
1r'r'CROWN 
\..,I.--, CASTLE 

April 271h
, 2020 

Melanie A. Bachman 

Executive Director 

Connecticut Siting Council 
10 Franklin Square 
New Britain, CT 06051 

RE: Notice of Exempt Modification for Verizon 

Crown Castle Site ID#: 876401 

47-51 Unity St, Plainfield, CT 06374

Lat: 41° 42' 54.49" Long: -71° 53' 46.73"

Dear Ms. Bachman: 

4545 East River Road, Suite 320 

West Henrietta, NY 14586 

Verizon currently maintains nine (9) total antennas at the 127-foot mount on the existing 160-foot 
monopole located at 47-51 Unity Street in Plainfield. The tower is owned by Crown Castle and the property 
is owned by the Town of Plainfield. Verizon now intends to replace six (6) antennas and remove (3) 
antennas at the 127-foot mount. 

Tower modifications: 

Remove three (3) am phenol antennas 
Replace six ( 6) Andrew antennas 
Add three (3) diplexers 
Replace six ( 6) remote radio units 
Remove three (3) remote radio units 

Ground modifications: 

None 

The Foundation for a Wireless World. 

CrownCastle.corn 



Melanie A. Bachman 

This facility was approved by the Connecticut Siting Council in Docket No. 234 on April 9, 2003. 
This approval included the condition that: 

1. The tower shall be constructed as a monopole, no taller than necessary to provide the proposed
telecommunication services, sufficient to accommodate the antennas of Sprint and other
entities, both public and private, but such tower shall not exceed a height of 160 feet above
ground level. The tower shall also be constructed in such a manner that, in the unlikely event of
failure, it would collapse upon itself in a way that it would effectively reduce the diameter of
the fall zone.

This modification complies with the aforementioned condition (s). 

Please accept this letter as notification pursuant to Regulations of Connecticut State Agencies § 16-
50j-73, for construction that constitutes an exempt modification pursuant to R.C.S.A. § 16-50j-72(b )(2). In 
accordance with R.S.C.A. § 16-50j-73, a copy of this letter is being sent to the property owner and 
jurisdiction; First-Selectman Mr. Kevin Cunningham, and Planning & Zoning Supervisor Ms. Mary Ann 
Chinatti, both of the Town of Plainfield. 

1. The proposed modifications will not result in an increase in the height of the existing tower.

2. The proposed modifications will not require the extension of the site boundary.

3. The proposed modification will not increase noise levels at the facility by six decibels or more,
or to levels that exceed state and local criteria.

4. The operation of the replacement antennas will not increase radio frequency emissions at the
facility to a level at or above the Federal Communication Commission safety standard.

5. The proposed modifications will not cause a change or alteration in the physical or
environmental characteristics of the site.

6. The existing structure and its foundation can support the proposed loading.

For the foregoing reasons, Verizon respectfully submits that the proposed modifications to the 
above-reference telecommunications facility constitutes an exempt modification under R.C.S.A. § 16-50j-
72(b )(2). Please send approval/rejection letter to my attention at the address listed below. 

The Foundation for a Wireless World. 

CrownCastle.com 



Melanie A. Bachman 

Sincerely, 

Richard Zajac 
Network Real Estate Specialist 
4545 East River Road, Suite 320 
West Henrietta, NY 14586 
585-445-5896
richard.zaiac@crowncastle.com

cc: 

First-Selectman - Mr. Kevin Cunningham 

Town of Plainfield 

8 Community A venue 

Plainfield, CT 063 7 4 

860-230-3001

kcunninghamselectman@plainfieldct.org 

Planning & Zoning Supervisor - Ms. Mary Ann Chinatti 

Town of Plainfield 

8 Community A venue 

Plainfield, CT 063 7 4 

860-230-3028

mchinatti@plainfieldct.org 

The Foundation for a Wireless World. 

CrownCastle.com 



Zajac, Richard 

From: 

Sent: 

To: 

Subject: 

Attachments: 

Good morning Ms. Chinatti, 

Zajac, Richard 

Monday, April 27, 2020 11 :45 AM 

'mchinatti@plainfieldct.org' 

Connecticut Siting Council exempt modification application notification 

CSC Exempt Modification Application 47-51 Unity St.pdf 

Please see the attached application to the Connecticut Siting Council regarding antenna work on the existing cell tower 

located at 47-51 Unity Street in Plainfield. 

Should you have any questions/comments/concerns regarding this application, please do not hesitate to contact me. 

Thank you, 
RICH ZAJAC 

Network Real Estate Specialist 
T: (585) 445-5896 M: (607) 346-7212 
F: (724) 416-4461 
CROWN CASTLE 

4545 East River Road, Suite 320 
West Henrietta, NY 14586 
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Zajac, Richard 

From: 

Sent: 

To: 

Subject: 

Attachments: 

Good morning Mr. Cunningham, 

Zajac, Richard 

Monday, April 27, 2020 11 :43 AM 

kcunninghamselectman@plainfieldct.org 

Connecticut Siting Council exempt modification application notification 

CSC Exempt Modification Application 47-51 Unity St.pdf 

Please see the attached application to the Connecticut Siting Council regarding antenna work on the existing cell tower 

located at 47-51 Unity Street in Plainfield. 

Should you have any questions/comments/concerns regarding this application, please do not hesitate to contact me. 

Thank you, 
RICH ZAJAC 

Network Real Estate Specialist 
T: (585) 445-5896 M: (607) 346-7212 
F: (724) 416-4461 
CROWN CASTLE 

4545 East River Road, Suite 320 
West Henrietta, NY 14586 

1 



Exhibit A 

Original Facility Approval 



CSC: DO 234 Decision and Order Plainfield Page 1 of 3 

Connecticut Siting Council 

Decisions 

DOCKET NO. 234 - Sprint Spectrum, L.P. application } 
for a Certificate of Environmental Compatibility and 
Public Need for the construction, maintenance and } 
operation of a telecommunications facility in Plainfield, 
Connecticut. 

}

Decision and Order 

Connecticut 

Siting 

Council 

April 9, 2003 

Pursuant to the foregoing Findings of Fact and Opinion, the Connecticut Siting Council (Council) 
finds that the effects associated w.ith the construction, operation, and maintenance of a 
telecommunications facility including effects on the natural environment; ecological integrity and 
balance; public health and safety; scenic, historic, and recreational values; forests and parks; air 
and water purity; and fish and wildlife are not disproportionate either alone or cumulatively with 
other effects when compared to need, are not in conflict with the policies of the State concerning 
such effects, and are not sufficient reason to deny the application and therefore directs that a 
Certificate of Environm�ntal Compatibility and Public Need, as provided by General Statutes § 16� 
SOk, be issued tei Sprint Spectrum L. P. (Sprint) for the construction, maintenance and operation 
of a wireless telecommunications facility at proposed Candidate B site located at 47-51 Unity 
Street, Plainfield, Connecticut. We deny certification of the proposed Candidate A site (Saad 
property) located at 180 Town Farm Road, Plainfield, Connecticut. 

The facility shall be constructed, operated, and maintained substantially as specified in the 
CouncWs record in this matter, and subject to the following conditions: 

1. The tower shall be constructed as a monopole, no taller than necessary to provide the
proposed telecommunications services, sufficient to accommodate the antennas of Sprint
and other entities, both public and private, but such tower shall not exceed a height of 160
feet above ground level. The tower shali also be constructed in such a manner that, in the
unlikely event of failure, it would collapse upon itself in a way that would effectively reduce
the diameter of the fall zone.

2. The Certificate Holder shall prepare a Development and Management {D&M) Plan for this
site iii compliance with Sections 16-SOj-75 through 16-SOj-77 of the Regulations of 
Connecticut State Agencies. The D&M Pli3n shall be submitted to and approved by the 
Council prior to the commencement of facility construction and shall include:

a. a detailed site development plan that depicts the location of the access road, ,
compound, tower, and utility line;

b. specifications for the tower, tower foundation, antennas; equipment building,
and security fence; and

c. construction plans for site clearing, water drainage, and erosion and sedimentation
control consistent with the 2002 Connecticut Guidelines for Soil Erosion and
Sediment Control, as amended.

3. The Certificate Holder shall, prior to the commencement of operation, provide the Council

http://mvw.ct.gov/csc/cwp/view.asp?a=958&q=254966&pp=l2&n= 1 8/9/2017 



CSC: DO 234 Decision and Order Plainfield Page 2 of 3 

worst-case modeling of electromagnetic radio frequency power densities of all proposed 
entities' antennas at the closest point of uncontrolled access to the tower base, consistent 
with Federal Communications Commission, Office of Engineering and Technology, Bulletin 
No. 65, August 1997. The Certificate Holder shall provide a recalculated report of 
electromagnetic radio frequency power density if and when circumstances in operation 
cause a change in power density above the levels calculated and provided pursuant to this 
Decision and Order. 

4. Upon the establishment of any new state or federal radio frequency standards applicable to
frequencies of this facility, the facility granted herein shall be brought into compliance with
such standards.

