Leg 4.000 0.0000 165.000 No Ice 1.980 1.410 0.070
(AT&T) 0.000 1/2"Ice  2.157 1.566 0.089
0.000 1" Ice 2.341 1,729 0.110
CCI TPR65R-BUSA A From Leg 4.000 0.0000 165.000 No Ice 11.233 8.044 0.054
(96x11.7x7.6) 0.000 12"Ice  11.848 8.637 0.121
(AT&T) 0.000 1" Ice 12.471 9.238 0.195
CCI TPR65R-BUSA B From Leg 4.000 0.0000 165.000 No Ice 11.233 8.044 0.054
(96x11.7x7.6) 0.000 1/2"Ice  11.848 8.637 0.121
(AT&T) 0.000 1" Ice 12.471 9.238 0.195
CCI TPR65R-BUBA C From Leg 4.000 0.0000 165.000 No Ice 11.233 8.044 0.054
(96x11.7x7.6) 0.000 1/2"Tce  11.848 8.637 0.121
(AT&T) 0.000 1" Ice 12.471 9.238 0.195
Ericsson RRUS-4483 A From Leg 4.000 0.0000 165.000 No Ice 1.650 1.125 0.072
(15x13.2x9) 0.000 1/2" Ice 1.810 1.262 0.088
(AT&T) 0.000 1" Ice 1.978 1.406 0.106
Ericsson RRUS-4483 B From Leg 4.000 0.0000 165.000 No Ice 1.650 1.125 0.072
(15x13.2x9) 0.000 12" Ice 1.810 1.262 0.088
(AT&T) 0.000 1" Ice 1.978 1.406 0.106
Ericsson RRUS-4483 C From Leg 4.000 0.0000 165.000 No Ice 1.650 1.125 0.072
(15x13.2x9) 0.000 172" Ice 1.810 1.262 0.088
(AT&T) 0.000 1" Ice 1.978 1.406 0.106
Raycap DC6-48-60-0-8C-EV A From Leg 1.000 0.0000 165.000 No Ice 4.783 2.736 0.026
(31.4x18.28x10.24) 0.000 1/2"Ice  5.063 2.962 0.063
(AT&T) 0.000 1" Ice 5.350 3.195 0.104
Raycap DC6-48-60-0-8C-EV B From Leg 1.000 0.0000 165.000 No Ice 4.783 2.736 0.026
(31.4x18.28x10.24) 0.000 1/2"Ice  5.063 2.962 0.063
(AT&T) 0.000 1" Ice 5.350 3.195 0.104

Raycap DC6-48-60-0-8C-EV C From Leg 1.000 0.0000 165.000 No Ice 4.783 2.736 0.026
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(31.4x18.28x10.24) 0.000 1/2"Ice  5.063 2.962 0.063
(AT&T) 0.000 1" Ice 5.350 3.195 0.104
KRY 112 89/4 From Leg 4.000 0.0000 280.000 No Ice 0.559 0.362 0.015
(T-Mobile) 0.000 1/2"Tce  0.658 0.445 0.020
0.000 1" Ice 0.764 0.538 0.027
KRY 112 89/4 From Leg 4.000 0.0000 280.000 No Ice 0.559 0.362 0.015
(T-Mobile) 0.000 1/2"Ice  0.658 0.445 0.020
0.000 1" Ice 0.764 0.538 0.027
KRY 112 89/4 From Leg 4.000 0.0000 280.000 No Ice 0.559 0.362 0.015
(T-Mobile) 0.000 1/2"Ice  0.658 0.445 0.020
0.000 1" Ice 0.764 0.538 0.027
Sector Frames None 0.0000 280.000 No Ice 25.000 25.000 1.000
(T-Mobile) 1/2"Ice  30.000 30.000 1.250
1" Ice 35.000 35.000 1.500
KRY 112 144/1 From Leg 4.000 0.0000 280.000 No Ice 0.350 0.175 0.011
(T-Mobile) 0.000 1/2"Ice  0.426 0.234 0.014
0.000 1" Ice 0.509 0.301 0.019
KRY 112 144/1 From Leg 4.000 0.0000 280.000 No Ice 0.350 0.175 0.011
(T-Mobile) 0.000 12" Ice 0426 0.234 0.014
0.000 1" Ice 0.509 0.301 0.019
KRY 112 144/1 From Leg 4.000 0.0000 280.000 No Ice 0.350 0.175 0.011
(T-Mobile) 0.000 1/2"Ice 0426 0.234 0.014
0.000 1" Ice 0.509 0.301 0.019
RFS From Leg 4.000 0.0000 280.000 No Ice 6.586 2.150 0.041
APX16DWV-16DWV-S-E-A 0.000 12" Ice  6.962 2.490 0.074
20 (55.9x13.3x3.15) 0.000 1" Ice 7.344 2.837 0.113
(T-Mobile)
RFS From Leg 4.000 0.0000 280.000 No Ice 6.586 2.150 0.041
APX16DWV-16DWV-S-E-A 0.000 1/2"Ice  6.962 2.490 0.074
20 (55.9x13.3x3.15) 0.000 1" Ice 7.344 2.837 0.113
(T-Mobile)
RFS From Leg 4.000 0.0000 280.000 No Ice 6.586 2.150 0.041
APX16DWV-16DWV-S-E-A 0.000 1/2"Ice  6.962 2.490 0.074
20 (55.9x13.3x3.15) 0.000 1" Ice 7.344 2.837 0.113
(T-Mobile)
RFS From Leg 4.000 0.0000 280.000 Nolce 20267 8.744 0.101
APXVAARR24 43-U-NA20 0.000 12" Ice 20915 9.342 0213
(95.9x24x8.7) 0.000 1" Ice 21.570 9.947 0.334
(T-Mobile)
RFS From Leg 4.000 0.0000 280.000 No Ice 20.267 8.744 0.101
APXVAARR24 43-U-NA20 0.000 1/2"Ice 20915 9.342 0.213
(95.9x24x8.7) 0.000 1" Ice 21.570 9.947 0.334
(T-Mobile)
RFS From Leg 4.000 0.0000 280.000 Nolce  20.267 8.744 0.101
APXVAARR24 43-U-NA20 0.000 1/2"Ice 20915 9.342 0213
(95.9x24x8.7) 0.000 1" Ice 21.570 9.947 0.334
(T-Mobile)
Ericsson RRU 4449 B71B12 From Leg 4.000 0.0000 280.000 No Ice 1.639 1.291 0.074
(14.9x13.2x10.4) 0.000 1/2" Ice 1.799 1.436 0.091
(T-Mobile) 0.000 1" Ice 1.966 1.587 0.111
Ericsson RRU 4449 B71B12 From Leg 4.000 0.0000 280.000 No Ice 1.639 1.291 0.074
(14.9x13.2x10.4) 0.000 172" Ice 1.799 1.436 0.091
(T-Mobile) 0.000 1" Ice 1.966 1.587 0.111
Ericsson RRU 4449 B71B12 From Leg 4.000 0.0000 280.000 No Ice 1.639 1.291 0.074
(14.9x13.2x10.4) 0.000 1/2" Ice 1.799 1.436 0.091
(T-Mobile) 0.000 1" Ice 1.966 1.587 0.111
Ericsson AIR6488 2.5GHz From Leg 4.000 0.0000 280.000 No Ice 5.945 2.268 0.128
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(34.8x20.5x7.2) 0.000 1/2" Ice 6.256 2.498 0.166
(T-Mobile) 0.000 1" Ice 6.574 2.735 0.208
Ericsson AIR6488 2.5GHz B From Leg 4.000 0.0000 280.000 No Ice 5.945 2.268 0.128
(34.8x20.5x7.2) 0.000 12"Ice  6.256 2.498 0.166
(T-Mobile) 0.000 1" Ice 6.574 2.735 0.208
Ericsson AIR6488 2.5GHz C From Leg 4.000 0.0000 280.000 No Ice 5.945 2.268 0.128
(34.8x20.5x7.2) 0.000 1/2"Ice  6.256 2.498 0.166
(T-Mobile) 0.000 1" Ice 6.574 2.735 0.208
Ericsson AIR 3246 B66 A From Leg 4.000 0.0000 280.000 No Ice 7.939 5.172 0.180
(58.1x15.7x9.4) 0.000 1/2"Ice  8.339 5.539 0.235
(T-Mobile) 0.000 1" Ice 8.745 5914 0.295
Ericsson AIR 3246 B66 B From Leg 4.000 0.0000 280.000 No Ice 7.939 5.172 0.180
(58.1x15.7x9.4) 0.000 1/2"Ice  8.339 5.539 0.235
(T-Mobile) 0.000 1" Ice 8.745 5914 0.295
Ericsson AIR 3246 B66 C From Leg 4.000 0.0000 280.000 No Ice 7.939 5.172 0.180
(58.1x15.7x9.4) 0.000 1/2"Ice  8.339 5.539 0.235
(T-Mobile) 0.000 1" Ice 8.745 5914 0.295
Ericsson 4415 B25 A From Leg 4.000 0.0000 280.000 No Ice 1.650 0.682 0.000
(15x13.2x5.4) 0.000 1/2" Ice 1.810 0.794 0.013
(T-Mobile) 0.000 1" Ice 1.978 0.916 0.027
Ericsson 4415 B25 B From Leg 4.000 0.0000 280.000 No Ice 1.650 0.682 0.000
(15x13.2x5.4) 0.000 1/2" Ice 1.810 0.794 0.013
(T-Mobile) 0.000 1" Ice 1.978 0.916 0.027
Ericsson 4415 B25 C From Leg 4.000 0.0000 280.000 No Ice 1.650 0.682 0.000
(15x13.2x5.4) 0.000 1/2" Ice 1.810 0.794 0.013
(T-Mobile) 0.000 1" Ice 1.978 0.916 0.027
Dishes
Description Face Dish Offset  Offsets:  Azimuth 3dB Elevation Outside Aperture  Weight
or Type Type Horz  Adjustment  Beam Diameter Area
Leg Lateral Width
Vert
f ° ° [ il i K
8' Grid Dish (140lbs B Grid From 1.000 0.0000 239.000 8.000 Nolce  20.106 0.140
20.1CaAa) Leg 0.000 1/2"Ice  23.000 0.320
0.000 1" Ice 25.894 0.590
8' Grid Dish (140lbs  C Grid From 1.000 0.0000 247.000 8.000 Nolce  20.106 0.140
20.1CaAa) Leg 0.000 1/2"Ice  23.000 0.320
0.000 1" Ice 25.894 0.590
3' Grid Dish A Grid From 1.000 0.0000 339.000 3.000 No Ice 2.830 0.030
Leg 0.000 1/2"Ice 7467 0.068
0.000 1" Ice 12.103 0.107
3'Dish w/ Radomes B Paraboloid From 1.000 0.0000 351.000 3.000 No Ice 7.069 0.035
w/Radome Leg 0.000 1/2" Ice 7467 0.073
0.000 1" Ice 7.865 0.112
6' Grid Dish C Grid From 1.000 0.0000 435.000 6.000 Nolce  11.000 0.250
Leg 0.000 1/2"Ice  14.000 0.399
0.000 1" Ice 18.000 0.548
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| Tower Pressures - No Ice
G = 0.850 (base tower), 1.350 (upper structure)
Section z Ky q: Ag F Ar Ar A(eg Leg Cud. Cud4
Elevation a % In Out
c Face Face
fi Jt ksf i e bk Vi e Vis is
L1 484500 1.764| 0.030| 10.781| A 0.000 10.781 10.781 100.00 0.000 0.000
492.000-477.0 B 0.000 10.781 100.00 0.000 0.000
00 C 0.000 10.781 100.00 0.000 0.000
L2 467.000 [ 1.751| 0.030| 14.375( A 0.000 14.375 14375 | 100.00 0.000 0.000
477.000-457.0 B 0.000 14.375 100.00 0.000 0.000
00 (& 0.000 14.375 100.00 0.000 0.000
Tl 454500 ( 1.741] 0.030 20938 A 4.045 1.875 1.875 31.67 0.260 0.000
457.000-452.0 B 4.045 1.875 31.67 0.000 0.000
00 C 4.045 1.875 31.67 0.000 0.000
T2 447.000 | 1.735( 0.030 41875 A 4388 3.750 3.750 46.08 0.865 0.000
452.000-442.0 B 4.388 3.750 46.08 0.000 0.000
00 C 4.388 3.750 46.08 0.132 0.000
T3 432,000 ( 1.722| 0.030 83.750| A 7.829 7.500 7.500 48.93 4.564 0.000
442.000-422.0 B 7.829 7.500 48.93 5.346 0.000
00 C 7.829 7.500 48.93 3.692 0.000
T4 412.000 | 1.705] 0.029| 83.750| A 7.670 7.500 7.500 49.44 6.090 0.000
422.000-402.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 6.456 0.000
TS 392.000 | 1.687( 0.029 83.750 | A 7.670 7.500 7.500 49.44 6.090 0.000
402.000-382.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 6.456 0.000
T6 372.000 | 1.669| 0.029| 83.750| A 7.829 7.500 7.500 48.93 6.090 0.000
382.000-362.0 B 7.829 7.500 48.93 8224 0.000
00 G 7.829 7.500 48.93 6.456 0.000
T7 352.000 1.65] 0.028]| 83.750| A 7.670 7.500 7.500 49.44 6.090 0.000
362.000-342.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 7.235 0.000
T8 332.000 | 1.629| 0.028| 83.750| A 7.670 7.500 7.500 49.44 7.943 0.000
342.000-322.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 8.186 0.000
T9 312.000 | 1.608 [ 0.028 | 84.167| A 7.234 8.333 8.333 53.53 8270 0.000
322.000-302.0 B 7.234 8.333 53.53 8224 0.000
00 C 7.234 8.333 53.53 8.186 0.000
T10 292.000 | 1.586| 0.027| 84.167| A 7.628 8.333 8.333 52.21 11.370 0.000
302.000-282.0 B 7.628 8.333 52.21 8224 0.000
00 C 7.628 8.333 5221 8.627 0.000
TI1 272.000 | 1.562] 0.027| 84.583| A 8.704 9.167 9.167 51.29 46.704 0.000
282.000-262.0 B 8.704 9.167 51.29 29.608 0.000
00 C 8.704 9.167 51.29 13.010 0.000
T12 252.000 | 1.537( 0.027 84583 | A 7.743 9.167 9.167 54.21 51.175 0.000
262.000-242.0 B 7.743 9.167 54.21 31.984 0.000
00 C 7.743 9.167 54.21 22.706 0.000
TI3 232.000 ( 1.511) 0.026| 84583 A 7.586 9.167 9.167 54.72 54.663 0.000
242.000-222.0 B 7.586 9.167 54.72 31.984 0.000
00 C 7.586 9.167 54.72 25.806 0.000
T14 212.000 | 1483] 0.026| 85000 A 8.812 10.000 10.000 53.16 54.990 0.000
222.000-202.0 B 8.812 10.000 53.16 31.984 0.000
00 C 8.812 10.000 53.16 25.806 0.000
T15 192.000 | 1.452| 0.025| 85.000]| A 7.544 10.000 10.000 57.00 54.990 0.000
202.000-182.0 B 7.544 10.000 57.00 31.984 0.000
00 C 7.544 10.000 57.00 25.806 0.000
T16 172.000 | 1419 0.024 | 85.000| A 7.544 10.000 10.000 57.00 54.990 0.000
182.000-162.0 B 7.544 10.000 57.00 31.984 0.000
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c Face Face
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00 C 7.544 10.000 57.00 27.627 0.000
T17 152.000 | 1382 0.024 | 85.000( A 7.701 10.000 10.000 56.50 54.990 0.000
162.000-142.0 B 7.701 10.000 56.50 31.984 0.000
00 C 7.701 10.000 56.50 37.946 0.000
T18 132.000 | 1.342] 0.023 85.000 [ A 7.544 10.000 10.000 57.00 56.952 0.000
142.000-122.0 B 7.544 10.000 57.00 31.984 0.000
00 C 7.544 10.000 57.00 37.946 0.000
T19 117.000 | 1.308| 0.023 | 42.500| A 4316 5.000 5.000 53.67 29.675 0.000
122.000-112.0 B 4316 5.000 53.67 15.992 0.000
00 C 4316 5.000 53.67 18.973 0.000
T20 107.000 | 1284 0.022 42500 A 4319 5.000 5.000 53.65 30.329 0.000
112.000-102.0 B 4319 5.000 53.65 15.992 0.000
00 € 4319 5.000 53.65 18.973 0.000
T21 92.000 | 1244 0.021 85.000 | A 7.701 10.000 10.000 56.50 61.530 0.000
102.000-82.00 B 7.701 10.000 56.50 31.984 0.000
0 C 7.701 10.000 56.50 37.946 0.000
T22 72.000 | 1.181 | 0.020 85.000 [ A 7.544 10.000 10.000 57.00 61.530 0.000
82.000-62.000 B 7.544 10.000 57.00 31.984 0.000
C 7.544 10.000 57.00 37.946 0.000
T23 52.000| 1.103| 0.019| 85.000| A 7.701 10.000 10.000 56.50 61.530 0.000
62.000-42.000 B 7.701 10.000 56.50 31.984 0.000
C 7.701 10.000 56.50 37.946 0.000
T24 32.000| 0996| 0.017] 85.000| A 7.544 10.000 10.000 57.00 61.530 0.000
42.000-22.000 B 7.544 10.000 57.00 31.984 0.000
c 7.544 10.000 57.00 37.946 0.000
T25 12.000| 0.85(| 0.015| 85000 A 8.169 10.000 10.000 55.04 43.071 0.000
22.000-2.000 B 8.169 10.000 55.04 22.389 0.000
C 8.169 10.000 55.04 26.562 0.000
B Tower Pressure - With Ice
G = 0.850 (base tower), 1.350 (upper structure)
Section z Kz qz 1z Ac F Ar Ap Aug Leg CyAd, CyAy
Elevation a % In Out
c Face Face
ft fi ksf in Vs e 1 S 1 1 i
L1 484.500| 1.764 0.010[ 1.9623 15.687| A 0.000 15.687 15.687|  100.00 0.000 0.000
492.000-477.000 B 0.000 15.687 100.00 0.000 0.000
C 0.000 15.687 100.00 0.000 0.000
L2 467.0001 1.751] 0.010] 1.9551] 20.892] A 0.000 20.892 20.892(  100.00 0.000 0.000
477.000-457.000 B 0.000 20.892 100.00 0.000 0.000
C 0.000 20.892 100.00 0.000 0.000
Tl 454.500| 1.741f 0.009| 19498 22.562| A 4.045 9.700 5.125 37.29 1.429 0.000
457.000-452.000 B 4.045 9.700 37.29 0.000 0.000
C 4.045 9.700 37.29 0.000 0.000
T2 447.000] 1735 0.009] 1.9466| 45.119] A 4.388 18.779 10.239 44.19 4.758 0.000
452.000-442.000 B 4388 18.779 44.19 0.000 0.000
C 4.388 18.779 44.19 1.300 0.000
T3 432.000] 1.722 0.009| 1.9399 90.216] A 7.829 35313 20.433 47.36 22411 0.000
442.000-422.000 B 7.829 35313 47.36 15.433 0.000
&) 7.829 35.313 47.36 19.599 0.000
T4 412.000] 1.705[ 0.009f 19308 90.186] A 7.670 35.181 20.372 47.54 29.259 0.000
422.000-402.000 B 7.670 35.181 47.54 23.670 0.000
C 7.670 35.181 47.54 29.625 0.000
T5 392.000f 1.687| 0.009] 1.9212f 90.154] A 7.670 35.044 20.308 47.54 29.144 0.000
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Section z Kz q: tz Ac F Ar Ag Apg Leg CyA, C.A,