5. The Certificate Holder shall permit public or private entities to share space on the
proposed tower for fair consideration, or shall provide any requesting entity with specific
legal, technical, environmental, or economic reasons precluding such tower sharing.

6. If the facility does not initially provide, or permanently ceases to provide wireless services
following completion of construction, this Decision and Order shall be void, and the
Certificate Holder shall dismantle the tower and remove all associated equipment or reapply
for any continued or new use to the Council before any such use is made.

7. Any antenna that becomes obsolete and ceases to function shall be removed within 60 days
after such antennas become obsolete and ceases to function.

8. Unless otherwise approved by the Council, this Decision and Order shall be void if the
facility authorized herein is not operational within one year of the effective date of this
Decision and Order or within one year after all appeals to this Decision and Order have been
resolved.

Pursuant to General Statutes § 16-50p, we hereby direct that a copy of the Findings of Fact, 
Opinion, and Decision and Order be served on each person listed below, and notice of issuance 
shall be published in The Norwich BuHetin. 

By this Decision and Order, the Council disposes of the legal rights, duties, and privileges of each 
party named or admitted to the proceeding in accordance with Section 16-SOj-17 of the 
Regulations of Connecticut State Agencies. 

The parties and intervenors to this proceeding are: 

Applicant 

Sprint Spectrum, L.P. 
d/b/a Sprint PCS 

Its Representative 

Thomas J. Regan, Esquire 
Brown Rudnick Berlack Israels LLP 

CityPJace I, 33th Floor 
185 Asylum Street 
Hartford, CT 06103-3402 
(860) 509-6522

http://www.ct.gov/csc/cwp/view.asp?a=958&q=254966&pp=l2&n=l 8/9/2017 



CSC: DO 234 Decision and Order Plainfield Page 3 of 3 
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Exhibit B 

Property Card 



47-51 UNITY ST

Location 47-51 UNITY ST

Acct# 00145200 

Assessment $402,680 

PID 1571 

Current Value 

Valuation Year 

2018 

Valuation Year 

2018 

Owner of Record 

Owner PLAINFIELD TOWN OF 

Co-Owner 

Address 651 NORWICH RD 

PLAINFIELD, CT 06374 

Ownership History 

Owner 

PLAINFIELD TOWN OF 

Building Information 

Building 1 : Section 1 

I 

Year Built: 

Living Area: 

Replacement Cost: 

Building Percent Good: 

1973 

12,000 

$345,480 

73 

Replacement Cost 

Less Depreciation: $252,200 

Sale Price 

Building Attributes 

Mblu 015/ 0071/ 0009/ / 

Owner PLAINFIELD TOWN OF 

Appraisal $575,250 

Building Count 3 

Appraisal 

Improvements Land 

$386,850 

Assessment 

Improvements 

$0 I 

$270,800 

Sale Price $0 

Certificate 

Book & Page 0025/0002 

Sale Date 

Instrument 

Ownership History 

Certificate 

I 

04/01/1878 

Book& Page 

0025/0002 

$188,400 

Land 

$131,880 

Instrument 

I 

Total 

$575,250 

Total 

$402,680 

Sale Date 

I 04/01/1878 



Field Description Building Photo 

STYLE Warehouse 

MODEL Comm/Ind 

Grade C 

Stories: 1 

Occupancy 

Exterior Wall 1 Pre-finsh Mell 

Exterior Wall 2 

Roof Structure Gable/Hip 

Roof Cover Asph/F Gls/Cmp 

Interior Wall 1 Minim/Masonry 

Interior Wall 2 
(http://images.vgsi.com/photos/Plainfield CTPhotos/ /\00\00\ 13\21.J PG) 

Interior Floor 1 Coner-Finished 

Interior Floor 2 

Heating Fuel Oil 

Heating Type Forced Air-Due 

AC Type None 

Struct Class 

Bldg Use MUNICIPAL MDL-94 

Total Rooms 

Total Bedrms 00 

Total Baths 0 

Usrfld 218 0 

Usrfld 219 

1st Floor Use: 9030 

Heat/AC HEAT ONLY 

Frame Type STEEL 

Baths/Plumbing AVERAGE 

Ceiling/Wall CEIL& WALLS 

Rooms/Prtns AVERAGE 

Wall Height 16.00 

% Comn Wall 



Building Layout 

BAS 

200 

60 

(Parce1Sketch.ashx?pid=1571 &bid=1571) 

Building Sub-Areas (sq ft) Legend 

Gross Living 
Code Description 

Area Area 

BAS First Floor 12,000 12,000 

12,000 12,000 



Building 2 : Section 1 

Year Built: 

Living Area: 

Replacement Cost: 

1975 

3,150 

$108,581 

Building Percent Good: 73 

Replacement Cost 

Less Depreciation: 

Field 

STYLE 

MODEL 

Grade 

Stories: 

Occupancy 

Exterior Wall 1 

Exterior Wall 2 

Roof Structure 

Roof Cover 

Interior Wall 1 

Interior Wall 2 

Interior Floor 1 

Interior Floor 2 

Heating Fuel 

Heating Type 

AC Type 

Struct Class 

Bldg Use 

Total Rooms 

Total Bedrms 

Total Baths 

Usrfld 218 

Usrfld 219 

1st Floor Use: 

Heat/AC 

Frame Type 

Baths/Plumbing 

Ceiling/Wall 

Rooms/Prtns 

Wall Height 

% ComnWall 

$79,260 

Building Attributes : Bldg 2 of 3 

Description 

Warehouse 

Comm/Ind 

C 

1 

Coner/Cinder 

Gable/Hip 

Asph/F Gls/Cmp 

Typical 

Average 

None 

None 

None 

MUNICIPAL MDL-94 

00 

0 

0 

9030 

NONE 

NONE 

AVERAGE 

CEIL& WALLS 

AVERAGE 

10.00 

Building Photo 

(http://images.vgsi.com/photos/PlainfieldCTPhotos//default.jpg) 

Building Layout 

AOF BAS 

(Parce1Sketch.ashx?pid=1571 &bid=20058) 

Building Sub-Areas (sq ft) 

Gross 
Code Description 

Area 

BAS First Floor 2,450 

AOF Office 700 

3,150 

Legend 

Living 

Area 

2,450 

700 

3,150 



Building 3 : Section 1 

Year Built: 

Living Area: 

Replacement Cost: 

1975 

378 

$20,782 

Building Percent Good: 73 

Replacement Cost 

Less Depreciation: 

Field 

STYLE 

MODEL 

Grade 

Stories: 

Occupancy 

Exterior Wall 1 

Exterior Wall 2 

Roof Structure 

Roof Cover 

Interior Wall 1 

Interior Wall 2 

Interior Floor 1 

Interior Floor 2 

Heating Fuel 

Heating Type 

AC Type 

Struct Class 

Bldg Use 

Total Rooms 

Total Bedm,s 

Total Baths 

Usrfld 218 

Usrfld 219 

1st Floor Use: 

HeaVAC 

Frame Type 

Baths/Plumbing 

Ceiling/Wall 

Rooms/Prins 

Wall Height 

% Comn Wall 

Extra Features 

$15,170 

Building Attributes : Bldg 3 of 3 

Description 

Office/Warehs 

Comm/Ind 

D 

1 

Coner/Cinder 

Gable/Hip 

Asph/F Gls/Cmp 

Minim/Masonry 

Coner-Finished 

Gas 

Forced Air-Due 

None 

MUNICIPAL MDL-94 

00 

0 

0 

9030 

HEAT ONLY 

REINF. CONCR 

NONE 

CEIL& WALLS 

AVERAGE 

10.00 

Building Photo 

(http://images.vgsi.com/photos/PlainfieldCTPhotos//default.jpg) 

Building Layout 

BAS 

CAN 

PTO 

18 10 

13 

21 

(Parce1Sketch.ashx?pid=1571 &bid=20059) 

Building Sub-Areas (sq ft) Legend 

Gross Living 
Code Description 

Area Area 

BAS First Floor 378 378 

CAN Canopy 130 0 

PTO Patio 130 0 

638 378 



Extra Features 

Code Description Size Value 

OD1 Overhead Dr-Wood/MU 1.00 UNITS 

OD1 Overhead Dr-Wood/MU 1.00 UNITS 

A/C Air Conditioning 700.00 S.F. 

OD1 Overhead Dr-Wood/MU 3.00 UNITS 

MEZ1 Mezzanine-Unf 1200.00 S.F. 