Elevation a % In Out

c Face Face

ft pid ksf in )i e )is v [ )is 7id

402.000-382.000 B 7.670 35.044 47.54 23.593 0.000
C 7.670 35.044 47.54 29.510 0.000
T6 372.000f 1.669( 0.009 19111 90.120] A 7.829 34.900 20.241 47.37 29.024 0.000
382.000-362.000 B 7.829 34.900 47.37 23.513 0.000
C 7.829 34.900 47.37 29.390 0.000
T7 352.000 1.65( 0.009 1.9006 90.085] A 7.670 34.749 20.171 47.55 28.897 0.000
362.000-342.000 B 7.670 34.749 47.55 23.429 0.000
C 7.670 34.749 47.55 33.463 0.000
T8 332.0001 1.629( 0.009 1.8895 90.048] A 7.670 34.590 20.097 47.56 37.042 0.000
342.000-322.000 B 7.670 34.590 47.56 23.340 0.000
& 7.670 34.590 47.56 38.418 0.000
T9 312.000( 1.608] 0.009 1.8778 90.426| A 7234 35.188 20.852 49.15 38.315 0.000
322.000-302.000 B 7234 35.188 49.15 23.247 0.000
C 7234 35.188 49.15 38.231 0.000
T10 292.000f 1.586] 0.009 1.8654 90.385] A 7.628 34.999 20.770 48.72 48.679 0.000
302.000-282.000 B 7.628 34.999 48.72 23.147 0.000
: C 7.628 34.999 48.72 41.085 0.000
T11 272.000] 1.562| 0.008 1.8522 90.757| A 8.704 35.578 21.515 48.59 104.488 0.000
282.000-262.000 B 8.704 35.578 48.59 50.760 0.000
C 8.704 35.578 48.59 56.723 0.000
Ti2 252.000( 1.537] 0.008 1.8381 90.710] A 7.743 35.366 21.421 49.69 112.627 0.000
262.000-242.000 B 7.743 35.366 49.69 53.628 0.000
C 7.743 35.366 49.69 83.793 0.000
T13 232.000] 1.511] 0.008 1.8230 90.660] A 7.586 35.150 21.320 49.89 127.258 0.000
242.000-222.000 B 7.586 35.150 49.89 53.400 0.000
C 7.586 35.150 49.89 92.022 0.000
T4 212.000{ 1.483] 0.008 1.8066 91.022| A 8.812 35.685 22.044 49.54 127.997 0.000
222.000-202.000 B 8.812 35.685 49.54 53.155 0.000
C 8.812 35.685 49.54 91.452 0.000
T15 192.000( 1.452] 0.008 1.7888 90.963| A 7.544 35.421 21.926 51.03 127.255 0.000
202.000-182.000 B 7.544 35421 51.03 52.887 0.000
C 7.544 35.421 51.03 90.830 0.000
T16 172.000f 1.419( 0.008 1.7693 90.898| A 7.544 35.143 21.795 51.06 126.440 0.000
182.000-162.000 B 7.544 35.143 51.06 52.593 0.000
C 7.544 35.143 51.06 95.409 0.000
T17 152.000( 1.382] 0.008 1.7475 90.825| A 7.701 34.834 21.650 50.90 125.535 0.000
162.000-142.000 B 7.701 34.834 50.90 52.266 0.000
C 7.701 34.834 50.90 124.161 0.000
T18 132.000 1.342 0.007 1.7230 90.743] A 7.544 34.486 21.487 51.12 132.681 0.000
142.000-122.000 B 7.544 34.486 51.12 51.899 0.000
C 7.544 34.486 51.12 122.962 0.000
T19 117.000] 1.308 0.007 1.7024 453371 A 4316 18.022 10.675 47.79 70.818 0.000
122.000-112.000 B 4316 18.022 47.79 25.794 0.000
C 4316 18.022 47.79 60.975 0.000
T20 107.000( 1.284] 0.007 1.6872 453121 A 7.065 13.788 10.624 50.95 73.121 0.000
112.000-102.000 B 7.065 13.788 50.95 25.680 0.000
C 7.065 13.788 50.95 60.604 0.000
T21 92.000] 1.244] 0.007 1.6620 90.540|] A 7.701 33.618 21.080 51.02 148.457 0.000
102.000-82.000 B 7.701 33.618 51.02 50.981 0.000
C 7.701 33.618 51.02 119.969 0.000
T22 72.000] 1.181 0.006 1.6217 90.406] A 7.544 33.046 20.811 51.27 146.300 0.000
82.000-62.000 B 7.544 33.046 51.27 50.376 0.000
C 7.544 33.046 5127 117.998 0.000
T23 52.000| 1.103| 0.006 1.5698 90.233] A 7.701 32.308 20.465 51.15 143.517 0.000
62.000-42.000 B 7.701 32.308 51.15 49.597 0.000
C 7.701 32.308 51.15 115.455 0.000
T24 32.0001 0.996[ 0.005 1.4954 89.985] A 7.544 31.251 19.969 5147 139.531 0.000
42.000-22.000 B 7.544 31.251 5147 48.479 0.000
& 7.544 31.251 51.47 111.812 0.000
T25 12.000 0.85] 0.005 1.3557 89.519] A 8.169 30.113 19.038 49.73 92.435 0.000
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Vertical Bridge Engineerin
ELC & o Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section z Kz q: tz Ac F Ar Ar A/L.g Leg Cy4, Cud,
Elevation a % In Out
c Face Face
ft ft ksf in 1 e Vi ¥ i yis yisd
22.000-2.000 B 8.169 30.113 49.73 32.467 0.000
C 8.169 30.113 49.73 73.482 0.000
Tower Pressure - Service
G = 0.850 (base tower), 1.350 (upper structure)
Section z K; qz Ag F Ap Ag A/L.g Leg C44. CL44
Elevation a % In Out
€ Face Face
[t bii ksf' £ e £ £ i [ £
L1 484.500 | 1.764 | 0.014 10.781 ] A 0.000 10.781 10.781 100.00 0.000 0.000
492.000-477.0 B 0.000 10.781 100.00 0.000 0.000
00 C 0.000 10.781 100.00 0.000 0.000
L2 467.000 | 1.751| 0.014| 14375 A 0.000 14.375 14.375 100.00 0.000 0.000
477.000-457.0 B 0.000 14.375 100.00 0.000 0.000
00 C 0.000 14.375 100.00 0.000 0.000
Tl 454500 | 1.741| 0.014] 20938| A 4.045 1.875 1.875 31.67 0.260 0.000
457.000-452.0 B 4.045 1.875 31.67 0.000 0.000
00 C 4.045 1.875 31.67 0.000 0.000
T2 447.000 1.735] 0.014| 41875| A 4.388 3.750 3.750 46.08 0.865 0.000
452.000-442.0 B 4.388 3.750 46.08 0.000 0.000
00 C 4388 3.750 46.08 0.132 0.000
T3 432.000| 1.722 0013 | 83.750| A 7.829 7.500 7.500 48.93 4.564 0.000
442.000-422.0 B 7.829 7.500 48.93 5.346 0.000
00 C 7.829 7.500 48.93 3.692 0.000
T4 412.000| 1.705| 0013 83.750| A 7.670 7.500 7.500 49.44 6.090 0.000
422.000-402.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 6.456 0.000
T5 392.000| 1.687| 0.013| 83750 A 7.670 7.500 7.500 49.44 6.090 0.000
402.000-382.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 6.456 0.000
T6 372.000| 1.669| 0.013 | 83.750| A 7.829 7.500 7.500 48.93 6.090 0.000
382.000-362.0 B 7.829 7.500 48.93 8224 0.000
00 C 7.829 7.500 48.93 6.456 0.000
T7 352.000 1.65( 0013 | 83750 A 7.670 7.500 7.500 49.44 6.090 0.000
362.000-342.0 B 7.670 7.500 49.44 8.224 0.000
00 C 7.670 7.500 49.44 7235 0.000
T8 332,000 1.629| 0.013| 83750 A 7.670 7.500 7.500 49.44 7.943 0.000
342.000-322.0 B 7.670 7.500 49.44 8224 0.000
00 C 7.670 7.500 49.44 8.186 0.000
T9 312.000| 1.608| 0.013| 84.167| A 7234 8.333 8.333 53.53 8.270 0.000
322.000-302.0 B 7.234 8.333 53.53 8.224 0.000
00 C 7234 8.333 53.53 8.186 0.000
T10 292,000 1.586| 0.012| 84.167| A 7.628 8.333 8.333 5221 11.370 0.000
302.000-282.0 B 7.628 8.333 5221 8.224 0.000
00 C 7.628 8.333 5221 8.627 0.000
T11 272.000| 1562 0012 84.583| A 8.704 9.167 9.167 51.29 46.704 0.000
282.000-262.0 B 8.704 9.167 51.29 29.608 0.000
00 C 8.704 9.167 51.29 13.010 0.000
T12 252.000| 1.537| 0.012| 84.583| A 7.743 9.167 9.167 5421 51.175 0.000
262.000-242.0 B 7.743 9.167 5421 31.984 0.000
00 C 7.743 9.167 54.21 22.706 0.000
T13 232,000 1.511| 0.012| 84.583| A 7.586 9.167 9.167 54.72 54.663 0.000
242.000-222.0 B 7.586 9.167 54.72 31.984 0.000
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Vertical Bridge Engineerin
Tre T & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 ;
FAX: 605-540-4622 Luke Myrick
Section z Kz q: Ac F Ar Ar Arg Leg Cid, Cydy
Elevation a % In Out
c Face Face
i ft ksf £ e e s i in is
00 C 7.586 9.167 54.72 25.806 0.000
T14 212.000 | 1.483| 0.012 85.000| A 8.812 10.000 10.000 53.16 54.990 0.000
222.000-202.0 B 8.812 10.000 53.16 31.984 0.000
00 C 8.812 10.000 53.16 25.806 0.000
TS5 192.000 | 1452 0.011 85.000( A 7.544 10.000 10.000 57.00 54.990 0.000
202.000-182.0 B 7.544 10.000 57.00 31.984 0.000
00 C 7.544 10.000 57.00 25.806 0.000
T16 172.000| 1419 0.011 85.000 | A 7.544 10.000 10.000 57.00 54.990 0.000
182.000-162.0 B 7.544 10.000 57.00 31.984 0.000
00 C 7.544 10.000 57.00 27.627 0.000
T17 152.000 | 1.382| 0.011 85.000| A 7.701 10.000 10.000 56.50 54,990 0.000
162.000-142.0 B 7.701 10.000 56.50 31.984 0.000
00 C 7.701 10.000 56.50 37.946 0.000
T18 132.000 | 1.342| 0.011 85.000 | A 7.544 10.000 10.000 57.00 56.952 0.000
142.000-122.0 B 7.544 10.000 57.00 31.984 0.000
00 C 7.544 10.000 57.00 37.946 0.000
T19 117.000 | 1.308 | 0.010 42500 A 4316 5.000 5.000 53.67 29.675 0.000
122.000-112.0 B 4316 5.000 53.67 15.992 0.000
00 C 4316 5.000 53.67 18.973 0.000
T20 107.000 | 1.284 | 0.010 42,500 A 4319 5.000 5.000 53.65 30.329 0.000
112.000-102.0 B 4319 5.000 53.65 15.992 0.000
00 C 4.319 5.000 53.65 18.973 0.000
T21 92.000 | 1244] 0.010 85.000 | A 7.701 10.000 10.000 56.50 61.530 0.000
102.000-82.00 B 7.701 10.000 56.50 31.984 0.000
0 C 7.701 10.000 56.50 37.946 0.000
T22 72.000| 1.181| 0.009 85.000 | A 7.544 10.000 10.000 57.00 61.530 0.000
82.000-62.000 B 7.544 10.000 57.00 31.984 0.000
C 7.544 10.000 57.00 37.946 0.000
T23 52.000| 1.103] 0.009 85.000| A 7.701 10.000 10.000 56.50 61.530 0.000
62.000-42.000 B 7.701 10.000 56.50 31.984 0.000
C 7.701 10.000 56.50 37.946 0.000
T24 32.000 | 0.996] 0.008 85.000 | A 7.544 10.000 10.000 57.00 61.530 0.000
42.000-22.000 B 7.544 10.000 57.00 31.984 0.000
C 7.544 10.000 57.00 37.946 0.000
T25 12.000 0.85| 0.007 85.000 | A 8.169 10.000 10.000 55.04 43.071 0.000
22.000-2.000 B 8.169 10.000 55.04 22.389 0.000
C 8.169 10.000 55.04 26.562 0.000
Tower Forces - No Ice - Wind Normal To Face
Section Add Self F e Cr q- Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e bisd K klf
L1 0.000 0535 A 1 0.6 0.030 1 1 10.781 0.266 0.018 C
492.000-477.0 B 1 0.6 1 1 10.781
00 C 1 0.6 1 1 10.781
L2 0.000 0713 | A 1 0.6 ] 0.030 1 1 14.375 0.351 0.018 C
477.000-457.0 B 1 0.6 1 1 14.375
00 C 1 0.6 1 1 14.375
Tl 0.000 0418] A 0283 ] 2.343| 0.030 1 l 5.158 0.312 0.062 C
457.000-452.0 B 0.283 | 2.343 1 1 5.158
00 C 0.283 ]| 2.343 1 1 5.158
T2 0.002 0643 | A 0.194 | 2.615| 0.030 1 1 6.538 0.450 0.045 C
452.000-442.0 B 0.194 | 2.615 1 1 6.538
00 C 0.194 | 2.615 1 1 6.538
T3 0.055 1341 A 0.183 ] 2.654 | 0.030 1 1 12.117 1.017 0.051 C
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Vertical Bridge Engineerin
IigLC & & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q: Dr Dg Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
It K K e S K kif
442.000-422.0 B 0.183 | 2.654 1 1 12.117
00 C 0.183 | 2.654 1 1 12117
T4 0.089 1229 A 0.181 2.66 | 0.029 1 1 11.956 1.106 0.055 C
422.000-402.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T5 0.089 1229 A 0.181 266 0.029 1 1 11.956 1.094 0.055 C
402.000-382.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T6 0.089 13411 A 0.183 | 2.654| 0.029 1 1 12,117 1.091 0.055 C
382.000-362.0 B 0.183 | 2.654 1 1 12147
00 C 0.183 | 2.654 1 1 12,117
T7 0.091 1229 A 0.181 2.66 | 0.028 1 1 11.956 1.081 0.054 C
362.000-342.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 | 1 11.956
T8 0.098 1229 A 0.181 266 | 0.028 1 1 11.956 1.108 0.055 C
342.000-322.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T9 0.099 1440 | A 0.185| 2.647| 0.028 1 1 12.001 1.097 0.055 C
322.000-302.0 B 0.185 | 2.647 1 1 12.001
00 C 0.185| 2.647 1 1 12.001
TI10 0.113 1419 A 0.19| 2.631| 0.027 1 1 12.401 1.151 0.058 C
302.000-282.0 B 0.19 | 2.631 1 1 12.401
00 C 0.19] 2.631 1 1 12.401
TIT 0.366 1.858 | A 0211 ] 2.559| 0.027 1 1 13.989 1.780 0.089 A
282.000-262.0 B 0211 | 2.559 1 1 13.989
00 C 0211 2.559 1 1 13.989
T2 0.435 1.742 | A 02] 259 | 0.027 1 1 13.009 1.865 0.093 A
262.000-242.0 B 02 2.59 1 1 13.009
00 C 02 2.59% 1 1 13.009
T13 0.459 1.629| A 0.198 | 2.602 | 0.026 1 1 12.849 1.902 0.095 A
242.000-222.0 B 0.198 | 2.602 1 1 12.849
00 C 0.198 | 2.602 1 1 12.849
T14 0.460 2201 | A 0.221 | 2.526 | 0.026 1 1 14.597 1.945 0.097 A
222.000-202.0 B 0.221 ] 2.526 1 1 14.597
00 C 0.221| 2.526 1 1 14.597
TI5 0.460 1.860 | A 0.206 | 2.575| 0.025 1 1 13.301 1.849 0.092 A
202.000-182.0 B 0.206 | 2.575 1 1 13.301
00 C 0.206 | 2.575 1 1 13.301
T16 0.463 1.860 | A 0.206 | 2.575| 0.024 I 1 13.301 1.818 0.091 A
182.000-162.0 B 0.206 | 2.575 1 1 13.301
00 C 0.206 | 2.575 1 1 13.301
T17 0.481 1972 | A 0.208 | 2.569 | 0.024 1 1 13.460 1.842 0.092 A
162.000-142.0 B 0.208 | 2.569 1 1 13.460
00 C 0.208 | 2.569 1 1 13.460
TI8 0.487 1.860 | A 0.206 | 2.575| 0.023 1 1 13.301 1.805 0.090 A
142.000-122.0 B 0.206 | 2.575 1 1 13.301
00 C 0.206 | 2.575 1 1 13.301
T19 0.247 0959 ] A 0219] 2533 0.023 1 1 7.206 0.915 0.092 A
122.000-112.0 B 0219 2.533 1 1 7.206
00 C 0219 2.533 1 1 7.206
T20 0.249 1.060 | A 0219 2.533| 0.022 1 1 7210 0.906 0.091 A
112.000-102.0 B 0219 2.533 1 1 7210
00 (& 0219 2.533 1 1 7210
T21 0.501 1972 | A 0.208 | 2.569 | 0.021 1 1 13.460 1.729 0.086 A
102.000-82.00 B 0.208 | 2.569 1 1 13.460
0 C 0.208 | 2.569 1 1 13.460
T22 0.501 1.860 [ A 0.206 | 2.575| 0.020 1 1 13.301 1.636 0.082 A
82.000-62.000 B 0206 | 2.575 1 1 13.301
C 0.206 | 2.575 1 1 13.301
T23 0.501 1972 | A 0.208 | 2.569| 0.019 1 1 13.460 1.533 0.077 A
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g e Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 Luke Mvrick
FAX: 605-540-4622 y
Section Add Self F e Cr q- Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e is K kIf
62.000-42.000 B 0.208 | 2.569 1 1 13.460
C 0208 | 2.569 1 1 13.460
T24 0.501 1.860 | A 0206 | 2.575| 0.017 1 1 13.301 1.380 0.069 A
42.000-22.000 B 0.206 | 2.575 1 1 13.301
C 0206 | 2.575 1 1 13.301
T25 0.351 1.889 | A 0.214] 2551 | 0.015 1 1 13.940 0.969 0.048 A
22.000-2.000 B 0214 | 2551 1 1 13.940
C 0214 | 2551 1 1 13.940
Sum Weight: 7.191 39.321 33.998

Tower Forces - No Ice - Wind 60 To Face

Section Add Self F e Cr q: Dr Dr Ag F W Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e f K klf

Ll 0.000 0535 A 1 0.6 | 0.030 1 1 10.781 0.266 0.018 C
492.000-477.0 B 1 0.6 1 1 10.781
00 C 1 0.6 1 1 10.781

L2 0.000 0713 ] A 1 0.6 0.030 1 1 14.375 0.351 0.018 C
477.000-457.0 B 1 0.6 1 1 14.375
00 C 1 0.6 1 1 14.375

T1 0.000 0418 A 0283 2.343( 0.030 0.8 1 4.349 0.264 0.053 Cc
457.000-452.0 B 0283 | 2.343 0.8 1 4.349
00 C 0.283 | 2.343 0.8 1 4.349

T2 0.002 0.643 | A 0.194| 2.615] 0.030 0.8 1 5.661 0.391 0.039 C
452.000-442.0 B 0.194 1 2.615 0.8 1 5.661
00 C 0.194 | 2.615 0.8 1 5.661

T3 0.055 13411 A 0.183 | 2.654 | 0.030 0.8 1 10.551 0.912 0.046 C
442.000-422.0 B 0.183 2.654 0.8 1 10.551
00 € 0.183 ] 2.654 0.8 1 10.551

T4 0.089 12291 A 0.181 2.66 | 0.029 0.8 1 10.422 1.004 0.050 C
422.000-402.0 B 0.181 | 2.66 0.8 1 10.422
00 C 0.181| 2.66 0.8 1 10.422

T5 0.089 1229 A 0.181 | 2.66( 0.029 0.8 1 10.422 0.993 0.050 C
402.000-382.0 B 0.181| 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422

T6 0.089 13411 A 0.183 | 2.654 | 0.029 0.8 1 10.551 0.989 0.049 C
382.000-362.0 B 0.183 | 2.654 0.8 1 10.551
00 C 0.183 | 2.654 0.8 1 10.551

T7 0.091 1229 A 0.181 2.66 [ 0.028 0.8 1 10.422 0.982 0.049 (]
362.000-342.0 B 0.181| 2.6 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422

T8 0.098 1229 A 0.181 2.66 | 0.028 0.8 1 10.422 1.011 0.051 C
342.000-322.0 B 0.181 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422

T9 0.099 1440 A 0.185] 2.647| 0.028 0.8 1 10.554 1.007 0.050 C
322.000-302.0 B 0.185| 2.647 0.8 1 10.554
00 (& 0.185| 2.647 0.8 1 10.554

TI10 0.113 1419 A 0.19( 2.631| 0.027 0.8 1 10.875 1.058 0.053 C
302.000-282.0 B 0.19] 2.631 0.8 1 10.875
00 C 0.19] 2.631 0.8 1 10.875

TI1 0.366 1.858 [ A 0.211] 2.559| 0.027 0.8 1 12.248 1.678 0.084 B
282.000-262.0 B 0211 2.559 0.8 1 12.248
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Vertical Bridge Engineerin,
LgLC g 5 Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q: Dr Dy Ap F W Ctrl.
Elevation Weight Weight a Face
c ksf
St K K e Vi K KIf
00 C 0211 2.559 0.8 1 12.248
Ti2 0.435 1.742 | A 02| 259 | 0.027 0.8 1 11.461 1.775 0.089 B
262.000-242.0 B 02| 2.596 0.8 1 11.461
00 € 02| 2.59 0.8 1 11.461
T13 0.459 1.629| A 0.198 | 2.602 | 0.026 0.8 1 11.332 1.814 0.091 B
242.000-222.0 B 0.198 | 2.602 0.8 1 11.332
00 C 0.198 | 2.602 0.8 1 11.332
T14 0.460 2201 A 0221 | 2.526 | 0.026 0.8 1 12.835 1.848 0.092 B
222.000-202.0 B 0221 2.526 0.8 1 12.835
00 C 0.221 ] 2.526 0.8 1 12.835
T1S 0.460 1.860 | A 0.206 | 2.575| 0.025 0.8 1 11.792 1.766 0.088 B
202.000-182.0 B 0206 | 2.575 0.8 1 11.792
00 C 0.206 | 2.575 0.8 1 11.792
T16 0.463 1.860 | A 0.206 | 2.575| 0.024 0.8 1 11.792 1.737 0.087 B
182.000-162.0 B 0.206 | 2.575 0.8 1 11,792
00 C 0.206 | 2.575 0.8 1 11.792
T17 0.481 1972 | A 0208 | 2.569 | 0.024 0.8 1 11.920 1.762 0.088 B
162.000-142.0 B 0.208 | 2.569 0.8 1 11.920
00 C 0.208 | 2.569 0.8 1 11.920
T18 0.487 1.860 | A 0.206 | 2.575| 0.023 0.8 1 11.792 1.729 0.086 B
142.000-122.0 B 0.206 | 2.575 0.8 1 11.792
00 C 0206 | 2.575 0.8 1 11.792
T19 0.247 0959 | A 0219 2.533 | 0.023 0.8 1 6.343 0.873 0.087 B
122.000-112.0 B 0.219| 2.533 0.8 1 6.343
00 C 0.219| 2.533 0.8 1 6.343
T20 0.249 1.060 | A 0.219] 2.533 | 0.022 0.8 1 6.346 0.865 0.086 B
112.000-102.0 B 0219 ] 2.533 0.8 1 6.346
00 C 0219 ] 2.533 0.8 1 6.346
T21 0.501 19721 A 0.208 | 2.569 | 0.021 0.8 1 11.920 1.657 0.083 B
102.000-82.00 B 0.208 | 2.569 0.8 1 11.920
0 C 0.208 | 2.569 0.8 1 11.920
T22 0.501 1.860 | A 0.206 | 2.575| 0.020 0.8 1 11.792 1.569 0.078 B
82.000-62.000 B 0.206 | 2.575 0.8 1 11.792
C 0.206 | 2.575 0.8 1 11.792
T23 0.501 1972 A 0.208 | 2.569 | 0.019 0.8 1 11.920 1.469 0.073 B
62.000-42.000 B 0.208 | 2.569 0.8 1 11.920
C 0.208 | 2.569 0.8 1 11.920
T24 0.501 1860 | A 0206 | 2.575| 0.017 0.8 | 11.792 1.323 0.066 B
42.000-22.000 B 0206 | 2.575 0.8 1 11.792
C 0.206 | 2.575 0.8 1 11.792
T25 0.351 1.889| A 0214 2.551 | 0.015 0.8 1 12.306 0.917 0.046 B
22.000-2.000 B 0214 ] 2.551 0.8 1 12.306
C 0214 | 2.551 0.8 1 12.306
Sum Weight: 7.191 39.321 32.012

Tower Forces - No Ice - Wind 90 To Face

Section Add Self F e Cr q- Dr Dy Ag F w Crrl.
Elevation Weight Weight a Face
c ksf
It K K e i K kif
L1 0.000 0.535| A 1 0.6 0.030 1 1 10.781 0.266 0.018 C
492.000-477.0 B 1 0.6 1 1 10.781
00 C 1 0.6 1 1 10.781
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550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q: Dy Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e Vs K KIf
L2 0.000 0713 | A 1 0.6 ] 0.030 1 1 14.375 0.351 0.018 C
477.000-457.0 B 1 0.6 1 1 14.375
00 C 1 0.6 1 1 14.375
T1 0.000 0418 A 0283 | 2.343 | 0.030 0.85 1 4.551 0.276 0.055 C
457.000-452.0 B 0283 ] 2.343 0.85 1 4551
00 C 0283 2.343 0.85 1 4.551
T2 0.002 0643 A 0.194 | 2.615| 0.030 0.85 1 5.880 0.406 0.041 C
452.000-442.0 B 0.194 | 2.615 0.85 1 5.880
00 C 0.194 | 2615 0.85 1 5.880
T3 0.055 1341] A 0.183 | 2.654 | 0.030 0.85 1 10.943 0.939 0.047 C
442.000-422.0 B 0.183| 2.654 0.85 1 10.943
00 C 0.183 | 2.654 0.85 1 10.943
T4 0.089 1229 A 0.181 266 0.029 0.85 1 10.805 1.029 0.051 C
422.000-402.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T5 0.089 1229 A 0.181 2.66 | 0.029 0.85 1 10.805 1.019 0.051 C
402.000-382.0 B 0.181 2.66 0.85 1 10.805
00 [& 0.181 2.66 0.85 1 10.805
T6 0.089 1341 A 0.183| 2.654 | 0.029 0.85 1 10.943 1.015 0.051 C
382.000-362.0 B 0.183 | 2.654 0.85 1 10.943
00 C 0.183 | 2.654 0.85 1 10.943
T7 0.091 1.229| A 0.181 2.66 | 0.028 0.85 1 10.805 1.007 0.050 C
362.000-342.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T8 0.098 1229] A 0.181 2,66 0.028 0.85 1 10.805 1.035 0.052 C
342.000-322.0 B 0.181 2.66 0.85 1 10.805
00 © 0.181 2.66 0.85 1 10.805
T9 0.099 1440 ( A 0.185] 2.647| 0.028 0.85 1 10.916 1.030 0.051 C
322.000-302.0 B 0.185] 2.647 0.85 1 10.916
00 C 0.185| 2.647 0.85 1 10.916
T10 0.113 1419] A 0.19| 2.631| 0.027 0.85 1 11.257 1.082 0.054 C
302.000-282.0 B 0.19] 2.631 0.85 1 11.257
00 C 0.19] 2.631 0.85 1 11.257
Tl11 0.366 1.858 | A 0211 2559 0.027 0.85 1 12.683 1.719 0.086 C
282.000-262.0 B 0211 ] 2.559 0.85 1 12.683
00 C 0211] 2.559 0.85 1 12.683
T12 0.435 1.742 | A 02] 259 | 0.027 0.85 1 11.848 1.799 0.090 B
262.000-242.0 B 02] 259 0.85 1 11.848
00 C 02| 2596 0.85 1 11.848
T13 0.459 1.629 | A 0.198 | 2.602 | 0.026 0.85 1 11.711 1.849 0.092 B
242.000-222.0 B 0.198 | 2.602 0.85 1 11.711
00 C 0.198 | 2.602 0.85 1 11.711
T14 0.460 2201 A 0221 2526 0.026 0.85 1 13.276 1.885 0.094 B
222.000-202.0 B 0221 ] 2.526 0.85 1 13.276
00 C 0221 ] 2.526 0.85 1 13.276
T15 0.460 1.860 | A 0206 | 2.575| 0.025 0.85 1 12.169 1.799 0.090 B
202.000-182.0 B 0.206 | 2.575 0.85 1 12.169
00 (@ 0206 | 2.575 0.85 1 12.169
Tl6 0.463 1.860 | A 0206 | 2575 0.024 0.85 1 12.169 1.773 0.089 B
182.000-162.0 B 0.206 | 2.575 0.85 1 12.169
00 C 0.206 | 2.575 0.85 1 12.169
T17 0.481 1972 A 0.208 | 2.569 | 0.024 0.85 1 12.305 1.812 0.091 B
162.000-142.0 B 0.208 | 2.569 0.85 1 12.305
00 C 0.208 | 2.569 0.85 1 12.305
T18 0.487 1.860 | A 0206 | 2.575| 0.023 0.85 1 12.169 1.777 0.089 B
142.000-122.0 B 0206 | 2575 0.85 1 12.169
00 C 0.206 | 2.575 0.85 1 12.169
T19 0.247 0959 A 0219 2533 | 0.023 0.85 1 6.559 0.898 0.090 B
122.000-112.0 B 0219] 2.533 0.85 1 6.559
00 C 0219] 2.533 0.85 1 6.559
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550 River Dr.
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Phone: 605-540-4622 X
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Section Add Self F e Cr q- Dp Dr Ar F w Cirl.
Elevation Weight Weight a Face
c ksf
It K K e bis K kIf
T20 0.249 1.060 | A 0219 2533 | 0.022 0.85 1 6.562 0.889 0.089 B
112.000-102.0 B 0219 2.533 0.85 1 6.562
00 (8 0219 2.533 0.85 1 6.562
T21 0.501 1972 | A 0208 | 2.569| 0.021 0.85 1 12.305 1.702 0.085 B
102.000-82.00 B 0208 | 2.569 0.85 1 12.305
0 C 0208 | 2.569 0.85 1 12.305
T22 0.501 1.860 | A 0.206 | 2.575| 0.020 0.85 1 12.169 1.612 0.081 B
82.000-62.000 B 0.206 | 2.575 0.85 1 12.169
C 0.206 | 2.575 0.85 1 12.169
T23 0.501 1972 | A 0.208 | 2.569| 0.019 0.85 1 12.305 1.509 0.075 B
62.000-42.000 B 0.208 | 2.569 0.85 1 12.305
C 0.208 | 2.569 0.85 1 12.305
T24 0.501 1.860 | A 0206 | 2.575| 0.017 0.85 1 12.169 1.359 0.068 B
42.000-22.000 B 0.206 | 2.575 0.85 1 12.169
c 0.206 | 2.575 0.85 1 12.169
T25 0.351 1889 A 0214 2.551| 0.015 0.85 1 12.714 0.943 0.047 B
22.000-2.000 B 0214 ] 2551 0.85 1 12.714
C 0214 | 2.551 0.85 1 12.714
Sum Weight: 7.191 39.321 32.780
Tower Forces - With Ice - Wind Normal To Face
Section Add Self F e Cr q- Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
fi K K e 7 K KIf
L1 0.000 0916 | A 1 12| 0.010 1 1 15.687 0.244 0.016 C
492.000-477.0 B 1 12 1 1 15.687
00 C 1 1.2 1 1 15.687
L2 0.000 1219 A 1 1.2 0.010 1 1 20.892 0.322 0.016 C
477.000-457.0 B 1 1.2 1 1 20.892
00 C 1 1.2 1 1 20.892
T1 0.021 1201 | A 0.609 | 1.799 | 0.009 1 1 11.316 0.168 0.034 (B
457.000-452.0 B 0.609 | 1.799 1 1 11.316
00 C 0.609 | 1.799 1 1 11.316
T2 0.086 1883 A 0513 1.883| 0.009 1 1 17.390 0.286 0.029 C
452.000-442.0 B 0.513 | 1.883 1 1 17.390
00 C 0.513 | 1.883 1 1 17.390
T3 0.897 3643 A 0478 1.93 | 0.009 1 1 31611 0.725 0.036 C
442.000-422.0 B 0.478 1.93 1 1 31611
00 C 0.478 1.93 1 1 31611
T4 1.308 3446 A 04751 1.934] 0.009 1 1 31.308 0.819 0.041 C
422.000-402.0 B 04751 1934 1 1 31.308
00 C 0475 1.934 1 1 31.308
T5 1.298 3431 A 04741 1936 0.009 1 1 31.191 0.809 0.040 C
402.000-382.0 B 0474 1.936 1 | 31.191
00 C 04741 1.936 1 1 31.191
T6 1.288 3595 A 04741 1.936| 0.009 1 1 31.260 0.799 0.040 C
382.000-362.0 B 04741 1.936 1 1 31.260
00 C 04741 1936 1 1 31.260
T7 1.337 3398 | A 0471 1941 0.009 1 1 30.942 0.804 0.040 C
362.000-342.0 B 0471 1.941 1 1 30.942
00 C 0471 1941 1 1 30.942
T8 1.519 3380 A 0469 | 1943 | 0.009 1 1 30.807 0.846 0.042 C
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Section Add Self F e Cr q- D Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
fi K K e Vi K kif
342.000-322.0 B 0.469 | 1.943 1 1 30.807
00 C 0.469 | 1.943 1 1 30.807
T9 1.527 3604 A 0.469 | 1.943| 0.009 1 1 30.768 0.839 0.042 C
322.000-302.0 B 0469 1.943 1 1 30.768
00 C 0469 | 1943 1 1 30.768
T10 1.721 3566 A 0472 1.94] 0.009 1 1 31.081 0.880 0.044] C
302.000-282.0 B 0472 1.94 1 1 31.081
00 C 0472 194 1 1 31.081
T11 3.178 4153 | A 0.488 | 1.916 | 0.008 1 1 32.845 1.172 0.059| A
282.000-262.0 B 0.488 | 1.916 1 1 32.845
00 C 0488 | 1916 1 1 32.845
T12 3.677 3943 A 0475 1.934] 0.008 1 1 31.507 1.265 0.063| A
262.000-242.0 B 0475] 1.934 1 1 31.507
00 C 0475 1934 1 1 31.507
T13 3.970 3741 A 0.471 1.94 | 0.008 1 1 31.136 1.321 0.066| A
242.000-222.0 B 0471 1.94 1 1 31.136
00 C 0471 1.94 1 1 31.136
T14 3.945 4516 A 0.489] 1915| 0.008 1 1 33.044 1.287 0.064| A
222.000-202.0 B 0489 | 1915 1 1 33.044
00 C 0.489| 1915 1 1 33.044
T15 3.896 3950 A 0.472 | 1.939| 0.008 1 1 31.293 1.264 0.063 A
202.000-182.0 B 0472 1.939 1 1 31.293
00 c 04721 1.939 1 1 31.293
T16 3.890 3918 A 047 1.943| 0.008 1 1 31.057 1.244 0.062| A
182.000-162.0 B 047 1.943 1 1 31.057
00 C 047 1943 1 1 31.057
T17 4.098 4058 A 0468 | 1.945| 0.008 1 1 30.984 1.219" 0.061 C
162.000-142.0 B 0.468 | 1.945 1 1 30.984
00 C 0.468 | 1.945 1 1 30.984
T18 4.139 3844 A 0.463] 1952 0.007 1 1 30.506 1.182 0059 C
142.000-122.0 B 0463 | 1.952 1 1 30.506
00 C 0463] 1952 1 1 30.506
T19 2.106 02033 A 0493 1.91] 0.007 1 1 16.590 0.576" 0.058] C
122.000-112.0 B 0493 191 1 1 16.590
00 C 0.493 1.91 1 1 16.590
T20 2.119 1931 A 0.46| 1957 0.007 1 1 16.224 0.565" 0056 C
112.000-102.0 B 046 | 1957 1 1 16.224
00 C 046 | 1957 1 1 16.224
T21 4205 3920 A 0456 | 1.963| 0.007 1 1 29.970 1.093" 0055 C
102.000-82.00 B 0.456 | 1.963 1 1 29.970
0 C 0.456 | 1.963 1 1 29.970
T22 4.077 3687 A 04491 1.975| 0.006 1 1 29.315 1.037' 0052 C
82.000-62.000 B 0.449 | 1975 1 1 29.315
C 0449 1975 1 1 29.315
T23 3.916 3.776 | A 0.443 | 1.984 | 0.006 1 1 28.898 0.966' 0048 C
62.000-42.000 B 0.443 | 1.984 1 1 28.898
C 0.443 | 1.984 1 1 28.898
T24 3.691 3497 A 0431 2.006 | 0.005 1 1 27.866 0.870" 0.044| C
42.000-22.000 B 0431 2.006 1 1 27.866
C 0431 2.006 1 1 27.866
T25 2.300 3409 A 0.428 | 2.012| 0.005 1 1 27.702 0.610 0030 A
22.000-2.000 B 0428 2012 1 1 27.702
(@ 0428 [ 2.012 1 1 27.702
Sum Weight: 64.208 87.658 2.1A, 23213
limit
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Tower Forces - With Ice - Wind 60 To Face
Section Add Self F e Cr q- Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
fr K 4 e 7 K KIf
L1 0.000 0916 | A 1 12| 0.010 1 1 15.687 0.244 0.016 C
492.000-477.0 B 1 12 1 1 15.687
00 C 1 12 1 1 15.687
L2 0.000 1219 A 1 12| 0.010 1 1 20.892 0.322 0.016 C
477.000-457.0 B 1 1.2 1 1 20.892
00 C 1 1.2 1 1 20.892
T1 0.021 1201 A 0.609 | 1.799| 0.009 0.8 1 10.507 0.157 0.031 C
457.000-452.0 B 0.609 | 1.799 0.8 1 10.507
00 C 0.609 | 1.799 0.8 1 10.507
T2 0.086 1.883 ] A 0.513] 1.883| 0.009 0.8 1 16.512 0.273 0.027 C
452.000-442.0 B 0.513] 1.883 0.8 1 16.512
00 C 0.513 ] 1.883 0.8 1 16.512
T3 0.897 3643 | A 0478 193] 0.009 0.8 1 30.045 0.700 0.035 Cc
442.000-422.0 B 0478 1.93 0.8 1 30.045
00 & 0.478 1.93 0.8 1 30.045
T4 1.308 3446 A 0475] 1.934| 0.009 0.8 1 29.774 0.796 0.040 C
422.000-402.0 B 0475] 1934 0.8 | 29.774
00 C 0475 | 1934 0.8 1 29.774
T5 1.298 3431 A 04741 1.936| 0.009 0.8 1 29.657 0.786 0.039 C
402.000-382.0 B 04741 1.936 0.8 1 29.657
00 C 04741 1.936 0.8 1 29.657
T6 1.288 3595 A 04741 1.936| 0.009 0.8 1 29.694 0.776 0.039 C
382.000-362.0 B 04741 1.936 0.8 1 29.694
00 C 04741 1936 0.8 1 29.69%4
T7 1.337 3398 | A 0471 1941 | 0.009 0.8 1 29.407 0.782 0.039 C
362.000-342.0 B 0471 1.941 0.8 1 29.407
00 C 0471 1.941 0.8 1 29.407
T8 1.519 3380 A 0469 | 1.943 | 0.009 0.8 1 29.273 0.824 0.041 C
342.000-322.0 B 0469 | 1.943 0.8 1 29.273
00 C 0469 | 1.943 0.8 1 29.273
T9 1.527 3.604 | A 0.469 | 1.943 | 0.009 0.8 1 29.321 0.818 0.041 C
322.000-302.0 B 0469 | 1943 0.8 1 29.321
00 C 0469 | 1.943 0.8 1 29.321
T10 1.721 3566 | A 0472 1.941 0.009 0.8 1 29.555 0.858 0.043 C
302.000-282.0 B 0472 1.94 0.8 1 29.555
00 C 0.472 1.94 0.8 1 29.555
TI1 3.178 4153 | A 0488 | 1.916| 0.008 0.8 1 31.104 1.148 0.057 B
282.000-262.0 B 0488 | 1916 0.8 1 31.104
00 C 0488 | 1916 0.8 1 31.104
T12 3.677 3943 A 0.475| 1934 | 0.008 0.8 1 29.958 1.244 0.062 B
262.000-242.0 B 0475 1934 0.8 1 29.958
00 C 0475 1.934 0.8 1 29.958
T13 3.970 3741 | A 0471 1.94 | 0.008 0.8 1 29.618 1.300 0.065 B
242.000-222.0 B 0.471 1.94 0.8 1 29.618
00 C 0471 1.94 0.8 1 29.618
T14 3.945 4516 A 0489 ] 1.915] 0.008 0.8 1 31.282 1.263 0.063 B
222.000-202.0 B 0489 | 1915 0.8 1 31.282
00 C 0489 1915 0.8 1 31.282
T15 3.896 3950 A 04721 1.939| 0.008 0.8 1 29.784 1.245 0.062 B
202.000-182.0 B 0472 1.939 0.8 1 29.784
00 C 0472 1.939 0.8 1 29.784
Tl6 3.890 3918 A 0.47( 1.943] 0.008 0.8 1 29.549 1.225 0.061 B
182.000-162.0 B 047 ] 1.943 0.8 1 29.549
00 C 047 ] 1.943 0.8 1 29.549
T17 4.098 4058 A 0468 | 1.945| 0.008 0.8 | 29.444 1.219° 0.061 B
162.000-142.0 B 0.468 | 1.945 0.8 1 29.444
00 C 0468 | 1.945 0.8 1 29.444
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Section Add Self F e Cr q- Dy Di Ag F W Ctrl.
Elevation Weight Weight a Face
c ksf
St K K e Sfr K kIf
T18 4.139 3.844 A 0463 | 1.952| 0.007 0.8 1 28.997 1.182° 0.059 c
142.000-122.0 B 0463 | 1952 0.8 1 28.997
00 C 0463 | 1.952 0.8 1 28.997
T19 2.106 2.033| A 0.493 191 0.007 0.8 1 15.727 0.576' 0.058 C
122.000-112.0 B 0.493 1.91 0.8 1 15.727
00 [ 0.493 1.91 0.8 1 15.727
T20 2.119 1.931] A 046 1957 0.007 0.8 1 14.811 0.565" 0.056 C
112.000-102.0 B 046 | 1957 0.8 1 14.811
00 C 046 1957 0.8 1 14.811
T21 4205 3920| A 0456 1963 | 0.007 0.8 1 28.429 1.093° 0.055 C
102.000-82.00 B 0456 1.963 0.8 1 28429
0 C 0.456 | 1.963 0.8 1 28.429
T22 4.077 3.687( A 0.449| 1.975| 0.006 0.8 1 27.806 1.037' 0.052 C
82.000-62.000 B 0.449 | 1975 0.8 1 27.806
C 0449 1975 0.8 1 27.806
T23 3.916 3776 | A 0443 1984 | 0.006 0.8 1 27.357 0.966° 0.048 C
62.000-42.000 B 0.443 ] 1.984 0.8 1 27.357
C 0.443] 1.984 0.8 1 27.357
T24 3.691 3497 | A 0431 | 2.006 | 0.005 0.8 1 26.357 0.870° 0.044 C
42.000-22.000 B 0.431] 2.006 0.8 1 26.357
C 0431 2.006 0.8 1 26.357
T25 2.300 3409 A 0428 2.012 | 0.005 0.8 1 26.068 0.597 0.030 B
22.000-2.000 B 0428 | 2.012 0.8 1 26.068
C 0428 2.012 0.8 1 26.068
Sum Weight: 64.208 87.658 2.1A, 22.866
limit

Tower Forces - With Ice - Wind 90 To Face

Section Add Self F e Cr q: Dy Dr Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
ik K K e Vi K kIf

L1 0.000 0916 A 1 12 0.010 1 1 15.687 0.244 0.016 C
492.000-477.0 B 1 12 1 1 15.687

00 C 1 1.2 1 1 15.687

L2 0.000 1219 A 1 1.2 0.010 1 1 20.892 0.322 0.016 C
477.000-457.0 B 1 1.2 1 1 20.892

00 C 1 12 1 1 20.892

Tl 0.021 1201 A 0.609 | 1799 0.009| 0.85 1 10.709 0.160 0.032 C
457.000-452.0 B 0.609 | 1.799 0.85 1 10.709

00 C 0.609 | 1.799 0.85 1 10.709

T2 0.086 1.883 | A 0.513 ] 1.883 | 0.009| 0.85 1 16.732 0.276 0.028 C
452.000-442.0 B 0.513 ] 1.883 0.85 1 16.732

00 C 0.513] 1.883 0.85 1 16.732

T3 0.897 3643 A 0.478 1.93| 0.009( 0.85 1 30.437 0.706 0.035 C
442.000-422.0 B 0.478 1.93 0.85 1 30437

00 C 0.478 1.93 0.85 1 30.437

T4 1.308 3446 A 0.475] 1934 0.009] 0.85 1 30.157 0.802 0.040 G
422.000-402.0 B 0475] 1.934 0.85 1 30.157

00 C 0.475] 1934 0.85 1 30.157

TS5 1.298 3431 A 0474 1936 0.009 | 0.85 1 30.041 0.792 0.040 &
402.000-382.0 B 0474 1.936 0.85 1 30.041

00 Cc 04741 1.936 0.85 1 30.041
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Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
¢ ksf
i K K e f K kif
T6 1.288 3595 A 0474 1936 0.009 0.85 1 30.085 0.782 0.039 C
382.000-362.0 B 0474 1936 0.85 1 30.085
00 C 0474 1936 0.85 1 30.085
T7 1.337 3398 A 0471 1.941| 0.009 0.85 1 29.791 0.787 0.039 C
362.000-342.0 B 0471 1.941 0.85 1 29.791
00 C 0.471 | 1.941 0.85 1 29.791
T8 1.519 3380 | A 0469 1.943 | 0.009 0.85 1 29.657 0.829 0.041 C
342.000-322.0 B 0469 | 1943 0.85 1 29.657
00 C 0.469 | 1.943 0.85 1 29.657
T9 1.527 3604 A 0.469 | 1.943 | 0.009 0.85 1 29.683 0.823 0.041 C
322.000-302.0 B 0.469 | 1943 0.85 1 29.683
00 C 0469 | 1943 0.85 1 29.683
T10 1.721 3.566 | A 0472 1.94 1 0.009 0.85 1 29.937 0.863 0.043 C
302.000-282.0 B 0.472 1.94 0.85 1 29.937
00 C 0472 1.94 0.85 1 29.937
TI11 3.178 4153 | A 0488 ] 1916 | 0.008 0.85 1 31.539 1.146 0.057 C
282.000-262.0 B 0488 ] 1916 0.85 1 31.539
00 C 0.4838| 1916 0.85 1 31.539
Ti2 3.677 39431 A 0475 1.934| 0.008 0.85 1 30.346 1.236 0.062 B
262.000-242.0 B 0475 1934 0.85 1 30.346
00 C 0475| 1934 0.85 1 30.346
T13 3.970 3741 A 0471 1.94 | 0.008 0.85 1 29.998 1.296 0.065 B
242.000-222.0 B 0.471 1.94 0.85 1 29.998
00 C 0471 1.94 0.85 1 29.998
T14 3.945 4516 A 0489 ] 1915| 0.008 0.85 1 31.722 1.261 0.063 B
222.000-202.0 B 0489 1915 0.85 1 31.722
00 C 0489 1915 0.85 1 31.722
T15 3.896 3950 A 0472 1.939| 0.008 0.85 1 30.161 1.241 0.062 B
202.000-182.0 B 0472 1.939 0.85 1 30.161
00 C 0472 1939 0.85 1 30.161
T16 3.890 3918 A 047 1943 0.008 0.85 1 29.926 1.222 0.061 B
182.000-162.0 B 047 1943 0.85 1 29.926
00 C 047 1943 0.85 1 29.926
T17 4.098 4058 A 0.468 | 1.945| 0.008 0.85 1 29.829 1.219° 0.061 C
162.000-142.0 B 0.468 | 1945 0.85 1 29.829
00 C 0468 | 1.945 0.85 1 29.829
T18 4.139 3844 | A 0463 1.952| 0.007 0.85 1 29.374 1.182° 0.059 C
142.000-122.0 B 0463 | 1952 0.85 1 29.374
00 Cc 0.463| 1952 0.85 1 29.374
T19 2.106 2033 A 0.493 1.91] 0.007 0.85 1 15.943 0.576" 0.058 C
122.000-112.0 B 0.493 191 0.85 1 15.943
00 € 0.493 191 0.85 1 15.943
T20 2.119 1931 A 046 | 1957 0.007 0.85 1 15.164 0.565" 0.056 C
112.000-102.0 B 046 1.957 0.85 1 15.164
00 C 046 | 1957 0.85 1 15.164
T21 4205 3920 A 0.456| 1.963 | 0.007 0.85 1 28.814 1.093" 0.055 C
102.000-82.00 B 0456 | 1.963 0.85 1 28.814
0 C 0456 | 1.963 0.85 1 28.814
T22 4.077 3687 A 04491 1.975| 0.006 0.85 1 28.183 1.037° 0.052 C
82.000-62.000 B 0449 | 1975 0.85 1 28.183
C 0449 | 1975 0.85 1 28.183
T23 3.916 3776 | A 0.443| 1.984 | 0.006 0.85 1 27.742 0.966" 0.048 C
62.000-42.000 B 04431 1.984 0.85 1 27.742
Cc 0443 1.984 0.85 1 27.742
T24 3.691 3497 A 0.431] 2.006 [ 0.005 0.85 1 26.734 0.870° 0.044 C
42.000-22.000 B 0431 2.006 0.85 1 26.734
C 0431 2.006 0.85 1 26.734
T25 2.300 3409 A 0428 2.012 | 0.005 0.85 1 26.476 0.599 0.030 B
22.000-2.000 B 0428 | 2.012 0.85 1 26.476
Q 0428 ] 2.012 0.85 1 26.476
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Vertical Bridge Engineerin
o & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q: Dr Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
fr K K e Vs K Kf
Sum Weight: 64.208 87.658 2.1A, 22.895
limit
Tower Forces - Service - Wind Normal To Face
Section Add Self F e Cr q- Dr Dy Ar F W Cirl.
Elevation Weight Weight a Face
c ksf'
ft K K e fr K klf
L1 0.000 0535| A 1 0.67] 0.014 1 1 10.781 0.135 0.009 C
492.000-477.0 B 1 0.67 1 1 10.781
00 C 1 0.67 1 1 10.781
L2 0.000 0713 ] A 1| 0673 0.014 1 1 14.375 0.179 0.009 C
477.000-457.0 B 1] 0.673 1 1 14.375
00 C 1| 0.673 1 1 14.375
Tl 0.000 0418 | A 0283 2343 | 0.014 1 1 5.158 0.142 0.028 C
457.000-452.0 B 0.283| 2.343 1 1 5.158
00 C 0.283 ] 2.343 1 | 5.158
T2 0.002 0643 A 0.194 ] 2615] 0.014 1 1 6.538 0.204 0.020 C
452.000-442.0 B 0.194 | 2.615 1 1 6.538
00 C 0.194 | 2615 1 1 6.538
T3 0.055 1341 A 0.183 | 2.654| 0.013 1 1 12.117 0.462 0.023 [0
442.000-422.0 B 0.183 | 2.654 1 1 12.117
00 C 0.183 | 2.654 1 1 12.117
T4 0.089 1229 A 0.181 266 0.013 1 1 11.956 0.503 0.025 C
422.000-402.0 B’ 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T5 0.089 1229 A 0.181 266 0.013 1 1 11.956 0.497 0.025 C
402.000-382.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T6 0.089 1341 A 0.183 | 2.654| 0.013 1 1 12.117 0.496 0.025 C
382.000-362.0 B 0.183 | 2.654 1 1 12.117
00 C 0.183 | 2.654 1 1 12.117
T7 0.091 1229 | A 0.181 266 0.013 1 1 11.956 0.491 0.025 C
362.000-342.0 B 0.181 2.66 1 1 11.956
00 (8 0.181 2.66 1 1 11.956
T8 0.098 1229 A 0.181 266| 0.013 1 1 11.956 0.504 0.025 C
342.000-322.0 B 0.181 2.66 1 1 11.956
00 C 0.181 2.66 1 1 11.956
T9 0.099 1440 | A 0.185| 2.647| 0.013 1 1 12.001 0.499 0.025 C
322.000-302.0 B 0.185| 2.647 1 1 12.001
00 C 0.185| 2.647 1 1 12.001
T10 0.113 1419 A 0.19] 2631 0.012 1 1 12.401 0.523 0.026 C
302.000-282.0 B 0.19| 2.631 1 1 12.401
00 € 0.19| 2.631 1 1 12.401
TI1 0.366 1858 A 0.211] 2559 0.012 1 1 13.989 0.809 0.040 A
282.000-262.0 B 0211 2.559 1 1 13.989
00 C 0211 2559 1 1 13.989
T12 0.435 1.742 | A 02| 259 | 0012 1 1 13.009 0.848 0.042 A
262.000-242.0 B 02| 2.596 1 1 13.009
00 C 02| 2.59 1 1 13.009
T13 0.459 1629 A 0.198 | 2.602| 0.012 1 1 12.849 0.864 0.043 A
242.000-222.0 B 0.198 | 2.602 1 1 12.849
00 C 0.198 | 2.602 1 1 12.849