Land 

Land Use Land Line Valuation 

Use Code 903C 

Description MUNICIPAL MDL-94 

Zone IND 

Neighborhood 2000 

Alt Land Appr No 

Category 

Outbuildings 

Code Description 

AQ1 Quonset Bldg 

KEN2 Kennel-Good 

CNP1 Canopy Avg 

CNP1 Canopy Avg 

SH1 Frame Shed 

SH1 Frame Shed 

CNP1 Canopy Avg 

Valuation History 

Valuation Year 

2019 

3000 

2018 

Valuation Year 

2019 

3000 

2018 

Size (Acres) 11.85 

Frontage 

Depth 

Assessed Value $131,880 

Appraised Value $188,400 

Outbuildings 

Sub Code Sub Description Size 

840.00 S.F. 

468.00 S.F. 

312.00 S.F. 

800.00 S.F. 

128.00 S.F. 

170.00 S.F. 

800.00 S.F. 

Appraisal 

Improvements Land 

$386,850 $188,400 

$386,850 $188,400 

$386,850 $190,370 

Assessment 

Improvements Land 

$270,800 $131,880 

$270,800 $131,880 

$270,800 $133,260 

Legend 

Bldg# 

$730 1 

$730 2 

$1,280 2 

$2,190 1 

$7,010 1 

Legend 

Value Bldg# 

$12,180 1 

$5,970 3 

$1,870 3 

$3,200 2 

$800 1 

$1,060 1 

$3,200 1 

Total 

$575,250 

$575,250 

$577,220 

Total 

$402,680 

$402,680 

$404,060 



Go gleMaps 41 °42'54.S"N 71 °53'46.7"W 

Crown Castle - tower location 

Imagery ©2020 CNES / Airbus, Maxar Technologies, RIGIS, USDA Farm Service Agency, Map data ©2020 1000 ft 
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Construction Drawings 
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CROWN CAST! E USA INC. SITE ACTIVITY REQUIREMENTS: 

NOTICE TO PROCEED- NO WORK SHALL COMMENCE PRIOR TO CROWN CASTLE USA INC. WRIDEN NOTICE 
TO PROCEED (NTP) AND THE ISSUANCE or A PURCHASE ORDER. PRIOR TO ACCESSING/ENTERING THE 
SHE YOU MUST CONTACT THE CROWN CASTLE USA INC. NOC AT 800-788-7011 & THE CROWN CASTLE 
USA INC. CONSTRUCTION �ACER 

2. "LOOK UP" - CROWN CASTLE USA INC. SAFETY CLIMB REQUIREMENT: 
THE INTEGRITY OF THE SAFETY CLIMB AND ALL COMPONENTS or THE CUMBING FACILITY SHALL BE 
CONSIDERED DURING ALL STAGES or DESIGN, INSTAL.LA.TION. AND INSPECTION. TOWER MODIFICATION, MOUNT 
REINFORCEMENTS, AND/OR EQUIPMENT INSTALLATIONS SHALL NOT COMPROMISE THE INTEGRITY OR 
FUNCTIONAL USE OF lli E  SAFETY CLIMB OR ANY COMPONENTS OF THE CLIMBING FACILITY ON THE 
STRUCTURE. THIS SHALL INCLUDE, BUT NOT BE LIMITED TO: PINCHING OF THE WIRE ROPE, BENDING OF 
THE WIRE ROPE FROM ITS SUPPORTS, DIRECT CONTACT OR CLOSE PROXIMITY TO THE WIRE ROPE WHICH 
t.lAY CAUSE FRICTIONAL WEAR, IMPACT TO THE ANCHORAGE POINTS IN ANY WAY, OR TO IMPEDE/BLOCK ITS 
INTENDED USE. ANY COMPROMISED SAFETY CLIMB, INCLUDING EXISTING CONDITIONS MUST BE TAGGED OUT 

AND REPORTED TO YOUR CROWN CASTLE USA INC. POC OR CALL THE NOC TO GENERATE A SAFETY CLIMB 
t.lAINTENANCE ANO CONTRACTOR NOTICE TICKET 

3 PRIOR TO THE START OF CONSTRUCTION. ALL REQUIRED JURISDICTIONAL PERMITS SHALL BE OBTAINED 

THIS INCLUDES. BUT IS NOT LIMITED TO. BUILDING. ELECTRICAL. MECHANICAL. FIRE, FLOOD ZONE. 
ENvlRONMENTAL, ANO ZONING. AFTER ONSITE ACTIVITIES ANO CONSTRUCTION ARE COMPLETED. ALL 
REQUIRED PERMITS Sf-W..L BE SATISFIED ANO CLOSED OUT ACCORDING TO LOCAL JURISDICTIONAL 
REQUIREMENTS. 

4 ALL CONSTRUCTION MEANS AND METHODS; INCLUDING BUT NOT LIMITED TO, ERECTION PLANS. RIGGING 
PLANS, CLIMBING PLANS, AND RESCUE PLANS SHALL BE THE RESPONSIBILITY or THE GENERAL 
CONTRACTOR RESPONSIBLE FOR THE EXECUTION or THE WORK CONTAJNEO HEREIN. ANO SHALL MEET 

ANSI/ASS[ A10.48 (LATEST EDITION); FEDERAL, STATE. AND LOCAL REGULATIONS; ANO ANY APPLICABLE 
INDUSTRY CONSENSUS STANDARDS RELATED TO THE CONSTRUCTION ACTMTIES BEING PERFORMED. ALL 
RIGGING PL.ANS SHALL ADHERE TO ANSI/ASS[ A10.48 (LATEST EDITION) ANO CROWN CASTLE USA INC 
STANDARD CED-STD-10253, INCLUDING THE REQUIRED INVOLVEMENT OF A QUALIFIED ENGINEER FOR 

CLASS IV CONSTRUCTION. TO CERTIFY THE SUPPORTING STRUCTURE(S) IN ACCORDANCE Wini A.NSI/TIA-322 
(LATEST EDITION) 

5. ALL SITE WORK TO COMPLY WITH OAS-STD-10068 "INSTAUATION STANDARDS FOR CONSTRUCTION 

ACTIVITIES ON CROWN CASTLE USA INC. TOWER SITE" ANO LATEST VERSION or A.NSI/TIA-1019-A-2012 
"STANDARD FOR INSTALLATION. ALTERATION, AND t.lAINTENA.NCE or ANTENNA SUPPORTING STRUCTURES AND 
ANTENNAS.-
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PROCEEDING WITll ANY SUCH CHANGE OF INSTALLATION. 
7. AU. t.lATERIALS FURNISHED ANO INSTALLED SHAU. BE IN STRICT ACCORDANCE WITH ALL APPLICABLE 

CODES. REGULATIONS AND ORDINANCES. CONTRACTOR SHALL ISSUE ALL APPROPRIATE NOTICES AND 

COMPLY WITH ALL LAWS, ORDINANCES. RULES, REGULATIONS AND LAWFUL ORDERS OF ANY PUBLIC 
AUTHORITY REGARDING THE PERFORt.lANCE OF TI,E WORK. ALL WORK CARRIED OUT SHALL COt.lPL Y WITH 
ALL APPLICABLE MUNICIPAL AND UTILITY COMPANY SPECIFICATIONS AND LOCAL JURISDICTIONAL CODES, 
ORDINANCES AND APPLICABLE REGULATIONS 

8. THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH MANUFACTURER'S 
RECOMMENDATIONS UNLESS SPECIFICALLY STATED OTI,ERWISE. 

9 THE CONTRACTOR SHALL CONTACT UTILITY LOCATING SERVICES PRIOR TO THE START OF CONSTRUCTION, 
10. AU. EXISTING ACTIVE SEWER. WATER. GAS. ELECTRIC A.ND 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 CONTRACTOR. EXTREME CAUTION SHOULD BE USED BY THE 
CONTRACTOR WHEN EXCAVATING OR DRILLING PIERS AROUND OR NEAR UTILITIES. CONTRACTOR SHALL 
PROVIDE SAFETY TRAINING FOR THE WORKING CREW. THIS WILL INCLUDE BUT NOT BE LIMITED TO A) FALL 
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ELECTRICAL SAFETY D) TRENCHING AND EXCAVATION E) 

11. AU. SITE WORK SHALL BE AS INDICATED ON THE STAMPED CONSTRUCTION DRAWINGS AND PROJECT 
SPECIFICATIONS, LATEST APPROVED REVlSION 

12. CONTRACTOR SHALL KEEP THE SITE FREE FROM ACCUMULATING WASTE t.lATERIAL. DEBRIS, AND TRASH AT 

THE COMPLETION OF THE WORK. IF NECESSARY. RUBBISH, STIJ�PS, DEBRIS, STICKS. STONES AND OTHER 
REFUSE SHALL BE REMOVED FROM THE SITE AND DISPOSED or LEGALLY, 

13. ALL EXISTING INACTIVE SEWER. WATER. GAS. ELECTRIC AND OTHER UTILITIES. WHICH INTERFERE WITH THE 
EXECUTION OF THE WORK, SHALL BE RD.IOVED AND/OR CAPPED. PLUGGED OR OTHERWISE DISCONTINUED 
AT POINTS WHICH WILL NOT INTERFERE WITH THE EXECUTION OF THE WORK, SUBJECT TO THE APPROVAL 
OF CONTRACTOR. TOWER OWNER. CROWN CASTLE USA INC., AND/OR LOCAL UTILITIES 

14 THE CONTRACTOR SHALL PROVIDE SITE SIGNAGE IN ACCORDANCE WITH TllE TECHNICAL SPECIFICATION FOR 
�TE SIGNAGE REQUIRED BY LOCAL JURISDICTION AND SIGN.AGE REQUIRED ON INDIVIDUAL PIECES OF 
EQUIPMENT, ROOMS, ANO SHELTERS 

15. THE SITE SHALL BE GRADED TO CAUSE SURFACE WATER TO FLOW AWAY FROM THE CARRIER'S EQUIPMENT 

AND TOWER AREAS. 
16 THE SUB GRADE SHALL BE COMPACTED AND BROUGHT TO A s�oon, UNIFORM GRADE PRIOR TO FINISHED 

SURFACE APPLICATION. 
17. THE AREAS OF THE OWNERS 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 I'S SPECIFIED ON THE CONSTRUCTION DRAWINGS AND/OR PROJECT SPECIFICATIONS 
18 CONTRACTOR SHALL MINIMIZE DISTURBANCE TO EXISTING SITE DURING CONSTRUCTION. EROSION CONTROL 
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����UCTION, SHALL BE IN CONFORMANCE WITH THE LOCAL GUIDELINES 

19 THE CONTRACTOR SHALL PROTECT EXISTING IMPROVEMENTS, PAVEMENTS, CURBS, LANDSCAPING AND 
STRUCTURES. ANY DNMGED PART SHALL BE REPAJRED AT CONTRACTOR'S EXPENSE TO THE SATISFACTION 
OF OWNER. 
CONTRACTOR SHALL LEGALLY AND PROPERLY DISPOSE OF ALL SCRAP MATERIALS SUCH AS COAXIAL 
CABLES AND OTHER ITEMS REMOVED FROM THE EX ISTING FACILITY. ANTENNAS REMOVED SHALL BE 
RETURNED TO THE OWNER'S DESIGNATED LOCATION 

21, CONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION. TRASH AND DEBRIS SHOULD BE REMOVED 
FROM SITE ON A OAJLY BASIS 
NO FILL OR Et.lBANK�ENT t.lATERIAL SHALL BE PLACED ON FROZEN GROUND. FROZEN MATERIALS, SNOW 

OR ICE SHALL NOT BE PLACED IN ANY FILL OR EMBANKMENT. 

GREENFIELD GROUNDING NOTES, 

GENERAL NOTES: 

FOR THE PURPOSE OF CONSTRUCTION DRAWING, THE FOLLOWING DEFINITIONS SHALL APPLY; 
CONTRACTOR GENERAL CONTRACTOR RESPONSIBLE FOR CONSTRUCTION 

CARRIER: VERIZON 
TOWER OWNER: CROWN CASTLE USA INC. 

2 THESE DRAWINGS HAVE BEEN PREPARED USING STANDARDS OF PROFESSIONAL CARE AND COMPLETENESS NORMALLY 
EXERCISED UNDER SIMILAR CIRCUMSTANCES BY REPUTABLE ENGINEERS IN TI,IS OR Sit.Ill.AR LOCAUTIES. IT IS 
ASSUMED THAT THE WORK DEPICTED WILL BE PERFORMED BY AN EXPERIENCED CONTRACTOR AND/OR WORKPEOPLE 
WHO HAVE A WORKING KNOWLEDGE OF THE APPLICABLE CODE STANDARDS AND REQUIREMENTS AND OF INDUSTRY 
ACCEPTED STANDARD GOOD PRACTICE. AS NOT EVERY CONDITION OR ELEMENT IS (OR CAN BE) EXPLICITLY SHOWN 

ON THESE DRAWINGS, THE CONTRACTOR SHALL USE INDUSTRY ACCEPTED STANDARD GOOD PRACTICE FOR 

MISCELLANEOUS WORK NOT EXPLICITLY SHOWN 
3. THESE DRAWINGS REPRESENT THE FINISHED STRUCTURE. THEY DO NOT INDICATE TllE MEANS OR METHODS OF 

CONSTRUCTION. THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONSTRUCTION MEANS, METHODS, 
TECHNIQUES. SEQUENCES, AND PROCEDURES. THE CONTRACTOR Sf-W..L PROVIDE ALL MEASURES NECESSARY FOR 

PROTECTION OF LIFE AND PROPERTY DURING CONSTRUCTION. SUCH MEASURES SHALL INCLUDE, BUT NOT BE LIMITED 
TO, BRACING. FORt.lWORK, SHORING. ETC. SITE VISITS BY THE ENGINEER OR HIS REPRESENTATIVE WILL NOT INCLUDE 
INSPECTION OF TllESE ITEMS A.NO IS FOR STRUCTURAL OBSERVATION OF THE FINISHED STRUCTURE ONLY 

4, NOTES AND DETAJLS IN THE CONSTRUCTION DRAWINGS SHALL TAKE PRECEDENCE OVER GENERAL NOTES AND TYPICAL 
DETAILS. WHERE NO DETAILS ARE SHOWN. CONSTRUCTION SHAI..L CONFORM TO Sit.Ill.AR WORK ON THE PROJECT. 
AND/OR AS PROVIDED FOR IN THE CONTRACT DOCUMENTS. WHERE DISCREPANCIES OCCUR BETWEEN PLANS, DETAJLS. 
GENERAL NOTES. AND SPECIFICATIONS. TllE GREATER. MORE STRICT REQUIREMENTS. SHAI..L GOVERN. If FURTHER 
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ASSIST IN THE FABRICATION AND/OR PLACEMENT OF CONSTRUCTION ELEMENTS BUT IT IS THE SOLE RESPONSIBILITY 
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IF IT IS DETERMINED THAT THERE ARE DISCREPANCIES AND/OR CONFLICTS WITH THE CONSTRUCTION DRAWINGS THE 
ENGINEER OF RECORD IS TO BE NOTIFIED AS SOON AS POSSIBLE. 

6 PRIOR TO THE SUBMISSION OF BIDS. THE BIDDING CONTRACTOR SHALL VISIT THE CELL SITE TO FAMILIARIZE WITH THE 
EXISTING CONDITIONS AND TO CONFIRM THAT THE WORK CAN BE ACCOt.tPUSHED AS SHOWN ON THE CONSTRUCTION 

DRAWINGS. A.NY DISCREPANCY FOUND SHALL BE BROUGHT TO THE ATTENTION OF CROWN CASTLE. 
7 ALL tdATERIALS FURNISHED AND INSTALLED SHALL BE IN STRICT ACCORDANCE WITll ALL APPLICABLE CODES, 

REGULATIONS AND ORDINANCES. CONTRACTOR SHALL ISSUE ALL APPROPRIATE NOTICES AND COMPLY WITH ALL LAWS. 
ORDINANCES, RULES, REGULATIONS AND LAWFUL ORDERS OF ANY PUBLIC AUTHORITY REGARDING THE PERFORt.lANCE 
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, 

8. UNLESS NOTED OTllERWISE. TllE WORK SHALL INCLUDE FURNISHING MATERIALS, EQUIP�ENT. APPURTENANCES ANO 
LABOR NECESSARY TO COMPLETE AU. INSTALLATIONS I'S INDICATED ON THE DRAWINGS 

9. THE CONTRACTOR SHALL INSTALL ALL EQUIPMENT ANO MATERIALS IN ACCORDANCE WITH MANUFACTURER'S 
RECOMMENDATIONS UNLESS SPECIFICALLY STATED OTHERWISE 

10 IF THE SPECIFIED EQUIPMENT CAN NOT BE INSTALLED AS SHOWN ON THESE DRAWINGS, THE CONTRACTOR SHAU. 
PROPOSE AN ALTERNATIVE INSTAUATION FOR APPROVAL BY THE CARRIER AND CROWN CASTLE PRIOR TO PROCEEDING 
WITH ANY SUCH CHANGE OF INSTALLATION. 

11, CONTRACTOR IS TO PERFORM A SITE INVESTIGATION AND IS TO DETERMINE THE BEST ROUTING OF ALL CONDUITS FOR 

POWER, A.ND TELCO A.ND FOR GROUNDING CABLES AS SHOWN IN THE POWER. TELCO, A.NO GROUNDING PLAN 
DRAWINGS. 

12 THE CONTRACTOR SHALL PROTECT EXISTING IMPROVEMENTS, PAVEMENTS, CURBS, LANDSCAPING AND STRUCTURES. ANY 
DMIAGED PART SHALL BE REPAIRED AT CONTRACTOR'S EXPENSE TO TllE SATISFACTION OF CROWN CASTLE USA INC. 

13 CONTRACTOR SHALL LEGALLY AND PROPERLY DISPOSE OF ALL SCRAP t.lATERIALS SUCH AS COAXIAL CABLES AND 
OTHER ITEMS REMOVED FROM THE EXISTING FACILITY. ANTENNAS REMOVED SHALL BE RETURNED TO THE OWNER'S 
DESIGNATED LOCATION. 

14. CONTRACTOR SHALL LEAVE PREMISES IN CLEAN CONDITION. TRl'&H AND DEBRIS SHOULD BE REMOVED FROM �TE ON 

A DAJLY BASIS 

CONCRETE FOUNDATIONS AND REINFORCING STEEL: 

ALL CONCRETE WORK SHALL BE IN ACCORDANCE WITH THE ACI 301, ACI 318, ACI 336. ASTM A184, ASTM A185 A.NO 
THE DESIGN AND CONSTRUCTION SPECIFICATION FOR CAST-IN-PLACE CONCRETE. 