Page

Job
tnxTower US-CT-5009 53 of 83
. . . . Project Date
Vertical Bridge Engineerin
LgLC & & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 ;
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q- Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e Vi K Kif
Ti4 0.460 2201 A 0221 2.526| 0.012 1 1 14.597 0.884 0.044 A
222.000-202.0 B 0221 ] 2.526 1 1 14.597
00 C 0221 ] 2.526 1 1 14.597
T15 0.460 1.860 | A 0206 | 2.575| 0.011 1 1 13.301 0.840 0.042 A
202.000-182.0 B 0.206 | 2.575 1 1 13.301
00 C 0.206 | 2.575 1 1 13.301
T16 0.463 1.860 | A 0.206 | 2.575| 0.011 1 1 13.301 0.826 0.041 A
182.000-162.0 B 0.206 | 2.575 1 1 13.301
00 C 0206 | 2.575 1 1 13.301
T17 0.481 1972 A 0208 | 2.569| 0.011 1 1 13.460 0.837 0.042 A
162.000-142.0 B 0.208 | 2.569 1 1 13.460
00 C 0.208 | 2.569 1 1 13.460
TI18 0.487 1860 | A 0.206 | 2.575] 0.011 1 1 13.301 0.820 0.041 A
142.000-122.0 B 0.206 | 2.575 1 | 13.301
00 C 0206 | 2.575 1 1 13.301
T19 0.247 0959 A 0219 2.533| 0.010 1 1 7.206 0.416 0.042 A
122.000-112.0 B 0219 | 2.533 1 1 7.206
00 C 0.219| 2.533 1 1 7.206
T20 0.249 1.060 | A 0219 2.533| 0.010 1 1 7.210 0412 0.041 A
112.000-102.0 B 0219 ] 2.533 1 1 7.210
00 C 0219 2.533 1 1 7.210
T21 0.501 1972 | A 0.208 [ 2.569 | 0.010 1 1 13.460 0.786 0.039 A
102.000-82.00 B 0.208 | 2.569 1 1 13.460
0 C 0.208 | 2.569 1 1 13.460
T22 0.501 1.860 | A 0.206 | 2.575| 0.009 1 1 13.301 0.744 0.037 A
82.000-62.000 B 0.206 | 2.575 1 1 13.301
L0} 0206 | 2.575 1 1 13.301
T23 0.501 1972 | A 0.208 | 2.569 | 0.009 1 1 13.460 0.697 0.035 A
62.000-42.000 B 0.208 | 2.569 1 1 13.460
@ 0.208 | 2.569 1 1 13.460
T24 0.501 1.860 | A 0.206 | 2.575| 0.008 1 1 13.301 0.627 0.031 A
42.000-22.000 B 0.206 | 2.575 1 1 13.301
C 0206 | 2.575 1 1 13.301
T25 0.351 1.889| A 0214 ] 2.551| 0.007 1 1 13.940 0.440 0.022 A
22.000-2.000 B 0.214 ] 2.551 1 1 13.940
C 0214 2.551 1 1 13.940
Sum Weight: 7.191 39.321 15.485
Tower Forces - Service - Wind 60 To Face
Section Add Self F e Cr q: Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
fi K K e f K klf
L1 0.000 0535| A 1 0.67| 0.014 1 1 10.781 0.135 0.009 C
492.000-477.0 B 1 0.67 1 1 10.781
00 C 1 0.67 1 1 10.781
L2 0.000 0713 A 1| 0673] 0014 1 1 14.375 0.179 0.009 C
477.000-457.0 B 1| 0673 1 1 14.375
00 C 1] 0673 1 1 14.375
Tl 0.000 0418 A 0283 2.343| 0.014 0.8 1 4349 0.120 0.024 ¢
457.000-452.0 B 0.283 | 2.343 0.8 1 4.349
00 C 0.283 | 2.343 0.8 1 4.349
T2 0.002 0643 ] A 0.194 | 2.615| 0.014 0.8 1 5.661 0.178 0.018 C




Page

Job
tnXTower US-CT-5009 54 of 83
. A ; 3 Project Date
Vertical Bridge Engineerin
tie & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q: Dr Dy Ar F w Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e isi K klf
452.000-442.0 B 0.194| 2615 0.8 1 5.661
00 C 0.194| 2615 0.8 1 5.661
T3 0.055 1341 A 0.183| 2.654| 0.013 0.8 1 10.551 0415 0.021 C
442.000-422.0 B 0.183 | 2.654 0.8 1 10.551
00 C 0.183 | 2.654 0.8 1 10.551
T4 0.089 1229 | A 0.181 266 0.013 0.8 1 10.422 0.456 0.023 C
422.000-402.0 B 0.181 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422
TS5 0.089 1229 A 0.181 266 0.013 0.8 1 10.422 0.452 0.023 C
402.000-382.0 B 0.181 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422
T6 0.089 1.341] A 0.183 ] 2.654| 0.013 0.8 1 10.551 0.450 0.022 C
382.000-362.0 B 0.183 | 2.654 0.8 1 10.551
00 C 0.183 | 2.654 0.8 1 10.551
T7 0.091 1.229| A 0.181 2.66| 0.013 0.8 1 10.422 0.447 0.022 C
362.000-342.0 B 0.181 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422
T8 0.098 1229 A 0.181 266 0.013 0.8 1 10.422 0.459 0.023 C
342.000-322.0 B 0.181 2.66 0.8 1 10.422
00 C 0.181 2.66 0.8 1 10.422
T9 0.099 1440 | A 0.185| 2.647| 0.013 0.8 1 10.554 0.458 0.023 C
322.000-302.0 B 0.185| 2.647 0.8 1 10.554
00 C 0.185| 2.647 0.8 1 10.554
T10 0.113 1419 A 0.19] 2.631| 0.012 0.8 1 10.875 0.481 0.024 C
302.000-282.0 B 0.19| 2.631 0.8 1 10.875
00 (&} 0.19] 2.631 0.8 1 10.875
TI1 0.366 1.858 [ A 0211 2.559| 0.012 0.8 1 12.248 0.763 0.038 B
282.000-262.0 B 0211 2.559 0.8 1 12.248
00 (@ 0211 2.559 0.8 1 12.248
TI2 0.435 1.742 | A 02| 259 | 0.012 0.8 1 11.461 0.807 0.040 B
262.000-242.0 B 02] 259 0.8 1 11.461
00 C 02| 259 0.8 1 11.461
T13 0.459 1.629 | A 0.198 | 2.602 | 0.012 0.8 1 11.332 0.824 0.041 B
242.000-222.0 B 0.198 | 2.602 0.8 1 11.332
00 C 0.198 | 2.602 0.8 1 11.332
T14 0.460 2201 A 0221 2.526( 0.012 0.8 1 12.835 0.840 0.042 B
222.000-202.0 B 0.221 | 2.526 0.8 1 12.835
00 C 0.221| 2.526 0.8 1 12.835
T15 0.460 1.860 | A 0206 | 2.575| 0.011 0.8 1 11.792 0.803 0.040 B
202.000-182.0 B 0206 | 2.575 0.8 1 11.792
00 C 0206 | 2575 0.8 1 11.792
T16 0.463 1.860 | A 0.206 | 2.575| 0.011 0.8 1 11.792 0.790 0.039 B
182.000-162.0 B 0.206 | 2.575 0.8 1 11.792
00 C 0.206 | 2.575 0.8 1 11.792
T17 0.481 1.972] A 0.208 | 2.569 | 0.011 0.8 1 11.920 0.801 0.040 B
162.000-142.0 B 0.208 | 2.569 0.8 1 11.920
00 C 0.208 | 2.569 0.8 1 11.920
T18 0.487 1.860 | A 0206 | 2.575( 0.011 0.8 1 11.792 0.786 0.039 B
142.000-122.0 B 0.206 | 2.575 0.8 1 11.792
00 C 0206 | 2.575 0.8 1 11.792
T19 0.247 0959 | A 0219 2533 0.010 0.8 1 6.343 0.397 0.040 B
122.000-112.0 B 0.219] 2.533 0.8 1 6.343
00 C 0219 2533 0.8 1 6.343
T20 0.249 1.060 | A 0219 2.533| 0.010 0.8 1 6.346 0.393 0.039 B
112.000-102.0 B 0219 2.533 0.8 1 6.346
00 C 0.219 | 2.533 0.8 1 6.346
T21 0.501 1972 | A 0208 | 2.569 | 0.010 0.8 1 11.920 0.753 0.038 B
102.000-82.00 B 0.208 | 2.569 0.8 1 11.920
0 C 0208 | 2.569 0.8 1 11.920
T22 0.501 1.860 | A 0.206 | 2.575| 0.009 0.8 1 11.792 0.713 0.036 B
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Vertical Bridge Engineerin
ligLC & o Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q- Dy Dp Ap F W Ctrl.
Elevation Weight Weight a Face
c ksf
ft K K e is K kif
82.000-62.000 B 0206 | 2.575 0.8 1 11.792
C 0.206 | 2.575 0.8 1 11.792
T23 0.501 1972 A 0.208 | 2.569 | 0.009 0.8 1 11.920 0.668 0.033 B
62.000-42.000 B 0.208 | 2.569 0.8 1 11.920
C 0.208 | 2.569 0.8 1 11.920
T24 0.501 1.860 [ A 0.206 | 2.575| 0.008 0.8 1 11.792 0.601 0.030 B
42.000-22.000 B 0206 | 2.575 0.8 1 11.792
C 0.206 | 2.575 0.8 1 11.792
T25 0.351 1.889( A 0214 2551 | 0.007 0.8 1 12.306 0.417 0.021 B
22.000-2.000 B 0.214 | 2.551 0.8 1 12.306
C 0214 ] 2.551 0.8 1 12.306
Sum Weight: 7.191 39.321 14.582
Tower Forces - Service - Wind 90 To Face
Section Add Self F e Cr q- Dy Dy Ag F w Ctrl.
Elevation Weight Weight a Face
c ksf
yii K K e )is K klf
L1 0.000 0.535| A 1 0.67| 0.014 1 1 10.781 0.135 0.009| C
492.000-477.0 B 1 0.67 1 1 10.781
00 C 1 0.67 1 1 10.781
L2 0.000 0713 A 1] 0673 0.014 1 1 14.375 0.179 0.009| C
477.000-457.0 B 1| 0.673 1 1 14375
00 C 1] 0673 1 1 14.375
Tl 0.000 0418| A 0.283] 2.343| 0.014| 0.85 1 4.551 0.125 0.025 C
457.000-452.0 B 0.283 | 2.343 0.85 1 4.551
00 C 0.283 | 2.343 0.85 1 4551
T2 0.002 0.643 A 0.194| 2.615| 0.014| 0.85 1 5.880 0.185 0.018 €
452.000-442.0 B 0.194 | 2615 0.85 1 5.880
00 C 0.194 ] 2615 0.85 1 5.880
T3 0.055 1341 A 0.183 | 2.654| 0.013| 0385 1 10.943 0.427 0.021 C
442.000-422.0 B 0.183 | 2.654 0.85 1 10.943
00 C 0.183 | 2.654 0.85 1 10.943
T4 0.089 1229 A 0.181 266 0013 085 1 10.805 0.468 0.023 C
422.000-402.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T5 0.089 1229 A 0.181 266 0.013 0.85 1 10.805 0.463 0.023 C
402.000-382.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T6 0.089 1.341 | A 0.183 ] 2.654| 0.013 0.85 1 10.943 0.461 0.023 C
382.000-362.0 B 0.183 | 2.654 0.85 1 10.943
00 c 0.183 | 2.654 0.85 1 10.943
T7 0.091 1229 A 0.181 266 0.013]| 085 1 10.805 0.458 0.023 C
362.000-342.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T8 0.098 1229 A 0.181 266] 0.013 0.85 1 10.805 0.470 0.024 (&
342.000-322.0 B 0.181 2.66 0.85 1 10.805
00 C 0.181 2.66 0.85 1 10.805
T9 0.099 1440 | A 0.185| 2647 0.013]| 0385 1 10916 0.468 0.023 C
322.000-302.0 B 0.185| 2.647 0.85 1 10.916
00 c 0.185| 2.647 0.85 1 10.916
T10 0.113 1419 A 0.19| 2.631] 0.012| 085 1 11.257 0.492 0.025 C
302.000-282.0 B 0.19] 2.631 0.85 1 11.257




Job Page

tnxTower USCT-5608 56 of 83
. y . ; Project d Date
Vertical Bridge Engineerin
ELC = o Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Add Self F e Cr q- Dr Dy Ap F w Ctrl.
Elevation Weight Weight a Face
c ksf
fi K K e Vs K Kif
00 C 0.19] 2.631 0.85 1 11.257
T11 0.366 1858 A 0211 2559 0.012 0.85 1 12.683 0.781 0.039 C
282.000-262.0 B 0211 2.559 0.85 1 12.683
00 C 0211 ] 2.559 0.85 1 12.683
T12 0.435 1742 | A 02| 2596 | 0.012 0.85 1 11.848 0.818 0.041 B
262.000-242.0 B 02| 259 0.85 1 11.848
00 C 02| 2596 0.85 1 11.848
T13 0.459 1.629| A 0.198 | 2.602 | 0.012 0.85 1 11.711 0.841 0.042 B
242.000-222.0 B 0.198 | 2.602 0.85 1 11.711
00 C 0.198 | 2.602 0.85 1 11.711
T14 0.460 2201 | A 0221 2.526| 0.012 0.85 1 13.276 0.857 0.043 B
222.000-202.0 B 0221 | 2526 0.85 1 13.276
00 (8, 0.221 | 2.526 0.85 1 13.276
T15 0.460 1.860 | A 0.206 | 2.575| 0.011 0.85 1 12.169 0.818 0.041 B
202.000-182.0 B 0206 | 2.575 0.85 1 12.169
00 C 0206 | 2.575 0.85 1 12.169
T16 0.463 1.860 | A 0206 | 2.575| 0.011 0.85 1 12.169 0.806 0.040 B
182.000-162.0 B 0.206 | 2.575 0.85 1 12.169
00 C 0206 | 2.575 0.85 1 12.169
T17 0.481 1972 | A 0208 | 2.569 | 0.011 0.85 1 12.305 0.824 0.041 B
162.000-142.0 B 0.208 | 2.569 0.85 1 12.305
00 C 0.208 | 2.569 0.85 1 12.305
T18 0.487 1.860 [ A 0.206 | 2.575| 0.011 0.85 1 12.169 0.808 0.040 B
142.000-122.0 B 0206 | 2.575 0.85 1 12.169
00 C 0206 | 2.575 0.85 1 12.169
T19 0.247 0959 | A 0219 2.533| 0.010 0.85 1 6.559 0.408 0.041 B
122.000-112.0 B 0219 2533 0.85 1 6.559
00 C 0.219| 2.533 0.85 1 6.559
T20 0.249 1.060 | A 0.219 | 2.533| 0.010 0.85 1 6.562 0.404 0.040 B
112.000-102.0 B 0.219] 2.533 0.85 1 6.562
00 C 0.219] 2.533 0.85 1 6.562
T21 0.501 1972 | A 0.208 | 2.569| 0.010 0.85 1 12.305 0.774 0.039 B
102.000-82.00 B 0.208 | 2.569 0.85 1 12.305
0 C 0.208 | 2.569 0.85 1 12.305
T22 0.501 1.860 | A 0.206 | 2.575| 0.009 0.85 1 12.169 0.732 0.037 B
82.000-62.000 B 0.206 | 2.575 0.85 1 12.169
C 0206 | 2.575 0.85 1 12.169
T23 0.501 1972 | A 0208 | 2.569 | 0.009 0.85 1 12.305 0.686 0.034 B
62.000-42.000 B 0.208 | 2.569 0.85 1 12.305
C 0.208 | 2.569 0.85 1 12.305
T24 0.501 1.860 | A 0206 | 2.575] 0.008 0.85 1 12.169 0.618 0.031 B
42.000-22.000 B 0.206 | 2.575 0.85 1 12.169
C 0.206 | 2.575 0.85 1 12.169
T25 0.351 1.889 | A 0214 2.551| 0.007 0.85 | 12.714 0.428 0.021 B
22.000-2.000 B 0214 ] 2.551 0.85 1 12.714
C 0214 ]| 2.551 0.85 1 12.714
Sum Weight: 7.191 39.321 14.931

Force Totals (Does not include forces on guys)

Load Vertical Sum of Sum of Sum of Torgues
Case Forces Forces Forces
X Z
K K K kip-ft
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Leg Weight

Bracing Weight

Total Member Self-Weight
Guy Weight

Total Weight

Wind 0 deg - No Ice
Wind 30 deg - No Ice
Wind 60 deg - No Ice
Wind 90 deg - No Ice
Wind 120 deg - No Ice
Wind 150 deg - No Ice
Wind 180 deg - No Ice
Wind 210 deg - No Ice
Wind 240 deg - No Ice
Wind 270 deg - No Ice
Wind 300 deg - No Ice
Wind 330 deg - No Ice
Member Ice

Guy Ice

Total Weight Ice

Wind 0 deg - Ice

Wind 30 deg - Ice
Wind 60 deg - Ice
Wind 90 deg - Ice
Wind 120 deg - Ice
Wind 150 deg - Ice
Wind 180 deg - Ice
Wind 210 deg - Ice
Wind 240 deg - Ice
Wind 270 deg - Ice
Wind 300 deg - Ice
Wind 330 deg - Ice
Total Weight

Wind 0 deg - Service
Wind 30 deg - Service
Wind 60 deg - Service
Wind 90 deg - Service
Wind 120 deg - Service
Wind 150 deg - Service
Wind 180 deg - Service
Wind 210 deg - Service
Wind 240 deg - Service
Wind 270 deg - Service
Wind 300 deg - Service
Wind 330 deg - Service
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Vertical Bridge Engineerin .
fLC g o Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Load Vertical Sum of Sum of Sum of Torques
Case Forces Forces Forces

Load Combinations

Comb. Description
No.
1 Dead Only
2 1.2 Dead+1.6 Wind 0 deg - No Ice+1.0 Guy
3 1.2 Dead+1.6 Wind 30 deg - No Ice+1.0 Guy
4 1.2 Dead+1.6 Wind 60 deg - No Ice+1.0 Guy
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Guyed Tower Structural Analysis 09:35:55 05/10/19
Client Designed by
Luke Myrick

Comb.