2 UNLESS NOTED OTHERWISE. SOIL BEARING PRESSURE USED FOR DESIGN OF SL.ABS AND FOUNDATIONS IS ASSUMED 
TO BE 1000 psf 

3 ALL CONCRETE SHALL HAVE A t.llNlt.lUt.t COMPRESSIVE STRENGTH (/"c) OF 3000 psi AT 28 DAYS, UNLESS NOTED 

OTHERWISE. NO MORE THAN 90 MINUTES SHALL ELAPSE FROM BATCH T it.IE TO TIME OF PLACEMENT UNLESS 
APPROVED BY Tl,E ENGINEER OF RECORD, TEMPERATURE OF CONCRETE SHALL NOT EXCEED 90"1 AT TIME OF 
PLACEMENT. 

4, CONCRETE EXPOSED TO FREEZE-THAW CYCLES SHALL CONTAJN AIR ENTRAJNING ADMIXTURES. At.lOUNT or AJR 
ENTRAINMENT TO BE BASED ON SIZE OF AGGREGATE AND F3 CLASS EXPOSURE (VERY SEVERE). CEMENT USED TO BE 
TYPE II PORTLAND CEMENT WITH A t.W<IMUM WATER-TO-CEMENT RATIO (w/C) OF 0.45 

5. ALL STEEL REINFORCING SHALL CONFORM TO ASTM A615. ALL WELDED WIRE FABRIC {W-NF) SHALL CONFORM TO ASTt.l 
A185. ALL SPLICES SHALL BE CLASS "B" TENSION SPLICES. UNLESS NOTED 0Tl1ERWISE. ALL HOOKS SHALL BE 
STANDARD 90 DEGREE HOOKS, UNLESS NOTED OTHERWISE. YIELD STRENGTI, (Fy) OF STANDARD DEFORMED BARS ARE 
AS FOLLOWS· 
f4 BARS AND SMALLER 40 ksi 
#S BARS AND LARGER 60 ksi 

6 THE FOLLOWING MINIMUM CONCRETE .COVER .SHALL BE. PROVIDED FOR. REINFORCING. STEEL UNLESS SHOWN OTHERWISE 
ON DRAWINGS. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
CONCRETE CAST AGAJNST AND PERtdANENTLY EXPOSED TO EARTH 3" 
CONCRETE EXPOSED TO EARTH OR WEATHER 

f6 BARS AND LARGER 2" 
IS BARS AND SMALLER 1-1/2" 

CONCRETE NOT EXPOSED TO EARTH OR WEATHER 

SLAB AND WALLS 3/4" 
BEAMS AND COLUMNS 1-1/2" 

7. A TOOLED EDGE OR A 3/4" CHAMFER. SHALL BE -PROVIDED AT -ALL EXPOSED. EDGES OF CONCRETE, UNLESS NOTED 
OTHERWISE, IN ACCORDANCE WITH ACJ 301 SECTION .-'l.2.-'I. 

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. 

2. THE CONTRACTOR Sf-W..L PERFORM IEEE FALL-OF-POTENTAL RESISTANCE TO EARTH TESTING (PER IEEE 1100 AND 81) FOR GROUND ELECTRODE SYSTEMS. THE CONTRACTOR SHALL FURNISH AND INSTALL SUPPLEMENTAL GROUND 
ELECTRODES AS NEEDED TO ACHIEVE A TEST RESULT OF 5 OHMS OR LESS 

3. THE CONTRACTOR IS RESPONSIBLE FOR PROPERLY SEQUENCING GROUNDING ANO UNDERGROUND CONDUIT INSTALLATION AS TO PREVENT ANY LOSS OF CONTINUITY IN THE GROUNDING SYSTE� OR OAt.lAGE TO THE CONDUIT AND PROVIDE 
TESTING RESULTS 

4 METAL CONDUIT AND TRAY SHALL BE GROUNDED AND MADE ELECTRICAi.LY CONTINUOUS WITH LISTED BONDING FITIINGS OR BY BONDING ACROSS THE DISCONTINUITY WITH f6 COPPER WIRE UL APPROVED GROUNDING TYPE CONDUIT 

CLAMPS 
5 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. 
6. EACH CABINET FRAME SHALL BE DIRECTLY CONNECTED TO THE W.STER GROUND BAR WITH GREEN INSULATED SUPPLEMENTAL EQUIPMENT GROUND WIRES, #6 STRANDED COPPER OR LARGER FOR INDOOR BTS; #2 BARE SOLID TINNED 

COPPER FOR OUTDOOR BTS 
7, CONNECTIONS TO THE GROUND BUS SHALL NOT BE DOUBLED UP OR STACKED BACK TO BACK CONNECTIONS ON OPPOSITE SIDE OF THE GROUND BUS ARE PERMITTED 
8. ALL EXTERIOR GROUND CONDUCTORS BETWEEN EQUIPMENT/GROUND BARS AND THE GROUND RING SHALL BE f2 SOLID TINNED COPPER UNLESS OTHERWISE INDICATED. 
9. ALUMINUM CONDUCTOR OR COPPER CLAD STEEL CONDUCTOR SHALL NOT BE USED FOR GROUNDING CONNECTIONS 
10 USE OF 90" BENDS IN THE PROTECTION GROUNDING CONDUCTORS SHALL BE AVOIDED WHEN 45" BENDS CAN BE ADEQUATELY SUPPORTED. 
11 EXOTHERMIC WELDS SHALL BE USED FOR AU. GROUNDING CONNECTIONS BELOW GRADE 
12 ALL GROUND CONNECTIONS ABOVE GRADE (INTERIOR AND EXTERIOR) SHALL BE FORMED USING HIGH PRESS CRIMPS 
13 COMPRESSION GROUND CONNECTIONS t.lAY BE REPLACED BY EXOTHERMIC WELD CONNECTIONS. 
14 ICE BRIDGE BONDING CONDUCTORS Sf-W..L BE EXOTHERMICALLY BONDED OR BOLTED TO THE BRIDGE AND THE TOWER GROUND BAR 
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17 MISCELLANEOUS ELECTRICAL AND NON-ELECTRICAL METAL BOXES, FRAMES AND SUPPORTS SHALL BE BONDED TO THE GROUND RING. IN ACCORDANCE WITH THE NEC 
18 BOND ALL METALLIC OBJECTS WITHIN 6 ft OF t.lAJN GROUND RING WITH (1) #2 BARE SOLID TINNED COPPER GROUND CONDUCTOR. 
19. GROUND CONDUCTORS USED FOR THE FACILITY GROUNDING AND LIGHTNING PROTECTION SYSTEMS SHALL NOT BE ROUTED THROUGH METALLIC OBJECTS THAT FORM A RING AROUND THE CONDUCTOR. SUCH I'S 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-t.lETALUC t.lATERIAL SUCH I'S PVC CONDUIT SHALL BE 

USED. WHERE USE OF METAL CONDUIT IS UNAVOIDABLE (i,e,. NONMETALLIC CONDUIT PROHIBITED BY LOCAL CODE) TI,E GROUND CONDUCTOR SHALL BE BONDED TO EACH END OF THE METAL CONDUIT 

20 ALL GROUNDS THAT TRANSITION FROM BELOW GRADE TO ABOVE GRADE MUST BE f2 BARE SOLID TINNED COPPER IN 3/4" NON-METALLIC, FLEXIBLE CONDUIT FROM 24" BELOW GRADE TO WITHIN 3• TO 6"" OF CAD-WELD TERMINATION 

POINT. THE EXPOSED END OF THE CONDUIT MUST BE SEAL.ED WITH SILICONE CAULK. (ADD TRANSITIONING GROUND STANDARD DETAIL AS WELL) 
21. BUILDINGS WHERE TllE t,4.AIN GROUNDING CONDUCTORS ARE REQUIRED TO BE ROUTED TO GRADE. TllE CONTRACTOR SHALL ROUTE TWO GROUNDING CONDUCTORS FROM TllE ROOFTOP. TOWERS. AND WATER TOWERS GROUNDING RING. TO 

THE EXISTING GROUNDING SYSTEM. THE GROUNDING CONDUCTORS SHALL NOT BE Sr.lALLER THAN 2/0 COPPER. ROOFTOP GROUNDING RING SHALL BE BONDED TO THE EXISTING GROUNDING SYSTEM, THE BUILDING STEEL COLUMNS. 
LIGHTNING PROTECTION SYSTEM, AND BUILDING �AIN WATER LINE (FERROUS OR NONFERROUS METAL PIPING ONLY). 

ELECTRICAL INSTALLATION NOTES: 

AU. ELECTRICAL WORK SHALL BE PERFORMED IN ACCORDANCE WITll THE PROJECT SPECIFICATIONS. NEC AND ALL APPLICABLE 

FEDERAL. STATE, A.ND LOCAL CODES/ORDINANCES 
2 CONDUIT ROUTINGS ARE SCHEtdATIC. CONTRACTOR SHALL INSTALL CONDUITS SO THAT ACCESS TO EQUIPMENT IS NOT BLOCKED 

AND TRIP HAZARDS ARE ELIMINATED. 
3. WIRING, RACEWAY AND SUPPORT METHODS AND tdATERIALS SHALL COMPLY WITH THE REQUIREMENTS OF THE NEC 
4. ALL CIRCUITS Sf-W..L BE SEGREGATED AND MAINTAIN MINIMUM CABLE SEPARATION AS REQUIRED BY THE NEC. 

4.1. ALL EQUIPMENT SHALL BEAR THE UNDERWRITERS LABORATORIES LABEL OF APPROVAL, AND SHAU. CONFORM TO 
REQUIREMENT OF THE NATIONAL ELECTRICAL CODE 
ALL OVERCURRENT DEVICES SHALL HAVE AN INTERRUPTING CURRENT RATING THAT SHALL BE GREATER THAN THE SHORT 

CIRCUIT CURRENT TO WHICH THEY ARE SUBJECTED, 22,000 AJC MINl�UM. VERYIFY AVAIL.ABLE SHORT CIRCUIT CURRENT DOES 
NOT EXCEED THE RATING or ELECTRICAL EQUIPMENT IN ACCORDANCE WITH ARTICLE 11 0.24 NEC OR THE MOST CURRENT 

ADOPTED CODE PRE THE GOVERNING JURISDICTION 

5 EACH END OF EVERY POWER PHASE CONDUCTOR. GROUNDING CONDUCTOR. AND TELCO CONDUCTOR OR CABLE SHALL BE 
LABELED WITH COLOR-CODED INSULATION OR ELECTRICAL TAPE (JM BRAND, 1/2" PLASTIC ELECTRICAL TAPE WITH lN 
PROTECTION, OR EQUAL). THE IDENTIFICATION METHOD SHALL CONFORM WITH NEC AND OSHA. 

8 ALL ELECTRICAL COMPONENTS SHALL BE CLEARLY LABELED WITH LAMICOID TAGS SHOWING THEIR RATED VOLTAGE, PHASE 
CONFIGURATION. WIRE CONFIGURATION. POWER OR AMPACITY RATING AND BRANCH CIRCUIT ID NUMBERS (i.e. PANEL BOARD AND 
CIRCUIT ID"S). 
PANEL BOARDS (ID NUMBERS) SHAU. BE CLEARLY LABELED WITH PLASTIC LABELS. 
ALL TIE WRAPS SHALL BE CUT FLUSH WITH APPROVED CUTTING TOOL TO REMOVE SHARP EDGES 
AU. POWER AND EQUIPMENT GROUND WIRING IN TUBING OR CONDUIT SHAU. BE SINGLE COPPER CONDUCTOR (#14 OR LARGER) 
WITH TYPE THHW, THWN, THWN-2, XHHW, XHHW-2, THW, THW-2, RHW, OR RHW-2 INSULATION UNLESS OTHERWISE SPECIFIED 

10. SUPPLEMENTAL EQUIPMENT GROUND WIRING LOCATED INDOORS SHALL BE SINGLE COPPER CONDUCTOR (#6 OR LARGER) WITH 
TYPE THHW, THWN, THWN-2, XHHW, XHHW-2, THW, THW-2, RHW, OR RHW-2 INSULATION UNLESS OTHERWISE SPECIFIED 

11. 
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WIRING IN FLEXIBLE CORD SHALL BE MULTI-CONDUCTOR, TYPE soow CORD (#14 OR LARGER) UNLESS 

12. POWER AND CONTROL WIRING FOR USE IN CABLE TRAY SHALL BE MULTI-CONDUCTOR, TYPE TC CABLE (#14 OR LARGER), WITH 
TYPE THHW, THWN. THWN-2, XHHW. XHHW-2, THW. THW-2. RHW, OR RHW-2 INSULATION UNLESS OTHERWISE SPECIFIED 

1 J ALL POWER AND GROUNDING CONNECTIONS SHALL BE CRIMP-STYLE, COMPRESSION WIRE LUGS AND WIRE NUTS BY THOt.lAS AND 

BEITS (OR EQUAL). LUGS AND WIRE NUTS SHALL BE RATED FOR OPERATION NOT LESS THAN 75' C {90" C If AVAILABLE). 
14 RACEWAY AND CABLE TRAY SHALL BE LISTED OR LABELED FOR ELECTRICAL USE IN ACCORDANCE WITH NEt.lA. UL. ANSI/IEEE 

AND NEC. 
15 ELECTRICAL METALLIC TUBING (Et.IT). INTERMEDIATE METAL CONDUIT (II.IC). OR RIGID METAL CONDUIT (Rt.IC) SHALL BE USED FOR 

EXPOSED INDOOR LOCATIONS 
16 ELECTRICAL METALLIC TUBING (Et.IT) OR METAL-CLAD CABLE (MC) SHALL BE USED FOR CONCEAL.ED INDOOR LOCATIONS 
17 SCHEDULE 40 PVC UNDERGROUND ON STRAIGHTS AND SCHEDULE 80 PVC FOR ALL ELBOWS/90s AND ALL APPROVED ABOVE 

GRADE PVC CONDUIT. 
18 UQUID-TIGHT FLEXIBLE �ETALLIC CONDUIT (LIOUID-TITE FLEX) SHALL BE USED INDOORS AND OUTDOORS. WHERE VIBRATION 

OCCURS OR FLEXIBILITY IS NEEDED 
19 CONDUIT ANO TUBING FITTINGS SHALL BE THREADED OR COMPRESSION-TYPE AND APPROVED FOR THE LOCATION USED. SET 

SCREW FITIINGS ARE NOT ACCEPTABLE. 
20 CABINETS. BOXES ANO WIRE WAYS SHALL BE LABELED FOR ELECTRICAL USE IN ACCORDANCE WITH NEt.tA. UL, ANSI/IEEE AND 

THE NEC. 
21 WIREWAYS SHAU. BE METAL WITH AN ENAMEL FINISH AND INCLUDE A HINGED COVER, DESIGNED TO SWING OPEN DOWNWARDS 

(WIREt.lOLD SPECt.lATE WIREWAY) 
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DEVlCES (T.e. POWDER-ACTUATED) FOR ATIACHING HANGERS TO STRUCTURE WILL NOT BE PERMITTED. CLOSELY FOLLOW THE 
LINES OF THE STRUCTURE, t.lAINTAIN CLOSE PROXIMITY TO THE STRUCTURE AND KEEP CONDUITS IN TIGHT ENVELOPES. CHANGES 
IN DIRECTION TO ROUTE AROUND OBSTACLES SHALL BE MADE WITH CONDUIT OUTLET BODIES. CONDUIT SHALL BE INSTALLED IN 

A NEAT AND WORKt.lANLIKE t.lANNER. PARALLEL AND PERPENDICULAR TO STRUCTURE WALL AND CEILING LINES, ALL CONDUIT 

SHALL BE FISHED TO CLEAR OBSTRUCTIONS. ENDS OF CONDUITS SHALL BE TEMPORARILY CAPPED FLUSH TO FINISH GRADE TO 
PREVENT CONCRETE, PLASTER OR DIRT FROM ENTERING. CONDUITS SHALL BE RIGIDLY CLAMPED TO BOXES BY GALVANIZED 
t.lALLEABLE IRON BUSHING ON INSIDE AND GALVANIZED t.lALLEABLE IRON LOCKNUT ON OUTSIDE AND INSIDE 
EQUIPMENT CABINETS, TERMINAL BOXES, JUNCTION BOXES AND PULL BOXES SHALL BE GALVANIZED OR EPOXY-COATED SHEET 

STEEL. SHALL MEET OR EXCEED UL SO AND BE RATED NEt.lA 1 (OR BEITER) FOR INTERIOR LOCATIONS AND NEt.1A JR (OR 

BEITER) FOR EXTERIOR LOCATIONS 
METAL RECEPTACLE, SWITCH AND DEVICE BOXES SHALL BE GALVANIZED, EPOXY-COATED OR NON-CORRODING; SHALL MEET OR 

EXCEED UL 514A AND NEt.lA OS 1 AND BE RATED NEt.1A 1 (OR BETTER) FOR INTERIOR LOCATIONS AND WEATHER PROTECTED 

(WP OR BETTER) FOR EXTERIOR LOCATIONS. 
NON�ETALLIC RECEPTACLE. SWITCH AND DEVlCE BOXES SHALL MEET OR EXCEED NEtdA OS 2 (NEWEST REVISION) ANO BE RATED 

NEt.lA 1 (OR BEnER) FOR INTERIOR LOCATIONS AND WEATHER PROTECTED {WP OR BEnER) FOR EXTERIOR LOCATIONS 
THE CONTRACTOR SHAU. NOTIFY AND OBTAIN NECESSARY AUTHORIZATION FROM THE CARRIER A.ND/OR CROWN CASTLE USA INC 
BEFORE COMMENCING WORK ON THE AC POWER DISTRIBUTION PANELS 
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���� AND DISTRIBUTION PANELS IN ACCORDANCE 

29 INSTALL LAMICOID LABEL ON THE METER CENTER TO SHOW "VERIZON". 
30 AU EMPTY/SPARE CONDUITS THAT ARE INSTALLED ARE TO HAVE A �ETEREO MULE TAPE PULL CORD INSTALLED 

CONDUCTOR COLOR CODE 

ffl1EI< I CONDUC10A COLOR 
A PHASE BLACK 

120/240V, 10 B PHASE RED 
NEUTRAL WHITE 
GROUND GREEN 
A PHASE BLACK 
B PHASE RED 

120/208V, 30 I :._', .-.:�.L LJLVL 

B PHASE ORANGE OR PURPLE 
277/-'18<:N. 30 C PHASE YELLOW 

POS {+) 
,, •• DC VOLTAGE I 

NEG (-) -· ·-

:. s�6�1iv 
2

��
5

J�6
{

�T ;��1,1\�lTION 

ABBREVIATIONS: 

"" 
(E) "' 
cm 
CPS '" 
m "' 
,w 
(NJ "' 
rJ 
QTY 
RECT 
RBS 
RET 
RFDS 
RRH 
RRU 
SIAD ""'"' 
UMTS 
W.P. 