Description

1.2 Dead+1.6 Wind 90 deg - No Ice+1.0 Guy
1.2 Dead+1.6 Wind 120 deg - No Ice+1.0 Guy

1.2 Dead+1.6 Wind 180 deg - No Ice+1.0 Guy

5
6
7 1.2 Dead+1.6 Wind 150 deg - No Ice+1.0 Guy
8
9

1.2 Dead+1.6 Wind 210 deg - No Ice+1.0 Guy
10 1.2 Dead+1.6 Wind 240 deg - No Ice+1.0 Guy
11 1.2 Dead+1.6 Wind 270 deg - No Ice+1.0 Guy
12 1.2 Dead+1.6 Wind 300 deg - No Ice+1.0 Guy
13 1.2 Dead+1.6 Wind 330 deg - No Ice+1.0 Guy
14 1.2 Dead+1.0 Ice+1.0 Temp+Guy
15 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp+1.0 Guy
16 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp+1.0 Guy
17 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp+1.0 Guy
18 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp+1.0 Guy
19 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp+1.0 Guy
20 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp+1.0 Guy
21 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp+1.0 Guy
22 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp+1.0 Guy
23 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp+1.0 Guy
24 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp+1.0 Guy
25 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp+1.0 Guy
26 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp+1.0 Guy

27 Dead+Wind 0 deg - Service+Guy

28 Dead+Wind 30 deg - Service+Guy

29 Dead+Wind 60 deg - Service+Guy

30 Dead+Wind 90 deg - Service+Guy

31 Dead+Wind 120 deg - Service+Guy
32 Dead+Wind 150 deg - Service+Guy
33 Dead+Wind 180 deg - Service+Guy
34 Dead+Wind 210 deg - Service+Guy
35 Dead+Wind 240 deg - Service+Guy
36 Dead+Wind 270 deg - Service+Guy
37 Dead+Wind 300 deg - Service+Guy
38 Dead+Wind 330 deg - Service+Guy

Maximum Reactions

Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Guy C @ 148 ft Max. Vert 10 -13.384 -2.939 1.697
Elev-7 ft
Azimuth 240 deg
Max. Hy 10 -13.384 -2.939 1.697
Max. H, 3 -105.514 -40.025 24.921
Min. Vert 5 -107.110 -42.291 22.653
Min. H 5 -107.110 -42.291 22.653
Min. H, 9 -17.513 -5.162 1.634
Guy B @ 146 ft Max. Vert 6 -13.423 2918 1.685
Elev -4 ft
Azimuth 120 deg
Max. Hy 11 -107.796 42286 22.648
Max. H, 13 -106.696 40.346 25.104
Min. Vert 12 -108.029 41.604 24.042
Min. H 6 -13.423 2918 1.685
Min. H, 7 -17.569 5.123 1.620
Guy A @ 149 fi Max. Vert 2 -12.429 -0.000 -3.214

Elev 2 ft
Azimuth 0 deg
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Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K
Comb.
Max. H 11 -59.958 2772 -26.349
Max. H, 2 -12.429 -0.000 -3.214
Min. Vert 8 -103.712 0.012 -47.756
Min. Hy 5 -59.637 -2.768 -26.218
Min. H, 8 -103.712 0.012 -47.756
GuyC@l1175f Max. Vert 10 -1.318 -0.544 0.314
Elev -5 ft
Azimuth 240 deg
Max. Hy 10 -1.318 -0.544 0314
Max. H, 5 -58.606 -41.874 23.481
Min. Vert 5 -58.606 -41.874 23.481
Min. H 5 -58.606 -41.874 23.481
Min. H, 10 -1.318 -0.544 0.314
GuyB@ 117.5ft Max. Vert 6 -1.156 0.487 0.281
Elev O ft
Azimuth 120 deg
Max. Hy 1 -56.852 41.839 23.479
Max. H, 13 -57.201 41.669 24.804
Min. Vert 13 -57.201 41.669 24.804
Min. H 6 -1.156 0.487 0.281
Min. H, 6 -1.156 0.487 0.281
Guy A@ 123 ft Max. Vert 2 -1.079 -0.000 -0.574
Elev O ft
Azimuth 0 deg
Max. Hy 10 -46.356 0.952 -40.939
Max. H, 2 -1.079 -0.000 -0.574
Min. Vert 7 -54.598 -0.621 -48.333
Min. Hy 6 -48.131 -1.007 -42.624
Min. H, 7 -54.598 -0.621 -48.333
Mast Max. Vert 25 436.962 -0.618 -0.497
Max. H, 6 376.792 3.109 1.529
Max. H, 6 376.792 3.109 1.529
Max. M 1 0.000 0.001 -0.031
Max. M, 1 0.000 0.001 -0.031
Max. Torsion 5 11.361 2534 0.896
Min. Vert 1 225.694 0.001 -0.031
Min. Hg 10 371.806 -2.751 1.447
Min. H, 2 374957 0.113 -3.399
Min. M, 1 0.000 0.001 -0.031
Min. M, 1 0.000 0.001 -0.031
Min. Torsion 11 -11.082 -2.351 0.928
Tower Mast Reaction Summary
Load Vertical Shear Shear:- Overturning Overturning Torque
Combination Moment, M, Moment, M-
K K K kip-ft kip-ft kip-ft
Dead Only 225.694 -0.001 0.031 0.000 0.000 -0.059
1.2 Dead+1.6 Wind 0 deg - No 374.957 -0.113 3.399 0.000 0.000 -2.405
Ice+1.0 Guy
1.2 Dead+1.6 Wind 30 deg - No 345.349 -0.400 2.483 0.000 0.000 -4.976
Ice+1.0 Guy
1.2 Dead+1.6 Wind 60 deg - No 308.070 -0.934 0.532 0.000 0.000 -9.054
Ice+1.0 Guy
1.2 Dead+1.6 Wind 90 deg - No 349.493 -2.534 -0.896 0.000 0.000 -11.361
Ice+1.0 Guy
1.2 Dead+1.6 Wind 120 deg - 376.792 -3.109 -1.529 0.000 0.000 -7.866
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Load Vertical Shear Shear- Overturning Overturning Torque
Combination Moment, M, Moment, M-
K kip-ft
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 150 deg - 346.598 -2.032 -1.297 0.000 0.000 -2.132
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 180 deg - 305.348 0.035 -0.716 0.000 0.000 2.379
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 210 deg - 341.195 1.792 -1.187 0.000 0.000 4.656
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 240 deg - 371.806 2.751 -1.447 0.000 0.000 7.624
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 270 deg - 348.941 2.351 -0.928 0.000 0.000 11.082
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 300 deg - 309.562 0.857 0.463 0.000 0.000 8.787
No Ice+1.0 Guy
1.2 Dead+1.6 Wind 330 deg - 350.550 0.249 2.658 0.000 0.000 1.831
No Ice+1.0 Guy
1.2 Dead+1.0 Icet+1.0 414.996 0.017 0.156 0.000 0.000 -0.142
Temp+Guy
1.2 Dead+1.0 Wind 0 deg+1.0 427.870 -0.006 1.099 0.000 0.000 -1.512
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 30 deg+1.0 433.487 -0.324 0912 0.000 0.000 -2.786
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 60 deg+1.0 436.780 -0.625 0.524 0.000 0.000 -4.462
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 90 deg+1.0 432.988 -0.817 0.075 0.000 0.000 -5.312
Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 120 426.812 -0.791 -0.252 0.000 0.000 -3.793
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 150 432.197 -0.460 -0.421 0.000 0.000 -0.818
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 180 435.486 0.028 -0.477 0.000 0.000 1.313
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 210 431.695 0.479 -0.412 0.000 0.000 2.721
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 240 425.854 0.770 -0.238 0.000 0.000 4295
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 270 432.699 0.801 0.061 0.000 0.000 4.874
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 300 436.962 0.618 0.497 0.000 0.000 3212
deg+1.0 Ice+1.0 Temp+1.0 Guy
1.2 Dead+1.0 Wind 330 433.758 0.310 0.905 0.000 0.000 0.363
deg+1.0 Ice+1.0 Temp+1.0 Guy
Dead+Wind 0 deg - 227.834 -0.011 -0.009 0.000 0.000 -0.862
Service+Guy
Dead+Wind 30 deg - 228.374 -0.023 0.021 0.000 0.000 -1.804
Service+Guy
Dead+Wind 60 deg - 228.989 -0.036 0.037 0.000 0.000 -2.955
Service+Guy
Dead+Wind 90 deg - 228717 -0.026 0.041 0.000 0.000 -3.982
Service+Guy
Dead+Wind 120 deg - 228.348 0.007 0.058 0.000 0.000 -2.939
Service+Guy
Dead+Wind 150 deg - 229.075 0.003 0.051 0.000 0.000 -0.833
Service+Guy
Dead+Wind 180 deg - 229.602 0.009 0.039 0.000 0.000 0.735
Service+Guy
Dead+Wind 210 deg - 229.133 0.012 0.040 0.000 0.000 1.659
Service+Guy
Dead+Wind 240 deg - 228.511 0.001 0.045 0.000 0.000 2.828
Service+Guy
Dead+Wind 270 deg - 229.004 0.022 0.028 0.000 0.000 3.860

Service+Guy
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Load Vertical Shear, Shear- Overturning Overturning Torque
Combination Moment, M, Moment, M-
K K K kip-ft kip-ft kip-ft
Dead+Wind 300 deg - 229.309 0.021 0.022 0.000 0.000 2.815
Service+Guy
Dead+Wind 330 deg - 228.616 0.002 0.011 0.000 0.000 0.725
Servicet+Guy
Solution Summary
Sum of Applied Forces Sum of Reactions
Load PX PY PZ PX PY PZ % Error
Comb. K K K K K K
1 0.000 -65.781 0.000 0.000 65.781 -0.013 0.019%
2 0.060 -76.963 -81.124 -0.060 76.961 81.056 0.061%
3 39.130 -76.775 -67.589 -39.138 76.774 67.535 0.050%
4 67.646 -76.590 -38.992 -67.619 76.589 38.963 0.036%
5 80.690 -76.802 -0.051 -80.646 76.802 0.085 0.049%
6 72.076 -77.010 41.455 -72.018 77.008 -41.423 0.058%
7 40.419 -76.809 70.024 -40.370 76.808 -70.006 0.047%
8 -0.112 -76.599 77.891 0.104 76.599 -77.856 0.033%
9 -39.165 -76.787 67.569 39.116 76.786 -67.550 0.048%
10 -70.522 -76.972 40.627 70.464 76.971 -40.595 0.059%
11 -80.766 -76.760 0.099 80.722 76.759 -0.065 0.050%
12 -69.356 -76.552 -39.849 69.325 76.552 39.826 0.035%
13 -40.538 -76.753 -70.044 40.546 76.753 69.988 0.051%
14 0.000 -237.105 0.000 -0.013 237.105 -0.037 0.017%
15 0.235 -237.303 -42.793 -0.233 237.303 42.803 0.004%
16 21.483 -237.096 -36.540 -21.468 237.096 36.528 0.008%
17 36.854 -236.893 -21.233 -36.837 236.893 21.220 0.009%
18 42.743 -237.125 -0.314 -42.728 237.124 0.303 0.008%
19 37.504 -237.351 21.246 -37.510 237.351 -21.256 0.005%
20 21.138 -237.133 36.798 -21.139 237.133 -36.782 0.007%
21 -0.044 -236.906 42256 0.042 236.906 -42.237 0.008%
22 -21.081 -237.113 36.644 21.077 237.113 -36.628 0.007%
23 -37.174 -237.316 21.327 37.180 237.316 -21.336 0.005%
24 -42.679 -237.085 -0.148 42.663 237.085 0.140 0.008%
25 -36.977 -236.858 -21.253 36.958 236.858 21.243 0.009%
26 -21.412 -237.076 -36.694 21.396 237.076 36.685 0.008%
27 0.017 -65.833 -23.076 -0.018 65.833 23.067 0.012%
28 11.132 -65.779 -19.228 -11.125 65.779 19.223 0.012%
29 19.244 -65.727 -11.093 -19.237 65.727 11.088 0.012%
30 22.954 -65.787 -0.015 -22.947 65.787 0.011 0.012%
31 20.503 -65.846 11.792 -20.495 65.846 -11.789 0.012%
32 11.498 -65.789 19.920 -11.498 65.789 -19.912 0.011%
33 -0.032 -65.729 22.159 0.032 65.729 -22.151 0.011%
34 -11.142 -65.783 19.222 11.140 65.783 -19.215 0.011%
35 -20.061 -65.835 11.557 20.054 65.835 -11.554 0.012%
36 -22.976 -65.775 0.028 22.968 65.775 -0.032 0.012%
37 -19.730 -65.716 -11.336 19.722 65.716 11.332 0.013%
38 -11.532 -65.773 -19.925 11.524 65.773 19.921 0.012%
Non-Linear Convergence Results
Load Converged? Number Displacement Force

Combination of Cycles Tolerance Tolerance
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1 Yes 22 0.00020000 0.00001043

2 Yes 155 0.00019786 0.00007006

3 Yes 141 0.00019573 0.00006042

4 Yes 66 0.00019537 0.00006314

5 Yes 132 0.00019563 0.00006122

6 Yes 147 0.00019610 0.00006881

7 Yes 131 0.00019774 0.00005809

8 Yes 63 0.00019573 0.00005722

9 Yes 137 0.00019916 0.00005944

10 Yes 151 0.00019793 0.00007008

11 Yes 135 0.00019616 0.00006174

12 Yes 66 0.00019221 0.00006252

13 Yes 137 0.00019874 0.00006076

14 Yes 24 0.00020000 0.00001832

15 Yes 70 0.00019183 0.00001754

16 Yes 97 0.00019830 0.00002118

17 Yes 103 0.00019869 0.00002468

18 Yes 97 0.00019774 0.00002137

19 Yes 71 0.00019432 0.00001634

20 Yes 94 0.00019522 0.00001863

21 Yes 101 0.00019647 0.00002180

22 Yes 96 0.00019529 0.00001907

23 Yes 66 0.00019359 0.00001657

24 Yes 98 0.00019542 0.00002137

25 Yes 103 0.00019744 0.00002463

26 Yes 97 0.00019587 0.00002089

27 Yes 26 0.00019738 0.00001944

28 Yes 40 0.00019855 0.00001808

29 Yes 46 0.00019272 0.00001847

30 Yes 39 0.00019522 0.00001789

31 Yes 25 0.00019792 0.00002248

32 Yes 39 0.00019860 0.00001665

33 Yes 46 0.00019609 0.00001679

34 Yes 41 0.00019217 0.00001638

35 Yes 28 0.00019824 0.00001903

36 Yes 40 0.00019803 0.00001849

37 Yes 46 0.00019644 0.00001906

38 Yes 40 0.00019953 0.00001823

Maximum Tower Deflections - Service Wind
Section Elevation Horz=. Gov. Tilt Twist
No. Deflection Load
fi in Comb. ° °

L1 492 - 477 7.294 37 0.3944 0.7988
L2 477 - 457 6.078 37 0.3666 0.7988
Tl 457 - 452 4985 37 0.0822 0.7860
T2 452 -442 4 898 37 0.0799 0.7836
T3 442 - 422 4734 37 0.0714 0.7770
T4 422 - 402 4445 37 0.0683 0.7877
T5 402 - 382 4.163 37 0.0620 0.7855
T6 382 -362 3.927 37 0.0416 0.7878
T7 362 - 342 3.779 37 0.0332 0.8160
T8 342 -322 3.648 37 0.0281 0.8089
T9 322 -302 3.545 37 0.0135 0.8280
TI10 302 - 282 3510 37 0.0156 0.8366
TI1 282 -262 3426 37 0.0278 0.8609
T12 262 -242 3.286 37 0.0296 0.8369
TI3 242 -222 3.160 37 0.0341 0.8557
Ti4 222 -202 3.025 30 0.0338 0.8053




t T Job Page
nxirower US-CT-5009 63 of 83
s 5 . : Project Date
Vertical Bridge Engineerin
I:gLC & . Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 .
FAX: 605-540-4622 Luke Myrick
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
1t in Comb. 2 2
T15 202-182 2.937 30 0.0248 0.8130
T16 182 - 162 2.860 30 0.0352 0.7606
T17 162 - 142 2.689 30 0.0552 0.7394
T18 142 - 122 2425 30 0.0699 0.6658
T19 122-112 2.092 30 0.0837 0.6238
T20 112-102 1.906 31 0.0863 0.5592
T21 102 - 82 1.729 31 0.0836 0.5707
T22 82-62 1.409 31 0.0818 0.4519
T23 62-42 1.064 31 0.0834 0.3904
T24 42-22 0.710 31 0.0807 0.2455
T25 22-2 0.380 31 0.0808 0.1712
Critical Deflections and Radius of Curvature - Service Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
ft Comb. in ° ° St
490.000 Beacon (.075k 2.250CAAA) 37 7.126 0.3993 0.7991 32937
471.000 2 Bay FM Antenna 37 5.650 0.2792 0.7957 5974
453.000 3' Yagi(.03k,2.08CAAA) 37 4913 0.0791 0.7841 15526
442.000 Guy 37 4.734 0.0714 0.7770 50463
435.000 6' Grid Dish 37 4.626 0.0667 0.7719 62819
382.000 Guy 37 3.927 0.0416 0.7878 39817
358.000 Obstruction Light(.01k,.8CAAA) 37 3753 0.0326 0.8127 326885
351.000 3' Dish w/ Radomes 37 3.707 0.0315 0.7951 501121
339.000 3' Grid Dish 37 3.629 0.0261 0.8067 128437
322.000 Guy 37 3.545 0.0135 0.8280 41918
302.000 6' Omni 37 3.510 0.0156 0.8366 63956
300.000 Kathrein CA5-FM/CP/RM 37 3.506 0.0168 0.8368 59015
280.000 KRY 112 89/4 37 3413 0.0284 0.8605 75526
262.000 Guy 37 3.286 0.0296 0.8369 77277
257.000 SM 408-3 37 3.254 0.0303 0.8289 125674
247.000 8' Grid Dish (1401bs 20.1CaAa) 37 3.193 0.0328 0.8535 86401
239.000 8' Grid Dish (140lbs 20.1CaAa) 37 3.137 0.0347 0.8497 66922
237.000 Beacon (.075k 2.250CAAA) 37 3.122 0.0351 0.8431 85138
210.000 Guy 30 2.967 0.0275 0.8054 87823
165.000 Sector Frames 30 2.721 0.0524 0.7444 49456
154.000 Guy 30 2.593 0.0616 0.7006 59988
138.000 10' Dipole 30 2.363 0.0728 0.6460 72529
125.000 10' Dipole 30 2.146 0.0820 0.6361 64662
124.000 Beacon (.075k 2.250CAAA) 30 2.128 0.0826 0.6330 64947
116.000 Obstruction Light(.01k,.8CAAA) 30 1.980 0.0859 0.5801 137356
108.000 10" Dipole 31 1.834 0.0855 0.5603 103149
102.000 Guy 31 1.729 0.0836 0.5707 53666
46.000 Guy 31 0.779 0.0813 0.2632 111868
Maximum Tower Deflections - Design Wind
Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
St in Comb. ° °
L1 492 - 477 43.467 10 1.4135 2.0969
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Section Elevation Horz. Gov. Tilt Twist
No. Deflection Load
ft in Comb. ° °
L2 477 - 457 39.114 10 1.3216 2.0969
Tl 457 - 452 35.112 2 0.4087 2.0525
T2 452 - 442 34.722 2 0.4011 2.0439
T3 442 - 422 33.969 2 0.3729 2.0243
T4 422 - 402 32591 2 0.3648 2.0522
T5 402 - 382 31.226 2 0.3417 2.0507
T6 382-362 30.021 2 0.2607 2.0576
T7 362 - 342 29.171 2 02191 2.1154
T8 342 -322 28.398 2 0.1900 2.1294
T9 322-302 27.751 2 0.1266 2.1640
T10 302 - 282 27.376 2 0.1273 22395
T11 282 -262 26.819 2 0.1701 2.2912
T12 262 - 242 26.177 6 0.1783 2.2676
TI3 242 -222 25.647 6 0.2071 2.2860
T14 222 -202 24.865 6 0.2278 2.1979
T15 202 -182 24.068 6 0.2205 2.1868
T16 182 - 162 23.165 6 0.2969 2.0985
T17 162 - 142 21.720 6 0.4166 2.0081
T18 142 - 122 19.717 6 0.5253 1.8555
T19 122 - 112 17.254 6 0.6235 1.7055
T20 112-102 15.873 6 0.6518 1.5625
T21 102 - 82 14.464 6 0.6579 1.5486
T22 82-62 11.710 6 0.6746 1.2824
T23 62 - 42 8.818 6 0.6932 1.0575
T24 42 -22 5.895 6 0.6779 0.7020
T25 22-2 3.109 6 0.6717 0.4294
Critical Deflections and Radius of Curvature - Design Wind
Elevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
i Comb. in ° ° Vi
490.000 Beacon (.075k 2.250CAAA) 10 42.869 1.4291 2.0981 9987
471.000 2 Bay FM Antenna 2 37.571 1.0401 2.0863 1844
453.000 3' Yagi(.03k,2.08CAAA) 2 34.791 0.3985 2.0456 4821
442.000 Guy 2 33.969 0.3729 2.0243 15669
435.000 6' Grid Dish 2 33.466 0.3585 2.0211 19227
382.000 Guy 2 30.021 0.2607 2.0576 9950
358.000 Obstruction Light(.01k,.8CAAA) 2 29.015 0.2150 2.1158 115603
351.000 3' Dish w/ Radomes 2 28.742 0.2072 2.0987 64955
339.000 3' Grid Dish 2 28.287 0.1812 2.1275 28151
322.000 Guy 2 27.751 0.1266 2.1640 10755
302.000 6' Omni 2 27.376 0.1273 2.2395 17033
300.000 Kathrein CA5-FM/CP/RM 2 27.334 0.1312 2.2444 15667
280.000 KRY 112 89/4 2 26.746 0.1723 2.2916 18890
262.000 Guy 6 26.177 0.1783 2.2676 20678
257.000 SM 408-3 6 26.050 0.1829 2.2536 33712
247.000 8' Grid Dish (140lbs 20.1CaAa) 6 25.796 0.1982 22858 16602
239.000 8' Grid Dish (140lbs 20.1CaAa) 6 25.546 0.2122 2.2746 12951
237.000 Beacon (.075k 2.250CAAA) 6 25.473 0.2154 2.2629 15063
210.000 Guy 6 24383 0.2195 2.1815 23528
165.000 Sector Frames 6 21.975 0.3990 2.0236 8338
154.000 Guy 6 20.979 0.4605 1.9279 9372
138.000 10' Dipole 6 19.259 0.5467 1.8127 10916
125.000 10' Dipole 6 17.651 0.6111 1.7373 11129
124.000 Beacon (.075k 2.250CAAA) 6 17.520 0.6154 1.7283 11245
116.000 Obstruction Light(.01k,.8CAAA) 6 16.433 0.6434 1.6109 19745
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FElevation Appurtenance Gov. Deflection Tilt Twist Radius of
Load Curvature
Vi Comb. in 2 ° gt
108.000 10' Dipole 6 15.308 0.6558 1.5510 29612
102.000 Guy 6 14.464 0.6579 1.5486 15304
46.000 Guy 6 6.469 0.6814 0.7589 24120
B Bolt Design Data
Section Elevation Component Bolt Bolt Size  Number — Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
St in Bolts per Bolt per Bolt  Allowable
K K
Tl 457 Diagonal A325N  0.6250 1 1.762 9914 0178 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.000 12.425 0.000 ./ 1 Bolt Shear
T2 452 Diagonal A325N  0.6250 1 2319 10.500 0221 / 1 Member Block
’ Shear
Horizontal A325N  0.6250 1 0.287 7.875 0.036 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.804 7.875 0102 ‘/ 1 Member Block
’ Shear
T3 442 Diagonal A325N  0.6250 1 1.186 12.425 0.095 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 0.403 7.875 0051 ‘/ 1 Memsbl_(le;alflock
Top Guy A325N  0.7500 2 2.851 32.477 0088 ‘/ 1 Member Block
Pull-Off@442 ' Shear
T4 422 Diagonal A325N  0.6250 1 2.007 10.500 0191 ‘/ 1 Member Block
’ Shear
Horizontal A325N  0.6250 1 0.526 7.875 0,067 ./ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0227 7.875 0.029 ‘/ 1 Mcmsb;;alflock
TS 402 Diagonal A325N  0.6250 1 3.454 10.500 0.329 / 1 Member Block
’ Shear
Horizontal A325N  0.6250 1 0.838 7.875 0106 / 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0234 7.875 0030 ‘/ 1 Member Block
’ Shear
T6 382 Diagonal A325N  0.6250 1 2324 12.425 0187 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 0.937 7.875 0119 ‘/ 1 Member Block
’ Shear
Top Guy A325N  0.7500 2 3.361 32.477 0103 I/ 1 Member Block
Pull-Off@382 ' Shear
T7 362 Diagonal A325N  0.6250 1 1.777 12.425 0143 / 1 Bolt Shear
Horizontal A325N  0.6250 1 0.863 7.875 0110 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.307 7.875 0.039 ‘/ 1 Member Block
: Shear
T8 342 Diagonal A325N  0.6250 1 3.051 12.425 0.246 / 1 Bolt Shear
Horizontal A325N  0.6250 1 1.084 7.875 0138 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0316 7.875 0.040 ‘/ 1 Member Block
’ Shear
T9 322 Diagonal A325N  0.6250 1 3.359 6.855 0.490 ‘/ 1 Member Block