ANTENNA 
EXISTING 
FACILITY INTERFACE FRAME 

GENERATOR 

GLOBAL POSITIONING SYSTEM 
GLOBAL SYSTEM FOR MOBILE 
LONG TERM EVOLUTION 
t.lASTER GROUND BAR 

�ICROWAVE 

NEW 
NATIONAL ELECTRIC CODE 
PROPOSED 

POWER PLANT 

QUANTITY 
RECTIFIER 
RADIO BASE STATION 
REMOTE ELECTRIC TILT 

RADIO FREQUENCY DATA SHEET 

REMOTE RADIO HEAD 
REMOTE RADIO UNIT 

St.lART INTEGRATED DEVICE 
TOWER MOUNTED AMPLIFIER 

TYPICAL 
UNIVERSAL MOBILE TELECOMMUNICATIONS SYSTEM 
WORK POINT 

APWA UNIFORM COi OR COPE-

�PROPOSED EXCAVATION 

I 
am... I TEMPORARY SURVEY t.lARKINGS 

ELECTRIC POWER LINES, CABLES, 
CONDUIT, AND LIGHTING CABLES 

I YELLOW I �Eo�� �r��
w
i,ETROLEUt.l, OR 

,� I ����
l

�
TI

��-N���i
R 

T�
G

�'°t c��is
- POTABLE WATER 

a!Wl!l!P.II RECLAIMED WATER, IRRIGATION, AND 
.... SLURRY LINES 

--- SEWERS ANO DRAIN LINES 
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� 
STRUCTURE W/ APPURTENANCE 
ELEV. - 162'-0" 

� 
HEIGHT OF STRUCTURE 
ELEV. - 160'-0" 

NEW VERIZON EQUIPl,£NT 
(6) ANDREW - JAHH-65B-RJB ANTENNAS 

(J) COMMSCOPE - CBC78T-OS-4J-2X DIPLEXERS 
(3) COMMSCOPE - BSAMNT-SBS-2-2 SIDE-BY SIDE WOUNTS 

{3) SNitSUNG - B2/B68A RRH-BR049 RRHs 
(3) SAMSUNG - B5/B13 RRH-BR04C RRHe 

INSTAl..l.ED ON EXISTING WOUNTS 

YEBRQN EPI UPNfNI 

ANTENNA a.: 12r-o· 
MOUNT CL: 125'-o• 

NEW l/mZON FEEDUNES 
(3) HYBRID OOILES (1-5/8j 

EXISTINGM'-LI\ 
ELEV� 

EXISTING MC 
$ 

ELEV 150-0 

EXISTING MC 
$ 

ELEV 139-0 

EXIS1l
��

1
o
2

�.�� • 

(E) VERIZON EQUIPMENT TO REMAIN 
(2) RFS/CELWAVE - D8-T1-6Z-8AB-0Z OVP 
INSTALLED ON EXISTING MOUNTS 

EL:
x

���9'��� 
$ 

(E) 160' -o• MONOPOLE 

m =�N ��Nc,5-�a;E REMCMD 

CD :OWER ELEVATION 

(E) (NP TO BE REMCl'v'EO 
RFS/CELWAVE - D8-T1-6Z-8A8-0Z 

(JTOTAL) 

"' 
30a��:in, 

(E) ANTENM'. TO BE REMOYED 
ANDREW - SBNHH-10658 
(5 TOTAL, 2 PER SECTOR) 

(E) PLATFORM MOUNT 
TO REMAIN 

2 ) EXISTING ANTENNA PLAN 

SCALE: NOT TO SCALE 

NEW <NP 
e CIRCUIT <NP 

(3 TOTM.) 

c, 
LTE 700/ 
850/PCS 

NEW ANTENM'. 
ANDREW - JAHH-658-RJB 

(6 TOTAi.., 2 PER SECTOR) 
NEW DIPLEXER 

COMMSCOPE - CBC78T-DS-43-2X 
(3 TOTAL. 1 PER SECTOR) 

NEW ANTENNA PLAN 

3 SCALE, NOT TO SCALE 

180f
B

;J�UTH 

B2 91 
LTE 700/ LTE 700/ 
850/AWS 8'0/PCS 

(BETA) 
180" AZIMUTH 

(ALPHA) 
50-AZIMUTI-I 

/

(E) RRH TO BE REMOVED 
NQKi,. - Bfi6" RRH 4X45 
(3 TOTAL 1 PER SECTOR) 

(E) RRH TO BE REMOYED 
NOKIA. - NfCA AIRSCAL.E 4T4R B5 160W 
(3 TOTAL, 1 PER SECTOR) 

�

/
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�
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verizon" 
180 WASlllNGTON V ALl.EY ROAD 

BEDMINSTER, NJ 07921 

c;::,cROWN
CASTLE

1200 MACARTHUR BL VD, SUITE 200 
MAHWAH, NJ 07430 

ANTENNA/RRH SCHEDULE CABLE SCHEDULE 

SECIOR STATUS -
-WOOEI. 

........ """'" MECHANIC>L =-- TOll<R ""'"""' TOWER EQUIPMENT OTYft«)OEL STAl\JS CABlE T'IPE "2E l.ENGIH 01Y 
�ZON SITE NUMBER: 7193� 

IW'JF'ACTURER CENTERLJIE DOONII.TS DOONll.1S IWIUF'ACTURER 
BU#: 876401 

A1 NEW ANDREW JAHH-658-RJB 121•-o• "' " 1"/14"/5· 5'MSIJIG (1) RFW1U-01A 
NEW HYBmD 1-S/8" 1n·-o·:t 3 TOWN OF 

COMMSCOPE (1) C8C78T-0S-43-2X 

PLAINFIELD/SSUSA 

"' NEW ANDREW JAHH-658-RJ8 121·-o· "' " 1"/14"/5· 
SAMSC,,G (1) RFW1U-02A TOTAL CA8l£ QTY: 'RFS/CELWAVE (2) D8-T1-6Z-8AB-0Z 47-51 UNI1Y STREET 

PLAINF!Eill, CT 06374 

EXlSTING 160'-0" MONOPOLE 
" NEW ANDREW JAHH-658-RJ8 121·-o· 180" " 1'/'Z/'Z 

5'MSIJIG (1) B2/B66A RRH-8R049 
COMMSCOPE (1) C8C78T-OS-43-2X 

B2 NEW ANDREW JAHH-658-RJ8 127"-0" 180" " 1'/'Z/'Z 5'MSIJIG (1) BS/813 RRH-BR04C 

ISSUED FOR: 

C1 NEW ANDREW JAHH-658-RJ8 12,·-o· 300" " 1'/'Z/'Z 
5'MSIJIG (1) B2/B66A RRH-8R049 UV QATE DJ<lrn Dl!SCJUP'CION IDES./Q.-1 

COMMSCOPE (1) C8C78T-OS-43-2X 
A 02./10/1/J w """"""" CW) 
0 OJ,/0)./2JJ w CONSTRUcnoN JC 

C2 NEW ANDREW JAHH-6S8-RJ8 12,·-o· 300" " 1'/'Z/'Z 5'MSIJIG (1) B5/B13 RRH-BR04C (E)FEEDLINES 
' OJ./Oi/2JJ w CONSTRUcnoN JL 

BY OlliERS (E) FEEDUNES ' OJ./21/1/J "' CONSTRUcnoN JL 
BY OTHERS . \ 

Q
'"'"''���f'',,,,,, 

�/"-' 
)J,�<{J . fc ,,, BY OTHERS 

"° " .· ··-;}'c/<:;.

(e),:C��))I�� �·,,.�:e1-/, :,A� 

• 
� * {� _�1�, �·} * 1 
\ �...... No. 31965 _./
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· .... · .... · 0 ,,, 
NEW VERIZON FEEDUNES 4/21/21lio;5'1P"ll\Lf;,�' PM EDT (3) HYBRIO CABLES (1-5/6") 11111111111111 
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VERIZON TOWER EQUIPMENT SCHEDULE ® BASE LEVEL DETAIL 

� 
lTlSA VJOT.A.nONOFT.A.WFOJlANYPDSON. 