Shear
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Section Elevation Component Bolt Bolt Size  Number  Maximum  Allowable Ratio Allowable Criteria
No. Type Grade or Load Load Load Ratio
ft in Bolts per Bolt per Bolt  Allowable
K K
Horizontal A325N  0.6250 1 1.123 7.875 0143 ‘/ 1 Member Block
’ Shear
Top Guy A325N  0.7500 2 3.359 32.477 0.103 ‘/ 1 Member Block
Pull-Off@322 ’ Shear
T10 302 Diagonal A325N  0.6250 1 2499 12.425 0201 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 1.170 7.875 0149 ./ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.547 7.875 0.069 ‘/ 1 Memsb}f;a}?lock
T11 282 Diagonal A325N  0.6250 1 6.394 12.425 0515 / 1 Bolt Shear
Horizontal A325N  0.6250 1 1472 7.875 0187 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 1.307 7.875 0166 '/ 1 Member Block
’ Shear
Ti2 262 Diagonal A325N  0.6250 1 5277 12.425 0425 / 1 Bolt Shear
Horizontal A325N  0.6250 1 1.530 7.875 0.194 / 1 Member Block
’ Shear
Top Guy A325N  0.7500 2 4.798 32.477 0.148 ‘/ 1 Member Block
Pull-Off@262 ’ Shear
T13 242 Diagonal A325N  0.6250 1 4.644 12.425 0374 / 1 Bolt Shear
Horizontal A325N  0.6250 1 1.619 7.875 0206 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.750 7.875 0095 ‘/ 1 Member Block
' Shear
T14 222 Diagonal A325N  0.6250 1 7.869 12.425 0633 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 1.910 7.875 0243 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 0.814 7.875 0103 '/ 1 Mcmsb;;a]?lock
Top Guy A325N  0.7500 2 5.363 32.477 0.165 / 1 Member Block
Pull-Off@210 ’ Shear
T15 202 Diagonal A325N  0.6250 1 7.092 12.425 0571 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2.144 7.875 0272 ‘/ 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 1.020 7.875 0.130 V’ 1 Member Block
’ Shear
T16 182 Diagonal A325N  0.6250 1 5.307 12.425 0427 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 2.373 ‘ 7.875 0301 ‘/ 1 Memslla}:a?lock
Top Girt A325N  0.6250 1 1.016 7.875 0129 / 1 Member Block
’ Shear
T17 162 Diagonal A325N  0.6250 1 7233 12.425 0582 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2.347 7.875 0298 V’ 1 Member Block
- Shear
Top Girt A325N  0.6250 1 1.499 7.875 0190 ‘/ 1 Member Block
' Shear
Top Guy A325N  0.7500 2 3.288 32.477 0.101 ‘/ 1 Member Block
Pull-Off@154 ’ Shear
T18 142 Diagonal A325N  0.6250 1 6.049 12.425 0487 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2.334 7.875 029 / 1 Member Block
’ Shear
Top Girt A325N  0.6250 1 1.067 7.875 0136 ‘/ 1 Member Block
’ Shear
T19 122 Diagonal A325N  0.6250 1 7.506 12.425 0.604 / 1 Bolt Shear
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Section Elevation Component Bolt  BoltSize Number Maximum  Allowable Ratio Allowable Criteria
No. Type Grade of Load Load Load Ratio
St in Bolts per Bolt per Bolt  Allowable
K K
Horizontal A325N  0.6250 1 2254 7.875 0286 ‘/ 1 Memsbl:alr%lock
Top Girt A325N  0.6250 1 1.132 7.875 0144 ‘/ 1 Memsbf;lflock
T20 112 Diagonal A325N  0.6250 1 8.662 12.425 0697 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2226 7.875 0283 V’ 1 Memsb}t:;aljlock
Top Girt A325N  0.6250 1 1.163 7.875 0.148 / 1 Memsbl:alflock
T21 102 Diagonal A325N  0.6250 1 6.245 12.425 0503 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 2.355 7.875 0.299 V’ 1 Memel:’ll?lock
Top Guy A325N  0.7500 2 4.179 32.477 0.129 l/ | Member Block
Pull-Off@102 ' Shear
T22 82 Diagonal A325N  0.6250 1 6.148 12.425 0495 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2.400 7.875 0305 ‘/ 1 Memsliféal?lock
Top Girt A325N  0.6250 1 1.041 7.875 0132 ‘/ 1 Memsbheéalflock
T23 62 Diagonal A325N  0.6250 1 8.103 12.425 0652 / 1 Bolt Shear
Horizontal A325N  0.6250 1 2479 7.875 0315 / 1 Memsblf;al?lock
Top Girt A325N  0.6250 1 1.054 7.875 0134 / 1 Memsbl;eerafr}lock
Top Guy A325N  0.7500 2 2.997 32.477 0.092 / 1 Member Block
Pull-Off@46 ’ Shear
T24 42 Diagonal A325N  0.6250 1 7.897 12.425 0636 '/ 1 Bolt Shear
Horizontal A325N  0.6250 1 2512 7.875 0319 ‘/ 1 Memsbheéalflock
Top Girt A325N  0.6250 1 1.028 7.875 0131 ‘/ 1 Memsbl:a]?lock
T25 22 Diagonal A325N  0.6250 1 6411 12.425 0516 ‘/ 1 Bolt Shear
Horizontal A325N  0.6250 1 2.536 7.875 0322 / 1 Memsbgé'a]?lock
Top Girt A325N  0.6250 1 1.067 7.875 0136 ‘/ 1 Member Block
Shear
B Guy Design Data
Section Elevation Size Initial Breaking Actual Allowable Required Actual
No. Tension Load y 4 fT, S.F. S.F.
ft K K K K
T3 442(.’(7)32)(A) 1BS 12.200 122.000 31.482 73.200 1.000 2325 ‘/
44iggg;B) 1 BS 12.200 122.000 32.035 73.200 1.000 2285 V’
44%332;C) 1BS 12.200 122.000 31.932 73.200 1.000 2292 y/
T6 38iggg;A) 1 BS 12.200 122.000 31.385 73.200 1.000 2332 p/
382.000 (B) 1 BS 12.200 122.000 32.318 73.200 1.000 2265 y/
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Section Elevation Size Initial Breaking Actual Allowable Required Actual
No. Tension Load T fT, S.F. S.F.
fi K K K K
(778)
382(,’(7)’(;'(7))(C) 1 BS 12.200 122.000 32.073 73.200 1.000 2282 ‘/

T9 322(’(7)g‘()))(A) 7/8 BS 9.200 92.000 25.556 55.200 1.000 2160 ‘/
322((7);:?)(8) 7/8 BS 9.200 92.000 26.704 55.200 1.000 2067 V’
322(.2:3)8)(@ 7/8 BS 9.200 92.000 26.536 55.200 1.000 2080 V’

T12 262<(7)g(5))(A) 7/8 BS 9.200 92.000 30.276 55.200 1.000 1823 ‘/
262(’(7323)(B) 7/8 BS 9.200 92.000 31.426 55.200 1.000 1757 V’
262(,;)(‘3;))(@ 7/8 BS 9.200 92.000 31.655 55.200 1.000 | 744 ‘/

T14 210(,'(7)33)(A) 7/8 BS 9.200 92.000 33.432 55.200 1.000 1651 v/
2]0(,;)8’(]))(B) 7/8 BS 9.200 92.000 34.600 55.200 1.000 1595 “
210(.’(7)2(;)2)(C) 7/8 BS 9.200 92.000 34.820 55.200 1.000 1585 ./

T17 154.000 (A) 9/16 EHS 3.500 35.000 15.778 21.000 1.000 1331 ‘/

(791) .
154(.;)88)(8) 9/16 EHS 3.500 35.000 16.171 21.000 1.000 1299 /
154(.’(7328)(@ 9/16 EHS 3.500 35.000 16.315 21.000 1.000 1287 ‘/

T21 102(.’(7)82)(A) 9/16 EHS 3.500 35.000 16.615 21.000 1.000 1264 ‘/
102(.’(7)(9)(3))(B) 9/16 EHS 3.500 35.000 17.000 21.000 1.000 1235 ‘/
lOZ(.;)gg)(C) 9/16 EHS 3.500 35.000 17.128 21.000 1.000 1226 5/

T23 46.(0709(2/§A) 1/2 EHS 2.690 26.900 9.532 16.140 1.000 1693 V’
46.((?7()9()6)(B) 1/2 EHS 2.690 26.900 9.775 16.140 1.000 1651 V’

46.000 (C) 1/2 EHS 2.690 26.900 9.877 16.140 1.000 1.634 v/
(795)
Compression Checks
Pole Design Data

Section Elevation Size L L, Kl/r A P Ratio

No. Pu

Ji Ji 7 i’ K i,
L1 492 -477 (1) P8x.406 15.000  35.000 144 4 10.4832 -0.720 113.643 0.006
L2 477 -457 (2) P8x.406 20.000  35.000 144 .4 10.4832 -1.638 113.643 0.014
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Pole Bending Design Data
Section Elevation Size M. f M Ratio M,y f M, Ratio
No. M M,
St kipft kip-ft f M, kip-ft kip-ft f M,
L1 492 - 477 (1) P8x.406 5.195 72.052 0.072 0.000 72.052 0.000
L2 477 -457 (2) P8x.406 26.935 72.052 0.374 0.000 72.052 0.000
I Pole Shear Design Data
Section Elevation Size Actual fv, Ratio Actual fT, Ratio
No. Va Va T, T,
fi K K fv, kip-ft kipft fT,
L1 492 -477 (1) P8x.406 0.667 165.111 0.004 0.000 108.027 0.000
L2 477-457(2) P8x.406 1432 165.111 0.009 0.379 108.027 0.004
Pole Interaction Design Data
Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria
No. Pii My, M,y Vu T Stress Stress
St fP, f My f My, A f7, Rt Ratio
Ll 492 -477 (1) 0.006 0.072 0.000 0.004 0.000 0&8 1.000 482 /
L2 477 -457 (2) 0.014 0.374 0.000 0.009 0.004 O.‘_’ﬁs 1.000 482 v’
Leg Design Data (Compression)
Section Elevation Size b L, Kir A Mast P, fpP, Ratio
No. Stability B,
St St fi in’ Index K K fP,
Tl 457 - 452 21/4 5.000 5.000 106.7 3.9761 1.00 -7.726 77.870 0.099!
K=1.00
T2 452 -442 2 1/4 10.000 3.333 71.1 3.9761 1.00 -16.546 123.621 0.134"!
K=1.00
T3 442 - 422 21/4 20.000 4.000 85.3 3.9761 1.00 -23.270 105.060 02211
K=1.00
T4 422 -402 21/4 20.000 4.000 853 3.9761 1.00 -30.343 105.060 0.289!
K=1.00
T5 ° 402 - 382 21/4 20.000 4.000 853 3.9761 1.00 -48.401 105.060 0.461"
K=1.00
T6 382 - 362 21/4 20.000 4.000 853 3.9761 1.00 -54.099 105.060 0.515"
K=1.00
T7 362 - 342 21/4 20.000 4.000 853 3.9761 1.00 -49.850 105.060 04741

K=1.00
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Section Elevation Size L L. Ky A Mast Py fP, Ratio
No. Stability By
St St Nid in’ Index K K fP,
T8 342-322 21/4 20.000 4.000 853 3.9761 1.00 -62.589 105.060 0.596!
K=1.00
T9 322 -302 2172 20.000 4.000 76.8 49087 1.00 -64 846 143.512 0452
K=1.00
T10 302 -282 2172 20.000 4.000 76.8 4.9087 1.00 -67.543 143.512 04711
K=1.00
T11 282 -262 23/4 20.000 4.000 69.8 5.9396 1.00 -75.843 187.145 0.405"!
K=1.00
T12 262 -242 23/4 20.000 4.000 69.8 5.9396 1.00 -88.343 187.145 0472"
K=1.00
T13 242 - 222 23/4 20.000 4.000 69.8 5.9396 1.00 -93473 187.145 0.499!
K=1.00
T14 222 -202 3 20.000 4.000 64.0 7.0686 1.00 -110.275 235.765 0.468!
K=1.00
TI5 202 - 182 3 20.000 4.000 64.0 7.0686 1.00 -123.776 235.765 0.525!
K=1.00
Tl6 182 - 162 3 20.000 4.000 64.0 7.0686 1.00 -132.380 235.765 0.561"
K=1.00
T17 162 - 142 3 20.000 4.000 64.0 7.0686 1.00 -135.509 235.765 05751
K=1.00
T18 142 - 122 3 20.000 4.000 64.0 7.0686 1.00 -134.775 235.765 0.572!
K=1.00
T19 122-112 3 10.000 3.333 933 7.0686 1.00 -130.136 258.358 0.504 !
K=1.00
T20 112 - 102 3 10.000 3.333 533 7.0686 1.00 -128.546 258.358 0.498!
K=1.00
T21 102 - 82 3 20.000 4.000 64.0 7.0686 1.00 -135.984 235.765 0.577"!
K=1.00
T22 82-62 3 20.000 4.000 64.0 7.0686 1.00 -138.563 235.765 0.588!
K=1.00
T23 62 -42 3 20.000 4.000 64.0 7.0686 1.00 -143.116 235.765 0.607"!
K=1.00
T24 42 -22 3 20.000 4.000 64.0 7.0686 1.00 -145.037 235.765 0.615!
K=1.00
T25 22-2 3 20.000 4.000 64.0 7.0686 1.00 -146.423 235.765 0.621!
K=1.00
'p, /fP,controls
Leg Bending Design Data (Compression)
Section Elevation Size M f M. Ratio M,y f My Ratio
No. My A/[uy
i kip-/t kip-/1 f My kip-ft kipft f My,
Tl 457 -452 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T2 452 - 442 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T3 442 - 422 2 1/4 0.000 7.119 0.000 0.000 7.119 0.000
T4 422 - 402 21/4 0.000 7.119 0.000 0.000 7.119 0.000
TS 402 - 382 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T6 382 - 362 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T7 362 - 342 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T8 342 -322 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T9 322-302 212 0.000 9.766 0.000 0.000 9.766 0.000
T10 302 -282 212 0.000 9.766 0.000 0.000 9.766 0.000
Ti1 282 -262 2 3/4 0.000 12.998 0.000 0.000 12.998 0.000
T12 262 -242 23/4 0.000 12.998 0.000 0.000 12.998 0.000
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Section Elevation Size M. f M. Ratio M,y f My Ratio
No. M My
S kip ft kip-ft f My kip-ft kip-fit f My,
T13 242 -222 23/4 0.000 12.998 0.000 0.000 12.998 0.000
Ti4 222 -202 3 0.000 16.875 0.000 0.000 16.875 0.000
T15 202-182 3 0.000 16.875 0.000 0.000 16.875 0.000
T16 182 - 162 3 0.000 16.875 0.000 0.000 16.875 0.000
T17 162 - 142 3 0.000 16.875 0.000 0.000 16.875 0.000
T18 142 - 122 3 0.000 16.875 0.000 0.000 16.875 0.000
T19 122-112 3 0.000 16.875 0.000 0.000 16.875 0.000
T20 112 - 102 3 0.000 16.875 0.000 0.000 16.875 0.000
T21 102 - 82 3 0.000 16.875 0.000 0.000 16.875 0.000
T22 82-62 3 0.000 16.875 0.000 0.000 16.875 0.000
T23 62-42 3 0.000 16.875 0.000 0.000 16.875 0.000
T24 42-22 3 0.000 16.875 0.000 0.000 16.875 0.000
T25 22-2 3 0.000 16.875 0.000 0.000 16.875 0.000
Leg Interaction Design Data (Compression)
Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P, My M,y Stress Stress
St fP, f M, f M, Ratio Ratio
g 1
T1 457 - 452 21/4 0.099 0.000 0.000 0.099 1.000 481 /
. 2 1
T2 452 - 442 21/4 0.134 0.000 0.000 O.‘l;l 1.000 481 V’
1
T3 442 - 422 21/4 0.221 0.000 0.000 0<2V2’1 1.000 481 V’
= 1
T4 422 -402 21/4 0.289 0.000 0.000 Ofﬁf 1.000 481 ‘/
- 1
TS 402 - 382 2 1/4 0.461 0.000 0.000 0.;1;} 1.000 481 /
1
T6 382 -362 21/4 0.515 0.000 0.000 0.‘5}5 1.000 481 /
1
T7 362 - 342 21/4 0474 0.000 0.000 0.4/74 1.000 481 ‘/
1
T8 342 -322 21/4 0.596 0.000 0.000 0.596 1.000 481 /
SR
™ 322 - 302 212 0.452 0.000 0.000 0.4‘/32 1.000 481 /
R 3 !
T10 302 - 282 2172 0471 0.000 0.000 044/71 1.000 481 /
- 2 1
T 282 -262 23/4 0405 0.000 0.000 0.;10; 1.000 481 /
1
T12 262 -242 23/4 0472 0.000 0.000 0.4‘/72 1.000 481 ‘/
2 1
TI13 242 -222 23/4 0.499 0.000 0.000 0,;19/9 1.000 481 v/
1
T4 222 -202 3 0.468 0.000 0.000 0.4‘/68 1.000 438.1 ’/
1
T15 202 - 182 3 0.525 0.000 0.000 0<:,2'5 1.000 481 ‘/
1
T16 182 -162 3 0.561 0.000 0.000 0.561 1.000 481 ’/

AN
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Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. B M M,y Stress Stress
f fpP, f M. f M,, Ratio Ratio
1
T17 162 - 142 3 0.575 0.000 0.000 Q? 1.000 481 ‘/
- 12 5 1
T18 142 - 122 3 0.572 0.000 0.000 0.5/72 1.000 481 /
g 1
T19 122 - 112 3 0.504 0.000 0.000 O.i(;:l 1.000 481 ‘/
1
T20 112 - 102 3 0.498 0.000 0.000 0.4'/98 1.000 481 ‘/
g 1
T21 102 - 82 3 0.577 0.000 0.000 03;7 1.000 48.1 ‘/
1
T22 82-62 3 0.588 0.000 0.000 0,3'8 1.000 481 /
1
T23 62 -42 3 0.607 0.000 0.000 0.20,7 1.000 481 ‘/
1
T24 42-22 3 0.615 0.000 0.000 O.fl/S 1.000 481 ‘/
1
T25 22-2 3 0.621 0.000 0.000 Of}l 1.000 481 ‘/
'p, /fpP,controls
| Diagonal Design Data (Compression)
Section Elevation Size L Ly Kl/r A P, fP, Ratio
No. Pu
fi St ft in? K K fP,
Tl 457 -452 L2 1/2x2x3/16 5.385 4.841 136.0 0.8090 -2.036 9.874 0.206!
K=1.00 v
T2 452 - 442 L2x2x1/4 5207 4.671 143.4 0.9380 -2.424 10.311 0.235!
K=1.00 /
T3 442 - 422 L2x2x1/4 5.657 5.100 156.5 0.9380 -1.186 8.649 0.137!
K=1.00 ‘/
T4 422 - 402 L2x2x1/4 5.657 5.100 156.5 0.9380 -2.264 8.649 0262
K=1.00 V
TS 402 - 382 L2x2x1/4 5.657 5.100 156.5 0.9380 -3.893 8.649 0.450!
K=1.00 v
T6 382 - 362 L2x2x1/4 5.657 5.100 156.5 0.9380 -2.324 8.649 0.269!
K=1.00 |/
T7 362 - 342 L2x2x1/4 5.657 5.100 156.5 0.9380 -1.777 8.649 0.205!
K=1.00 ‘/
T8 342 -322 L2x2x1/4 5.657 5.100 156.5 0.9380 -3.051 8.649 0353
K=1.00 v
T9 322 -302 L1 3/4x1 3/4x3/16 5.657 5.071 177.2 0.6211 -4.021 4.470 0.900 !
K=1.00 ‘/
T10 302 - 282 L2x2x1/4 5.657 5.071 155.6 0.9380 -2.499 8.750 0.286"
K=1.00 ‘/
T11 282 -262 L2 1/2x2 1/2x3/8 5.657 5.041 1242 1.7300 -6.394 24.878 0.257"
K=1.00
T12 262 - 242 L2x2x1/4 5.657 5.041 154.7 0.9380 -5.277 8.853 0.59!

K=1.00




t T Job Page
nxirower US-CT-5009 73 of 83
. i ; ; Project Date
Vertical Bridge Engineerin .
LgLC & & Guyed Tower Structural Analysis 09:35:55 05/10/19
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 Luke Miick
FAX: 605-540-4622 uke Wiyric
Section Elevation Size L Ly Kir A Py Py Ratio
No. P,
i i fi in? K K fP,
TI3 242-222 L2x2x1/4 5.657 5.041 1547  0.9380 -4.644 8.853 0.525"
K=1.00 v
T14 222 -202 L2 1/2x2 1/2x3/8 5.657 5.012 123.5 1.7300 -7.869 25.115 0.313!
K=1.00 v
TI5 202 - 182 L2x2x1/4 5.657 5.012 153.8  0.9380 -7.092 8.957 0.792!
K=1.00 v
T16 182 - 162 L2x2x1/4 5.657 5.012 1538 0.9380 -5.307 8.957 0.592!
K=1.00 v
T17 162 - 142 L2x2x1/4 5.657 5.012 153.8  0.9380 -7.233 8.957 0.808!
K=1.00 v
Ti8 142 - 122 L2x2x1/4 5.657 5.012 153.8  0.9380 -6.049 8.957 0.675"
K=1.00
T19 122-112 L2x2x1/4 5207 4.590 140.9  0.9380 -7.506 10.680 0.703 !
K=1.00 v
T20 112 - 102 L1 3/4x1 3/4x3/16 w/ 5207 4.881 99.8 1.5710 -8.662 30.133 0.287!
L2x2x1/4 K=1.00 v
T21 102 - 82 L2x2x1/4 5.657 5.012 1538 0.9380 -6.245 8.957 0.697"
K=1.00 v
T22 82-62 L2x2x1/4 5.657 5.012 1538 0.9380 -6.148 8.957 0.686"
K=1.00 v
T23 62 -42 L2x2x1/4 5.657 5.012 153.8  0.9380 -8.103 8.957 0.905"
K=1.00 v
T24 42-22 L2x2x1/4 5.657 5.012 153.8  0.9380 -7.897 8.957 0.882!
K=1.00 v
T25 222 L2x2x1/4 5.657 5.012 153.8 09380 -6.411 8.957 0716
K=1.00 v
'p, /fP, controls
Horizontal Design Data (Compression)
Section Elevation Size L L Kl A Py fP, Ratio
No. Pu
St St fi in’ K P,
T2 452 - 442 1.2x2x3/16 4.000 3.521 113.6 07150 -0.287 11.741 0.024 !
K=1.06 v
T3 442 - 422 L2x2x3/16 4.000 3.521 113.6  0.7150 -0.403 11.741 0.034!
K=1.06 v
T4 422 - 402 L2x2x3/16 4.000 3.521 1136 0.7150 -0.526 11.741 0.045!
K=1.06 74
TS 402 - 382 L2x2x3/16 4.000 3.521 113.6  0.7150 -0.838 11.741 0.071"
K=1.06 v
T6 382 -362 1.2x2x3/16 4.000 3.521 1136  0.7150 -0.937 11.741 0.080"
K=1.06 v
T7 362 - 342 L2x2x3/16 4.000 3.521 113.6  0.7150 -0.863 11.741 0.074 "
K=1.06 v
T8 342 -322 1.2x2x3/16 4.000 3.521 113.6  0.7150 -1.084 11.741 0.092'!
K=1.06 v
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Section Elevation Size L L, Kir A Py fP, Ratio
No. B,
Ji Ji /i in’ K K fP,
T9 322-302 L2x2x3/16 4.000 3.500 113.3 0.7150 -1.123 11.786 0.095!
K=1.06 ‘/
T10 302-282 L2x2x3/16 4.000 3.500 113.3 0.7150 -1.170 11.786 0.099 !
K=1.06 v
Tl1 282 -262 12x2x3/16 4.000 3479 113.0 0.7150 -1314 11.831 0.111!
K=1.07 v
T12 262 -242 12x2x3/16 4.000 3479 113.0 0.7150 -1.530 11.831 0.129'!
K=1.07 ‘/
T13 242 -222 L2x2x3/16 4.000 3479 113.0 0.7150 -1.619 11.831 0.137"!
K=1.07 v
T14 222 -202 L2x2x3/16 4.000 3.458 112.7 0.7150 -1.910 11.875 0.161"
K=1.07 v
T15 202 - 182 L2x2x3/16 4.000 3458 112.7 0.7150 -2.144 11.875 0.181"
K=1.07 /
Tl6 182 -162 L2x2x3/16 4.000 3458 112.7 0.7150 -2.293 11.875 0.193!
K=1.07 ./
T17 162 - 142 L2x2x3/16 4.000 3.458 112.7 0.7150 -2.347 11.875 0.198!
K=1.07 v
Ti18 142 - 122 L2x2x3/16 4.000 3458 L12:7 0.7150 -2.334 11.875 0.197!
K=1.07 v
T19 122 -112 L2x2x3/16 4.000 3458 112.7 0.7150 -2.254 11.875 0.190!
K=1.07 ‘/
T20 112 - 102 L2x2x3/16 4.000 3458 112.7 0.7150 -2.226 11.875 0.187"!
K=1.07 ‘/
21 102 - 82 1.2x2x3/16 4.000 3.458 112.7 0.7150 -2.355 11.875 0.198 '
K=1.07 v
T22 82-62 L2x2x3/16 4.000 3458 112.7 0.7150 -2.400 11.875 02021
K=1.07 /
T23 62 -42 L2x2x3/16 4.000 3.458 112.7 0.7150 -2.479 11.875 0.209 !
K=1.07 V’
T24 42-22 L2x2x3/16 4.000 3458 112.7 0.7150 -2.512 11.875 0212
K=1.07 v
T25 22-2 L2x2x3/16 4.000 3.458 112.7 0.7150 -2.536 11.875 0214!
K=1.07 v
Y'p, /fP, controls
Top Girt Design Data (Compression)
Section Elevation Size L Ly Kir A P, i Ratio
No. Pu
Jt St Jt in’ K K fp,
Tl 457 -452 C6x10.5 4.000 2.859 64.9 3.0900 -0.000 80.226 0.000!
K=1.00 ‘/
T2 452 -442 L2x2x3/16 4.000 3.521 113.6 0.7150 -0.733 11.741 0.062 "'
K=1.06 /
T4 422 - 402 L2x2x3/16 4.000 3.521 113.6 0.7150 -0.026 11.741 0.002!
K=1.06 v
TS 402 - 382 L2x2x3/16 4.000 3.521 113.6 0.7150 -0.025 11.741 0.002!

K=1.06
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Section Elevation Size L Ly, Kir A By fP, Ratio
No. P,
St St St in’ K K fP,
T11 282 - 262 L2x2x3/16 4.000 3.500 1133 0.7150 -0.610 11.786 0.052"
K=1.06 V’
T17 162 - 142 L2x2x3/16 4.000 3458 112.7 0.7150 -0.103 11.875 0.009!
K=1.07 '/

' p, /fp, controls

[ Tension Checks

| Leg Design Data (Tension)

Section Elevation Size L Ly Kl A Py fP, Ratio
No. Pu
fi St Jt in? K K fP,

T1 457 - 452 21/4 5.000 5.000 106.7 3.9761 6.749 178.924 0.038!

T2 452 - 442 21/4 10.000 3.333 71.1 3.9761 14.660 178.924 0.082"

TS 402 - 382 21/4 20.000 4.000 85.3 3.9761 4797 178.924 0.027!

L'p, /fP, controls

| Leg Bending Design Data (Tension)
Section Elevation Size M f My Ratio M,y f M, Ratio
No. My A{[uy
f kip-ft kipfi  Ta, kipft kipft i M,
T1 457 - 452 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T2 452 - 442 21/4 0.000 7.119 0.000 0.000 7.119 0.000
T5 402 -382 21/4 0.000 7.119 0.000 0.000 7.119 0.000

Leg Interaction Design Data (Tension)

Section Elevation Size Ratio Ratio Ratio Comb. Allow. Criteria
No. P, My M, Stress Stress
St fP, f M, f M, Ratio Ratio
1
Tl 457 - 452 21/4 0.038 0.000 0.000 0.:);3 1.000 481 ‘/
s 1
T2 452 - 442 21/4 0.082 0.000 0.000 0,2)’8'2 1.000 481 /

1
TS5 402 - 382 21/4 0.027 0.000 0.000 0.027 1.000 481 /




Page

Job
tnth)wer US-CT-5009 76 of 83
. . . . Project Date
Vertical Bridge Engineerin .
el B Guyed Tower Structural Analysis 09:35:55 05/10/19
LLC
550 River Dr.
North Sioux City, SD 57049 Client Designed by
Phone: 605-540-4622 Luke Kvrick
FAX: 605-540-4622 uxe Wiyric
' p, /fp, controls
Diagonal Design Data (Tension)

Section Elevation Size L L, Kl/r A P, fP, Ratio

No. Py

ft Jt St in’ K K fP,
T1 457 -452 L2 1/2x2x3/16 5.385 4841 102.7 0.5013 1.762 21.806 0.081!
T2 452 - 442 L2x2x1/4 5.207 4671 97.8 0.5629 2319 24.485 0.095!
T3 442 - 422 L2x2x1/4 5.657 5.100 106.2 0.5629 0.970 24485 0.040!
T4 422 -402 L2x2x1/4 5.657 5.100 106.2 0.5629 2.007 24485 0.082!
TS 402 - 382 L2x2x1/4 5.657 5.100 106.2 0.5629 3.454 24485 0.141!
T6 382 - 362 L2x2x1/4 5.657 5.100 106.2 0.5629 1.871 24.485 0.076!
T7 362 - 342 L2x2x1/4 5.657 5.100 106.2 0.5629 1.245 24485 0.051"
T8 342 -322 L2x2x1/4 5.657 5.100 106.2 0.5629 2.454 24.485 0.100 !
T9 322 -302 L1 3/4x1 3/4x3/16 5.657 5.071 119.8 0.3604 3.359 15.675 0.214"
T10 302 - 282 L2x2x1/4 5.657 5.071 105.7 0.5629 1.539 24.485 0.063"!
T11 282 -262 L2 1/2x2 1/2x3/8 5.657 5.041 85.0 1.0866 5213 47.266 0.110"!
TIi2 262 - 242 L2x2x1/4 5.657 5.041 105.1 0.5629 4.036 24485 0.165!
T13 242 - 222 L2x2x1/4 5.657 5.041 105.1 0.5629 3.349 24 485 0.137!
T14 222 -202 12 1/2x2 1/2x3/8 5.657 5012 84.5 1.0866 5.884 47.266 0.124!
TI5 202 - 182 1L2x2x1/4 5.657 5.012 104.5 0.5629 5.045 24.485 0.206!
T16 182 - 162 L2x2x1/4 5.657 5.012 104.5 0.5629 3.500 24.485 0.143!
T17 162 - 142 L2x2x1/4 5.657 5012 104.5 0.5629 5332 24.485 0.218!
T18 142 - 122 L2x2x1/4 5.657 5012 1045 0.5629 4.123 24485 0.168!
T19 122 -112 L2x2x1/4 5207 4.590 96.2 0.5629 4937 24485 0202
T20 112 -102 L1 3/4x1 3/4x3/16 w/ 5207 4.881 99.8 1.5710 6.311 50.900 0.124!

L2x2x1/4 /
T21 102 - 82 L2x2x1/4 5.657 5012 104.5 0.5629 4.100 24.485 0.167"!
T22 82-62 L2x2x1/4 5.657 5012 104.5 0.5629 3.968 24485 0.162!
T23 62 -42 L2x2x1/4 5.657 5012 104.5 0.5629 5.679 24.485 0232
T24 42-22 L2x2x1/4 5.657 5.012 104.5 0.5629 5.638 24485 0.230!
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Section Elevation Size L L, Kl A P, fP, Ratio

No. P,

/i S St in’ K K fP,

T25 22-2 L2x2x1/4 5.657 5.012 104.5 0.5629 3.958 24.485 0.162!

1p, /fP, controls
Horizontal Design Data (Tension)

Section Elevation Size L L, Kl A Py fP, Ratio

NO. Pu

St Jt st in’ K K fp,

T2 452 -442 L2x2x3/16 4.000 3.521 74.1 0.4308 0.287 18.739 0.015"

T3 442 - 422 L2x2x3/16 4.000 3.521 74.1 0.4308 0403 18.739 0.022"'

T4 422 -402 L2x2x3/16 4.000 3.521 74.1 0.4308 0.526 18.739 0.028 !

T5 402 - 382 L2x2x3/16 4.000 3.521 74.1 0.4308 0.838 18.739 0.045!

Té6 382 - 362 L2x2x3/16 4.000 3.521 74.1 0.4308 0.937 18.739 0.050!

T7 362 - 342 1.2x2x3/16 4.000 3.521 74.1 0.4308 0.863 18.739 0.046!

T8 342 -322 1L2x2x3/16 4.000 3.521 74.1 0.4308 1.084 18.739 0.058'

T9 322-302 L2x2x3/16 4.000 3.500 7 0.4308 1.123 18.739 0.060 !

T10 302 -282 12x2x3/16 4.000 3.500 73.7 0.4308 1.170 18.739 0.062!

T11 282 - 262 L2x2x3/16 4.000 3479 733 0.4308 1.472 18.739 0.079!

T12 262 -242 L2x2x3/16 4.000 3479 73.3 0.4308 1.530 18.739 0.082!

TI13 242 - 222 L2x2x3/16 4.000 3479 73.3 0.4308 1.619 18.739 0.086"'

T14 222 -202 L2x2x3/16 4.000 3458 72,9 0.4308 1910 18.739 0.102!

TI5 202 - 182 L2x2x3/16 4.000 3.458 72.9 0.4308 2.144 18.739 0.114!

Ti6 182 - 162 L2x2x3/16 4.000 3458 72.9 0.4308 2373 18.739 0.127"!

T17 162 - 142 L2x2x3/16 4.000 3.458 72.9 0.4308 2.347 18.739 0.125!

T18 142 - 122 L2x2x3/16 4.000 3458 72.9 0.4308 2.334 18.739 0.125!

T19 122-112 L2x2x3/16 4.000 3458 72.9 0.4308 2254 18.739 0.120!

T20 112 - 102 L2x2x3/16 4.000 3458 72.9 0.4308 2226 18.739 0.119"'

<
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Section Elevation Size L L, Kir A P, fP, Ratio
NG. Pu
fi St Jt in’ K K fP,
T21 102 - 82 L2x2x3/16 4.000 3.458 72.9 0.4308 2.355 18.739 0.126"
T22 82-62 L2x2x3/16 4.000 3.458 72.9 0.4308 2.400 18.739 0.128!
T23 62 -42 L2x2x3/16 4.000 3458 72.9 0.4308 2479 18.739 0.132!
T24 42-22 L2x2x3/16 4.000 3.458 72.9 0.4308 2512 18.739 0.134!
T25 22-2 L2x2x3/16 4.000 3.458 72.9 0.4308 2.536 18.739 0.135"!

''p, /fp, controls

Top Girt Design Data (Tension)

Section Elevation Size L L, Kir A P, fp, Ratio

No. Py
st St St in’ K K “fp,

Tl 457 -452 C6x10.5 4.000 2.859 64.9 2.1409 0.000 93.128 0.000!
T2 452 - 442 L2x2x3/16 4.000 3.521 74.1 0.4308 0.804 18.739 040(43 !
T4 422 - 402 L2x2x3/16 4.000 3.521 74.1 0.4308 0.227 18.739 0.0¢12 !
T5 402 - 382 L2x2x3/16 4.000 3.521 74.1 0.4308 0.234 18.739 0.091’2 !
T7 362 - 342 L2x2x3/16 4.000 3.521 74.1 0.4308 0.307 18.739 0.2){6 !
T8 342 - 322 L2x2x3/16 4.000 3.521 74.1 0.4308 0316 18.739 0.31/7 !
T10 302 -282 12x2x3/16 4.000 3.500 73.7 0.4308 0.547 18.739 0.(‘){9 !
Ti1 282 -262 L2x2x3/16 4.000 3.500 73.7 0.4308 1.307 18.739 0.?)1:) !
T13 242 -222 L2x2x3/16 4.000 3.479 733 0.4308 0.750 18.739 04(‘)2‘) !
T14 222-202 L2x2x3/16 4.000 3.479 733 0.4308 0.814 18.739 0.2):; !
T15 202 -182 L2x2x3/16 4.000 3.458 7249 0.4308 1.020 18.739 0:)?1 !
Ti6 182 - 162 L2x2x3/16 4.000 3.458 72.9 0.4308 1.016 18.739 032‘ !
T17 162 - 142 L2x2x3/16 4.000 3.458 72.9 0.4308 1.499 18.739 O.g;() !
T18 142 - 122 L2x2x3/16 4.000 3.458 72.9 0.4308 1.067 18.739 0.0/57 !
T19 122 - 112 L2x2x3/16 4.000 3.458 72.9 0.4308 1.132 18.739 0,82) !

T20 112 - 102 L2x2x3/16 4.000 3.458 72.9 0.4308 1.163 18.739 0.062 '
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Section Elevation Size L L Kinr A yo fP, Ratio
A’O. Pu
S fi Si in’ K K fP,
T22 82-62 L2x2x3/16 4.000 3458 72.9 0.4308 1.041 18.739 0.056'
T23 62 -42 L2x2x3/16 4.000 3458 72.9 0.4308 1.054 18.739 0.056"
T24 42-22 L2x2x3/16 4.000 3458 72.9 0.4308 1.028 18.739 0.055"!
T25 22-2 12x2x3/16 4.000 3458 72.9 0.4308 1.067 18.739 0.057"!
L p, /fp,controls
Bottom Girt Design Data (Tension)
Section Elevation Size L L Kir A P, fP, Ratio
No. Py
ft i i in’ K K P,
T25 22-2 L2x2x3/16 4.000 3.750 72.9 0.7150 3.111 23.166 0.134!
L'p, /fP, controls
Top Guy Pull-Off Design Data (Tension)
Section Elevation Size L L Klr A P, fP, Ratio
NO. Pn
Nid St Jt in? K K P,
T3 442 - 422 21.2 1/2x2 1/2x3/8x1/4 4.000 3.813 60.7 2.1094 5.702 91.758 0.062"!
2L 'a'>22.1987 in-22
T6 382 -362 212 1/2x2 1/2x3/8x1/4 4.000 3813 60.7 2.1094 6.722 91.758 0.073!
2L'a'>22.1987 in- 110
T9 322 -302 212 1/2x2 1/2x3/8x1/4 4.000 3813 60.7 2.1094 6.718 91.758 0.073!
2L'a' >22.1987 in- 208
T12 262 -242 212 1/2x2 1/2x3/8x1/4 4.000 3.771 60.1 2.1094 9.596 91.758 0.105!
2L 'a' > 21.9560 in - 308
T14 222 -202 212 1/2x2 1/2x3/8x1/4 4.000 3.750 59.7 2.1094 10.725 91.758 0.117!
2L'a'>21.8347 in-418
T17 162 - 142 212 1/2x2 1/2x3/8x1/4 4.000 3.750 59.7 2.1094 6.575 91.758 0.072!
2L 'a'>21.8347 in - 523
T21 102 - 82 212 1/2x2 1/2x3/8x1/4 4.000 3.750 59.7 2.1094 8.357 91.758 0.091!
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Section Elevation Size L L, Kinr A P, fP, Ratio
No. Py
ft St fi in® K K fP,
2L'a'>21.8347 in- 592
T23 62-42 212 1/2x2 1/2x3/8x1/4 4.000 3.750 59.7 2.1094 5.995 91.758 0.065"
2L'a'>21.8347 in - 685
'p, /fP, controls
Section Capacity Table
Section Elevation Component Size Critical P P ations % Pass
No. ft Type Element K K Capacity Fail
L1 492 - 477 Pole P8x.406 1 -0.720 113.643 7.8 Pass
L2 477 - 457 Pole P8x.406 2 -1.638 113.643 38.8 Pass
Tl 457-452 Leg 21/4 5 -7.726 77.870 9.9 Pass
T2 452 - 442 Leg 2 1/4 19 -16.546 123.621 134 Pass
T3 442 - 422 Leg 21/4 40 -23.270 105.060 22.1 Pass
T4 422 - 402 Leg 21/4 72 -30.343 105.060 28.9 Pass
T5 402 - 382 Leg 21/4 105 -48.401 105.060 46.1 Pass
T6 382-362 Leg 21/4 138 -54.099 105.060 515 Pass
T7 362 - 342 Leg 21/4 172 -49.850 105.060 474 Pass
T8 342 - 322 Leg 21/4 204 -62.589 105.060 59.6 Pass
T9 322 - 302 Leg 212 238 -64.846 143512 452 Pass
T10 302 -282 Leg 212 271 -67.543 143512 47.1 Pass
T11 282-262 Leg 23/4 303 -75.843 187.145 40.5 Pass
T12 262 -242 Leg 23/4 338 -88.343 187.145 472 Pass
T13 242 -222 Leg 23/4 371 -93.473 187.145 49.9 Pass
T14 222-202 Leg 3 402 -110.275 235.765 46.8 Pass
T15 202-182 Leg 3 435 -123.776 235.765 52.5 Pass
T16 182- 162 Leg 3 468 -132.380 235.765 56.1 Pass
T17 162 - 142 Leg 3 501 -135.509 235.765 575 Pass
T18 142 -122 Leg 3 534 -134.775 235.765 572 Pass
T19 122-112 Leg 3 567 -130.136 258.358 50.4 Pass
T20 112 -102 Leg 3 588 -128.546 258.358 49.8 Pass
T21 102 - 82 Leg 3 611 -135.984 235.765 5717 Pass
T22 82-62 Leg 3 642 -138.563 235.765 58.8 Pass
T23 62-42 Leg 3 675 -143.116 235.765 60.7 Pass
T24 42-22 Leg 3 708 -145.037 235.765 61.5 Pass
T25 22-2 Leg 3 741 -146.423 235.765 62.1 Pass
Tl 457 - 452 Diagonal L2 1/2x2x3/16 14 -2.036 9.874 20.6 Pass
T2 452 - 442 Diagonal L2x2x1/4 26 -2.424 10.311 235 Pass
T3 442 - 422 Diagonal L2x2x1/4 71 -1.186 8.649 13.7 Pass
T4 422 - 402 Diagonal L2x2x1/4 80 -2.264 8.649 26.2 Pass
TS5 402 - 382 Diagonal L2x2x1/4 113 -3.893 8.649 45.0 Pass
T6 382 -362 Diagonal L2x2x1/4 169 -2.324 8.649 26.9 Pass
T7 362 - 342 Diagonal L2x2x1/4 177 -1.777 8.649 20.5 Pass
T8 342 -322 Diagonal L2x2x1/4 210 -3.051 8.649 353 Pass
T9 322-302 Diagonal L1 3/4x1 3/4x3/16 268 -4.021 4.470 90.0 Pass
T10 302-282 Diagonal L2x2x1/4 301 -2.499 8.750 28.6 Pass
T11 282-262 Diagonal L2 1/2x2 1/2x3/8 311 -6.394 24.878 25.7 Pass
51.5(b)
T12 262 -242 Diagonal L2x2x1/4 367 -5.277 8.853 59.6 Pass
Ti13 242 -222 Diagonal L2x2x1/4 377 -4.644 8.853 52.5 Pass
T14 222-202 Diagonal L2 1/2x2 1/2x3/8 414 -7.869 25.115 313 Pass
63.3 (b)
T15 202-182 Diagonal L2x2x1/4 465 -7.092 8.957 79.2 Pass
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Section Elevation Component Size Critical P 0P tiow % Pass
No. fi Type Element K K Capacity Fail
T16 182 -162 Diagonal L2x2x1/4 475 -5.307 8.957 59.2 Pass
T17 162 - 142 Diagonal L2x2x1/4 526 -7.233 8.957 80.8 Pass
T18 142 - 122 Diagonal L2x2x1/4 542 -6.049 8.957 67.5 Pass
T19 122-112 Diagonal L2x2x1/4 574 -7.506 10.680 70.3 Pass
T20 112-102 Diagonal L1 3/4x1 3/4x3/16 w/ L2x2x1/4 601 -8.662 30.133 28.7 Pass
69.7 (b)
T21 102 - 82 Diagonal L2x2x1/4 639 -6.245 8.957 69.7 Pass
T22 82-62 Diagonal L2x2x1/4 650 -6.148 8.957 68.6 Pass
T23 62-42 Diagonal L2x2x1/4 681 -8.103 8.957 90.5 Pass
T24 42-22 Diagonal L2x2x1/4 738 -7.897 8.957 88.2 Pass
T25 22-2 Diagonal L2x2x1/4 771 -6.411 8.957 71.6 Pass
T2 452 -442 Horizontal L2x2x3/16 27 -0.287 11.741 24 Pass
3.6 (b)
T3 442 - 422 Horizontal L2x2x3/16 54 -0.403 11.741 34 Pass
5.1(b)
T4 422 -402 Horizontal L2x2x3/16 83 -0.526 11.741 45 Pass
6.7 (b)
TS 402 - 382 Horizontal L2x2x3/16 114 -0.838 11.741 7.1 Pass
10.6 (b)
T6 382 -362 Horizontal L2x2x3/16 155 -0.937 11.741 8.0 Pass
11.9 (b)
T7 362 - 342 Horizontal L2x2x3/16 180 -0.863 11.741 74 Pass
. 11.0 (b)
T8 342 -322 Horizontal L2x2x3/16 213 -1.084 11.741 92 Pass
13.8 (b)
T9 322 -302 Horizontal L2x2x3/16 246 -1.123 11.786 9.5 Pass
14.3 (b)
T10 302 - 282 Horizontal L2x2x3/16 279 -1.170 11.786 9.9 Pass
14.9 (b)
T11 282-262 Horizontal L2x2x3/16 312 -1.314 11.831 11.1 Pass
18.7 (b)
T12 262 - 242 Horizontal L2x2x3/16 346 -1.530 11.831 12.9 Pass
19.4 (b)
T13 242 - 222 Horizontal L2x2x3/16 385 -1.619 11.831 13.7 Pass
20.6 (b)
Tl4 222 -202 Horizontal L2x2x3/16 411 -1.910 11.875 16.1 Pass
243 (b)
T15 202 -182 Horizontal L2x2x3/16 450 -2.144 11.875 18.1 Pass
27.2 (b)
T16 182 -162 Horizontal L2x2x3/16 477 -2.293 11.875 19.3 Pass
30.1(b)
T17 162 - 142 Horizontal L2x2x3/16 516 -2.347 11.875 19.8 Pass
29.8 (b)
TI8 142 -122 Horizontal L2x2x3/16 549 -2.334 11.875 19.7 Pass
29.6 (b)
T19 122 - 112 Horizontal L2x2x3/16 582 -2.254 11.875 19.0 Pass
28.6 (b)
T20 112 -102 Horizontal L2x2x3/16 597 -2.226 11.875 18.7 Pass
28.3 (b)
T21 102 - 82 Horizontal L2x2x3/16 625 -2.355 11.875 19.8 Pass
29.9 (b)
T22 82 -62 Horizontal L2x2x3/16 653 -2.400 11.875 20.2 Pass
30.5 (b)
T23 62 -42 Horizontal L2x2x3/16 696 -2.479 11.875 20.9 Pass
315 (b)
T24 42-22 Horizontal L2x2x3/16 725 -2.512 11.875 212 Pass
31.9(b)
T25 22-2 Horizontal L2x2x3/16 750 -2.536 11.875 214 Pass
32.2 (b)
Tl 457 - 452 Top Girt C6x10.5 7 -0.000 80.226 1.9 Pass
T2 452 - 442 Top Girt L2x2x3/16 11 -0.733 11.741 6.2 Pass
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Section Elevation Component Size Critical P OP aliors % Pass
No. i Type Element K K Capacity Fail
10.2 (b)
T4 422 -402 Top Girt L2x2x3/16 43 0.227 18.739 12 Pass
2.9 (b)
TS5 402 - 382 Top Girt L2x2x3/16 i 0.234 18.739 12 Pass
3.0 (b)
T7 362 - 342 Top Girt L2x2x3/16 143 0.307 18.739 1.6 Pass
3.9 (b)
T8 342 -322 Top Girt L2x2x3/16 175 0316 18.739 1.7 Pass
4.0 (b)
T10 302 -282 Top Girt L2x2x3/16 241 0.547 18.739 29 Pass
6.9 (b)
T11 282 -262 Top Girt L2x2x3/16 275 1.307 18.739 7.0 Pass
16.6 (b)
T13 242 -222 Top Girt L2x2x3/16 341 0.750 18.739 4.0 Pass
9.5 (b)
T4 222 -202 Top Girt L2x2x3/16 373 0.814 18.739 43 Pass
10.3 (b)
T1S 202 - 182 Top Girt L2x2x3/16 407 1.020 18.739 54 Pass
13.0 (b)
T16 182 - 162 Top Girt L2x2x3/16 439 1.016 18.739 54 Pass
12.9 (b)
T17 162 - 142 Top Girt L2x2x3/16 473 1.499 18.739 8.0 Pass
19.0 (b)
T18 142 - 122 Top Girt L2x2x3/16 505 1.067 18.739 57 Pass
13.6 (b)
T19 122-112 Top Girt L2x2x3/16 539 1.132 18.739 6.0 Pass
14.4 (b)
T20 112 -102 Top Girt 12x2x3/16 571 1.163 18.739 6.2 Pass
14.8 (b)
T22 82-62 Top Girt L2x2x3/16 613 1.041 18.739 5.6 Pass
13.2 (b)
T23 62 -42 Top Girt L2x2x3/16 647 1.054 18.739 5.6 Pass
13.4 (b)
T24 42-22 Top Girt L2x2x3/16 679 1.028 18.739 5.5 Pass
13.1 (b)
T25 22-2 Top Girt 1L2x2x3/16 713 1.067 18.739 5.7 Pass
13.6 (b)
T25 22-2 Bottom Girt L2x2x3/16 746 3.111 23.166 13.4 Pass
T3 442 - 422 Guy A@442 1 776 31.482 73.200 43.0 Pass
T6 382 -362 Guy A@382 1 779 31.385 73.200 429 Pass
T9 322 -302 Guy A@322 7/8 782 25.556 55.200 46.3 Pass
T12 262 -242 Guy A@262 7/8 785 30.276 55.200 54.8 Pass
T14 222 -202 Guy A@210 7/8 788 33432 55.200 60.6 Pass
T17 162 - 142 Guy A@154 9/16 791 15.778 21.000 75.1 Pass
T21 102 - 82 Guy A@102 9/16 794 16.615 21.000 79.1 Pass
T23 62 -42 Guy A@46 12 797 9.532 16.140 59.1 Pass
T3 442 - 422 Guy B@442 1 775 32.035 73.200 43.8 Pass
T6 382 -362 Guy B@382 1 778 32.318 73.200 44.2 Pass
T9 322-302 Guy B@322 7/8 781 26.704 55.200 48.4 Pass
Ti2 262 -242 Guy B@262 7/8 784 31.426 55.200 56.9 Pass
T14 222 -202 Guy B@210 7/8 787 34.600 55.200 62.7 Pass
T17 162 - 142 Guy B@154 9/16 790 16.171 21.000 77.0 Pass
T21 102 - 82 Guy B@102 9/16 793 17.000 21.000 81.0 Pass
T23 62-42 Guy B@46 1/2 796 9.775 16.140 60.6 Pass
T3 442 - 422 Guy C@442 1 774 31.932 73.200 43.6 Pass
T6 382 -362 Guy C@382 1 777 32.073 73.200 438 Pass
T9 322 -302 Guy C@322 7/8 780 26.536 55.200 48.1 Pass
T12 262 - 242 Guy C@262 7/8 783 31.655 55.200 57.3 Pass
Ti4 222 -202 Guy C@210 78 786 34.820 55.200 63.1 Pass
T17 162 - 142 Guy C@154 9/16 789 16.315 21.000 "a Pass
T21 102 - 82 Guy C@102 9/16 792 17.128 21.000 81.6 Pass
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Section Elevation Component Size Critical P P o % Pass
No. St Type Element K K Capacity Fail
T23 62 - 42 Guy C@46 12 795 9.877 16.140 612 Pass
T3 442 - 422 Top Guy 212 1/2x2 1/2x3/8x1/4 22 5.702 91.758 6.2 Pass
Pull-Off@442 8.8 (b)
T6 382-362 Top Guy 212 1/2x2 1/2x3/8x1/4 110 6.722 91.758 7.3 Pass
Pull-Off@382 10.3 (b)
T9 322-302 Top Guy 212 1/2x2 1/2x3/8x1/4 208 6.718 91.758 73 Pass
Pull-Off@322 10.3 (b)
T12 262 -242 Top Guy 212 1/2x2 1/2x3/8x1/4 308 9.596 91.758 10.5 Pass
Pull-Off@262 14.8 (b)
T14 222 -202 Top Guy 212 1/2x2 1/2x3/8x1/4 418 10.725 91.758 11.7 Pass
Pull-Off@210 16.5 (b)
T17 162 - 142 Top Guy 212 1/2x2 1/2x3/8x1/4 523 6.575 91.758 72 Pass
Pull-Off@154 10.1 (b)
T21 102 - 82 Top Guy 212 1/2x2 1/2x3/8x1/4 592 8.357 91.758 9.1 Pass
Pull-Off@102 12.9 (b)
T23 62-42 Top Guy 212 1/2x2 1/2x3/8x1/4 685 5.995 91.758 6.5 Pass
Pull-Off@46 9.2 (b)
Summary
Pole (L2) 388 Pass
Leg (T25) 62.1 Pass
Diagonal 90.5 Pass
(T23)
Horizontal 322 Pass
(T25)
Top Girt 19.0 Pass
(T17)
Bottom Girt ~ 13.4 Pass
(T25)
Guy A (T21) 79.1 Pass
Guy B (T21) 81.0 Pass
Guy C (T21) 816 Pass
Top Guy 16.5 Pass
Pull-Off
(T14)
Bolt Checks ~ 69.7 Pass
RATING=  90.5 Pass

Program Version 8.0.5.0 - 11/28/2018 File:C:/Users/Imyrick/OneDrive - Vertical Bridge/Documents/Towers/US-CT-5009/Mod

SA/US-CT-5009_PostModSA_051019_ATT.eri




PROJECT No: US-CT-5009 ENG: LM
PROJECT NAME: CHK: MD
Vertical Bridge
DATE: May 10, 2019 PAGE: of
TIA-222-G
TOWER BASE CHECKS - GUYED TOWER
Tower Reactions Factored Loads Factored Resistance % Capacity Column
®mnac  Download 437.00 kips Bearing Capacity 2847.10 Kips pass 15.3% Rebar
QeaF  Horizontal 3.00 kips Horizontal Capacity 66.31 kips pass 4.5% PCA COL
Overturning Check (Qmax) 3.71 ksf Overturning Capacity 14.53 ksf pass 25.5% [GOVERNS] 437.0 kips
Punching Shear Check 266.30 kips 2-way Capacity 2277.43 Kips pass 11.7%
Flexural Shear Check 39.02 kips 1-way Capacity 455.49 kips pass 8.6% 19.5 k-ft
MumeMnta{@lP:;
Pier Rebar Required (minimum only, use PCACOL for total quantity) #NIA i
Mat Rebar Required (checked rebar for 6" min to 24" max spacing) #NIA | SF=7.84 I

Soil Parameters
¢
water level
Soil Dry Density (Y ar)
Soil Sub Density (Y sub)

Passive earth coefficient
Allowable bearing pressure

Soils Report Foundation Geometry
28 ° B (width)
8.00ft (244m) T (thickness)
0.105 kcf (16.5 kN/m®) L (length)

D (depth to bottom surface)
¢ (pier diameter)

0.050 kcf (7.85 kN/m’)
2.770

12.105 ksf (579.6 kPa) Check if Square Pier

FDN Dwgs
14.00 ft
3.00 ft
14.00 ft
9.00 ft
6.00 ft

Concrete parameters

Volume of concrete

Bearing capacity

Overturning - Bearing

Check for 2-Way Shear

Check for 1-Way Shear

822.0 cuft (30.5 cuyd)

fo= [ 3.000]ksi (20.7 MPa) Mat d (dry) 2.00 t 392.00
Dry Density (Y ary) 0.150 kcf d (sub) 1.00 ft 196.00
Sub Density (Y sub) 0.087 kef Pier d (above) [ os0]tt 18.00
d (dry) 6.00 ft 216.00
Passive Earth pressure resistance d (sub) 0.00 ft 0.00
press. - top of concrete 1.74 - ksf Depth of Soil
press. - bottom of concr. 2.47 -- ksf d (overall) 6.00 2.D.Tan¢ Area
Total resistance = 88.41 - kips d (dry) 6.00 6.381 415.37
Horizontal resistance = 66.31 - kips d (submerged) 0.00 0.000 196.00
(x 0.75, Cl 9.4.1) Volume of Soil 196.00
Vol (total) 1577.4 Frustum
contact area = 196.00 - ft Vol (dry) 1577.4 ft* Volume
allowable net pressure = 12.105 - ksf Vol (submerged) 0.0 ff Method
Download resistance = 2847.10 - kips
(20560, Cl9.4) Concrete Reinforcing (Already Factored Loads)
fc 3.00 ksi
Moment = Shear x Arm 21.000 - k-ft fy 60 ksi PIER
ORTHO Qmax = P/A + M/S (S=b¥6) 3.687 -- ksf Steel (Metric/ASTM) ASTM ASTM
DIAG Qmax = PIA + MIS (S=b¥6V2) 3.706 - ksf Bar size 0 |# 0
(not factored) Bar area #N/A  in? #N/A
d=33.000" Wagt of Rebar
Shear Area (b, x d) = 96.25 - ft2 Slab Reinforcing Download
Factored bearing stress = 2.230 - ksf w 2.23 ksf Ibs
Factored shear force = 266.30 - kips Iv 4.0 ft
Factored shear resistance 2277.4 - kips Mu = % wLeIv? 249.71 kip-ft
Check for 2-way shear Pass - Ku 16.3790
p 0.00030{ choose larger
d=33.000" p min 2 0.0018 0.00180 of p
Shear Area (b x d) = 38.50 - ft2 4/3+p if p<pmin 0.00041| orpmin
Factored bearing stress = 2.230 - ksf As Required 9.9792 in?
Factored shear force = 39.02 - kips Number of bars #N/A bars
Factored shear resistance 455.5 - kips spacing = #N/A in
Check for 2-way shear Pass -
5 FDNS - Foundation Mat and Pier GT 5/10/2019



PROJECT No: US-CT-5009 ENG: LM
PROJECT NAME: CHK: MD
Vertical Bridge
DATE: May 10, 2019 PAGE: of
TIA-222-G
GUY ANCHOR - DEADMAN CHECKS
Tower Reactions Factored Loads Factored Resistance % Capacity SF=3.09
@Tiac Uplift 59.0 |kips Uplift Capacity ~ 128.69 kips pass 45.8%
QEnF Horizontal 48.0 [kips Horizontal Capacity 74.25 Kips pass 64.6% [GOVERNS]
Soil Parameters From Soils Report Dead-man geometry From Fdn Dwgs
Depth(f)  6(¢) C (psf) Y (pef)
Layer 1 4.0 28.0 0.0 105.0 B (width) 4.50 |ft
Layer 2 6.0 0.0 1250.0 110.0 T (thickness / height) 2.50 |ft
Layer 3 8.0 0.0 400.0 105.0 L (length) 15.00 |ft
Layer 4 9.5 0.0 750.0 105.0 D (depth to bottom surface) 9.50 |ft
Layer 5
All. Top Friction 138 psf (FS=2)
All. Side Friction 138 psf (FS=2)
Frost Depth 4.00 |t Depth is taken to f'c (compressive strength) 3.00 |ksi (20.7 MPa)
Ignored Depth 0.00 |ft battom of layer Water Table 30.00 |t (9.15m)
Depth Kp ¥2Cu tan (%0) Ca vd Kp Cu Total Layer Front of ¥%:Cu ¥%Cu %Cu
(ft) (psf) (Kulhawy) (psf) Pressure Pressure Pressure Block Area Thickness Area Area
0.00 0.0 0.000 0.000 0.000
770 0.0 0.338 0.000 L 0.00 0. .0
4.00 - 420.0 1.163 0.000 1.163 0.00 000 0.000
4.00 420.0 0.420 2.500 2.920
1.000 625.0 0.000 0.582 : 3 2 .00 g .750
6.00 640.0 0.640 2.500 3.140 0.00 4 T A
6.00 640.0 0.640 0.800 1.440
.000 200.0 0.000 1.000 2 i .00 .00 39. .800
8.00 ! 850.0 0.850 0.800 1.650 e " i .
8.00 850.0 0.850 1.500 2.350
1.000 375.0 0.000 0.763 .50 0. 0.000 0.000
9.50 i 1007.5 1.008 1.500 2.508 2 &R
9.50
Uplift Resistance Factored Concrete Parameters Depth Weight Volume
Weight of concrete 25.31 - kips Dry Density (y gy) 0.150 2.50 25.31 168.75
(x 0.90,C12.3.2) Sub Density (Ysw)  0.087 0.00 0.00 0.00
Weight of soil (all layers) 69.92 - kips
(x 0.75,Cl 9.4.1;
¥%Cu Resistance 56.55 - kips Depth of Soil 2-D-Tang Area Volume
(x 0.75,C1 9.4.1; d (top of layer 1) 0.00 4.254 168.54 456.9
Total Side Friction (2xBT) 4.39 - kips d (top of layer 2) 4.00 0.000 67.50 135.0
(x0.75.C194.1, d (top of layer 3) 6.00 0.000 67.50 67.5
Total Front Friction (TxL) 10.35 - kips d (top of layer 4) 0.000 0.00 0.0
(x0.75,C19.4.1; d (top of layer 5) 0.000 0.00 0.0
d (top of deadman) 7.00 67.50 659.4
Total Uplift Resistance 166.52 -- kips
Factored Uplift Resistance  128.69 - kips Depth of Deadman Depth Pressure
d (top of deadman) 7.00 1.545
d (above boundary) 7.00 1.545  |(overwrite if applicable)
d (below boundary) 9.50 2.508  |(overwrite if applicable)
d (bot of deadman) 9.50 2.508
Horizontal Pressure Resistance (/ft of length)
Total Front Pressure (P x L) 75.98 - kips
Total Side Friction (2xBT) 4.39 - kips
Total Top Friction (BxL) 18.63 - kips
Total Horiz Resistance 99.01 - kips D
Factored Horiz Resistance 74.25 - kips
(x 0.75, Cl 9.4.1;

US-CT-5009 - Inner - 2 FDNS - Guy Anchor Deadman - NO REBAR

5/10/2019



PROJECT No: US-CT-5009 ENG: LM
PROJECT NAME: CHK: MD
Vertical Bridge
DATE: May 10, 2019 PAGE: of
TIA-222-G
GUY ANCHOR - DEADMAN CHECKS
Tower Reactions Factored Loads Factored Resistance % Capacity SF=9.49 |
@Tiac Uplift 108.0 |kips Uplift Capacity ~ 512.45 kips pass 21.1% [GOVERNS]
QEAF Horizontal 48.0 |kips Horizontal Capacity 279.65 kips pass 17.2%
Soil Parameters From Soils Report Dead-man geometry From Fdn Dwgs
Depth (ft) (1) C (psf) 7 (pef)
Layer 1 4.0 28.0 0.0 105.0 B (width) 11.00 |ft
Layer 2 6.0 0.0 1250.0 110.0 T (thickness / height) 4.50 |ft
Layer 3 8.0 0.0 400.0 105.0 L (length) 28.00 |ft
Layer 4 11.5 0.0 750.0 105.0 D (depth to bottom surface) 11.50 |ft
Layer 5
All. Top Friction 138 psf (FS=2)
All. Side Friction 138 psf (FS=2)
Frost Depth 3.33 |t Depth is taken to f'c (compressive strength) 3.00 |ksi (20.7 MPa)
Ignored Depth 0.00 |t bottom of layer Water Table 30.00 |t (9.15m)
Depth Kp Y%Cu tan (%¢) Ca vd Kp Cu Total Layer Front of ¥%:Cu %Cu %Cu
(ft) {psf) (Kulhawy) (psf) Pressure Pressure Pressure Block Area Thickness Area Area
0.00 0.0 0.000 0.000 0.000
770 0.0 0.338 .000 ! .00 0. 52, .000
4.00 277 0 420.0 1.163 0.000 1.163 - o 20 a
4.00 420.0 0.420 2.500 2.920
.000 625.0 0.000 0.58 > : = 0.00 2.00 6.000 .500
6.00 1 “ 640.0 0.640 2.500 3.140 i il
6.00 640.0 0.640 0.800 1.440
1.000 200.0 0.000 1.000 i 8.00 ¥ 8.000 15.600
8.00 850.0 0.850 0.800 1.650 5 bk ?
8.00 850.0 0.850 1.500 2.350
1.000 375.0 0.000 0.763 98.00 0.00 0.000 0.000
11.50 1275 1.218 1.500 2.718
11.50
Uplift Resistance Factored Concrete Parameters Depth Weight Volume
Weight of concrete 207.90 e kips Dry Density (y qry) 0.150 4.50 207.90 1386.00
(x 0.90, C 2.3.2; Sub Density (y sun) 0.087 0.00 0.00 0.00
Weight of soil (all layers) 266.60 - kips
(x 0.75, Cl 9.4.1;
¥%Cu Resistance 113.10 - kips Depth of Soil 2:D-Tang Area Volume
(x0.75,C1 9.4.1; d (top of layer 1) 0.00 4.254 491.99 1585.7
Total Side Friction (2 xBT) 19.32 - kips d (top of layer 2) 4.00 0.000 308.00 616.0
(x0.75,Cl 9.4, d (top of layer 3) 6.00 0.000 308.00 308.0
Total Front Friction (TxL) 34.78 - kips d (top of layer 4) 0.000 0.00 0.0
(%0:75,C194.1) d (top of layer 5) 0.000 0.00 0.0
d (top of deadman) 7.00 308.00 2509.7
Total Uplift Resistance 641.69 -~ kips
Factored Uplift Resistance  512.45 - kips Depth of Deadman Depth Pressure
d (top of deadman) 7.00 1.545
d (above boundary) 7.00 1.545  |(overwrite if applicable)
d (below boundary) 11.50 2.718  |(overwrite if applicable)
d (bot of deadman) 11.50 2.718
Horizontal Pressure Resistance (/ft of length)
Total Front Pressure (P x L) 268.54 - kips
Total Side Friction (2xBT) 19.32 - kips
Total Top Friction (BxL) 85.01 - kips
Total Horiz Resistance 372.87 = kips D |/
Factored Horiz Resistance 279.65 - kips
(x 0.75,Cl 9.4.1;
E o .

US-CT-5009 - Outer - 2 FDNS - Guy Anchor Deadman - NO REBAR

5/10/2019



ASCE ASCE 7 Hazards Report

AMERICAN SOGIETY OF CIVIL ENGINEERS
Address: Standard: ASCE/SEI7-10  Elevation: 718.96 ft (NAVD 88)
No Ac_idress at This Risk Category: I Latitude: 41.493439
Location Soil Class: D - Stiff Soil Longitude: -73.428817

e e Milford

Bridg=water

o —a

Results:
Wind Speed: 115 Vmph
10-year MRI 76 Vmph
25-year MRI 85 Vmph
50-year MRI 90 Vmph
100-year MRI 96 Vmph
Data Source: ASCE/SEI 7-10, Fig. 26.5-1A and Figs. CC-1-CC-4, incorporating errata of
March 12, 2014
Date Accessed: Wed Apr 24 2019

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear
interpolation between contours. Wind speeds are interpolated in accordance with the 7-10 Standard. Wind speeds
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability =
0.00143, MRI = 700 years).

Site is in a hurricane-prone region as defined in ASCE/SEI 7-10 Section 26.2. Glazed openings need not be
protected against wind-borne debris.

Mountainous terrain, gorges, ocean promontories, and special wind regions should be examined for unusual wind
conditions.

https://asce7hazardtool.online/ Page 1 of 3 Wed Apr 24 2019




ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS
Seismic
Site Soil Class: D - Stiff Soil
Results:
Ss: 0.207 Sps 0.22
Sy 0.066 Sp1 0.106
Fa: 1.6 T, : 6
Fy: 2.4 PGA : 0.111
SMS . 0.33 PGA M - 0.175
SM1 i 0.159 FpGA . 1.579
le 1
Seismic Design Category B
0.35 MCERr Response Spectrum 0.25 Design Response Spectrum
AU
030 | : -
| 0.20 S
025 % s
r ® b °
020 f % 0.15 ]
14 3
015 0.10
T $
0.10
' 0.05
0.05 |
0 0
0 2 3 5 6 7 0 1 2 3 4 5 6
Sa(g) vs T(s) Sa(g) vs T(s)
Data Accessed: Wed Apr 24 2019
Date Source: USGS Seismic Design Maps based on ASCE/SEI 7-10, incorporating

Supplement 1 and errata of March 31, 2013, and ASCE/SEI 7-10 Table 1.5-2.
Additional data for site-specific ground motion procedures in accordance with
ASCE/SEI 7-10 Ch. 21 are available from USGS.

https://asce7hazardtool.online/ Page 2 of 3 Wed Apr 24 2019




ASCE

AMERICAN SOCIETY OF CIVIL ENGINEERS
Ice
Results:
Ice Thickness: 0.75in.
Concurrent Temperature: 15F
Gust Speed: 50 mph
Data Source: Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8
Date Accessed: Wed Apr 24 2019

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>