1 UNLESSn-lE1' AREAC'IlNG UNDEJl nIEDIJlECTJON 

SCALE: NOT TO SCALE 
OF,\ UcnNSl!D PJl;Ol'ESSJONAL ENGINEI1Jt. 

2 SCALE: NOT TO SCALE TO.\L'l'Ell.UUSDOCUMENT. 

SHEET NUMBE8' 

I
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// 

\ 
\ 

'--,, // 

/ 
DOWNTILT 
BRACKETS

ANTENNA MOUNTING PIPE 
2" TO 4" SCH 40 GALV. MAST PIPE 

= 

- BSAMNT-SBS-1-2 KIT CONTAINS (2) 627281 
MOUNTING BRACKETS. 

- TORQUE THE r.110 BOLT ASSEMBLY TO 37 N.m 
PER MANUFACTURE'S RECOMMENDATIONS 

COMMSCOPE - BSAMNT -SBS-1-2 

SCALE: NOT TO SCALE 

3" STD WT PIPE MAST 

4 
) NOKIA -

-
FPKA BRACKET MOUNTING DETAIL 

�----·-

NEW ANTENNA 
I.IOUNTING BRACKET 

�-----·-

� 
ALL PIPES BRACKETS AND 
MISCEll.A.NEOUS HARDWARE TO BE 
GALVANIZED UNLESS NOTED OTHERWISE. 

(E) ANTENNA 
�OUNTING PIPE 

5 
) ANTENNA 

-
& RRH MOUNTING DETAIL 
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[S:2] 
ANDREW - JAHH-658-RJB 

WEIGHT (WITHOUT MOUNTING HARDWARE): 63.3 LBS 
SIZE (HxWxD): 72.0x13.8x8.2 IN 

MOUNTING HARDWARE P/N: 8SAMNT-3 
RATED WIND VELOCITY: 150.0 MPH 

1 
ANDREW - JAHH-65B-R3B 
SCALE: NOT TO SCALE 

C 
COMMSCOPE - CBC7BT-DS-43-2X 

WEIGHT (WITHOUT MOUNTING HARDWARE): 20.7 LBS 
SIZE (HxWxD): 6.4x6.9x9.6 IN 

) 
COMMSCOPE - CBC78T-DS-43-2X 

4 SCALE: NOT TO SCALE 

SAMSUNG - RFV01U-D1A 
WEIGHT: 84.4 LBS 

SIZE (HxWxO): 15.0x15.0x10.0 IN. 

2 
SAMSUNG - RFV01 U-D1A 
SCALE: NOT TO SCALE 

���---··-

SAMSUNG - RFV01U-D2A 
WEIGHT; 70.3 LBS. 

SIZE (HxWxD): 15.0x15.0x8.1 IN. 

3 
SAMSUNG - RFV01 U-D2A 
SCALE: NOT TO SCALE 

���---·-
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wate�ank/ 

RoO,op 

Equ=nt 

138 

11196-7.l!IOMIU 

YI l 0 

�· � !E!D 

e 

·--

0 � ' 

mm 
" 

• 
·�· '2,1--- � 0 

� ED 
� 

-�· � ,
. ...... 
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• Port,5,6,7&8an,fornl,t,bar.:1(1'95-2130 
MHz). 

• SmartEiasTee(SBT)lslhrourhportlforlow 
l:;ind1ndportSforhl11t.t»nd. 

• AIS<i c.ablelsonlyrlffdedwhtndra....,lntloe 
dlavano•�low,lfltlsnotd'3WflthonS8Tls 
l!r>01>ghtocontrO,allRETmotors. 

• �·otall !;BTportsarenei!dedloconlrolRET. =�11�':;tlrt connection toereen po,t wlll 

(D�:��81�'�'0�:�� .. c 

Comments: 

DC<i,i•al'p.abl"Port 

,JSGL .. 

R£TDCsia;nol-1lorR£T 

(l'ortthltw.ioon1to1RETI 

Diagram shows configuration as viflWed from beklw antennas 

Cap and weathe.rproof unused ante,m,1 ports 

CDMA not shown (not being changed) 

All plumbing diag,.m co/Or$ a re irrele�·ant eJCNpt for AISG cable. /ER! 0, COil( cghp follmr CPIIC Ca/ors qvkfcl 
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DocuSign Envelope ID: 9089183E-2185-41 EA-AEF6-7BBBA 12546AB 

COPPER/GALVANIZED GROUND BAR 

= 

TWO HOLE LONG BARREL 
COMPRESSION LUG (TYP) 

DOUBUNG UP 'OR STACKING• OF CONNECTIONS IS NOT PERMITIEO. 

2. EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON ALL EXTERIOR CONNECTIONS 

ANTENNA SECTOR GROUND BAR DETAIL 

SCALE: NOT TO SCALE 

COAX CABLE 
(TYPFOR ALL) 

ANTENNA GROUND BAR 
LOCATED AT MCL 
(BONDED TO TOWER STEEL) 

2 HOLE LUG (TYP) 

COAX GROUND BAR WITH 

�����$
R

i6 ���
N

:g�gM 

OF MONOPOLE. SEE NOTE 1. 

TO BTS EOUIPMENT VIA 
TRAY OR ICE BRIDGE 11��1 2/0 TINNED�E 

COPPER WIRE 

�

� 

GROUND WIRE 
/ \ i ' SEE NOTEJ 

GROUND WIRE

� 

�\ '.',' 
NOTEJ ' \ 

____ ._.._ __ �_.,,_, 
INSPECTION WELL 

: "'- EXOTHERMIC WELD (TYP) 

= .J._ 
1. NUMBER OF GROUNDING �S MAY VARY DEPENDING ON THE TYPE OF TOWER, ANTENNA 

LOCATIONS AND CONNECTION ORIENTATION. COAXIAL CA8L£S EXCEEDING 200 FEET ON THE 
TOWER SHALL HAVE GROUND KITS AT THE MIDPOINT. PROVIDE AS REQUIRED. 

2. ONLY MECHANICAL CONNECTIONS ARE ALLOWED TO BE MADE TO CROWN CASTLE USA INC. 
TOWERS. ALL MECHANICAL. CONNECTIONS SHALL BE TREATED WITH AN ANTI-OXIDANT COATING. 

3 ALL TOWER GROUNDING SYSTEMS SHALL COMPLY Wffi1 THE REQUIREMENTS OF TI1E 
RECOGNIZED EDITION OF ANSI/TIA 222 ANO NFPA 780 

4 ) TYPICAL ANTENNA CABLE GROUNDING 
SCALE: NOT TO SCALE 

COPPER/GALVANIZED GROUND BAR 

@i 

lWO HOLE LONG BARREL COMPRESSION LUG 
(TYP) 

#2 SOLID TINNED COPPER 

CONDUCTOR TO TOWER/SHELTER 
GROUND RING (2 TYP. fOR 
BOTIOM GROUND BAR ONLY) 

= 

1. EXTERIOR ANTIOXIDANT JOINT COMPOUND TO BE USED ON AJ..L EXTERIOR CONNECTIONS. 

2 GROUND BAR SHALL NOT BE ISOLATED FROM TOWER. MOUNT DIRECTLY TO TOWER STEEL (TOWER ONLY) 

3 GROUND BAR SHALL BE ISOLATED FROM BUILDING OR SHELTER. 

2 i���E
-
R/S�_EL�':R 

_�RO_UND BAR DETAIL 

2-HOL£ CRIMP/ 
COMPRESSION 

CONNECTOR 

STAINLESS STEEL BOLT 
(TYP) 

STAINLESS STEEL 
FLAT WASHER 

(NC) 

STAINLESS STEEL 
FLAT WASHER 

B��,:L
L
�5w:;i�� _____/ • • � �:�LESS STEEL NUT 

(TYP) (TYP) 
$ING! E CONNECTOR AT GROUND BARS 

2-HOlE CRIMP/ 
COMPRESSION 

CONNECTOR 

STAJNLESS STEEL 
BELl.VILl.E WASHER 

[1YP) 

STAJNLESS STEEL 
Fl.AT WASHER 

SINGLE CONNECTOR AT STEEL OBJECTS 

2-HOL.E CRIMP/ 
COMPRESSION 

CONNECTOR 

DRAGON TOOTH 
WASHER 

(TYP) 

STAINLESS STEEL 
FLAT WASHER 

(TYP) 

SINGLE CONNECTOR AT METALLIC/STEEL OBJECTS 

5 ) HARDWARE DETAIL FOR EXTERIOR CONNECTIONS 
SCALE: NOT TO SCALE 

B"PVC PLUG 
8" PVC PLUG CPLG. (THRO.) 

T/flNISH GRADE 

'g 

2/0 TINNED CU EXTERNAL 
TOWER GROUND RING WIRE 

= 
5/a· J � 10'-0" LONG COPPER Cl.AO GROUND ROD 

1 ���fl ROD Sf-W..L BE DRIVEN VERTICALLY, NOT TO EXCEED 45 DEGREES FROM THE 

2. GROUND WIRE SHALL BE MIN. JO" BELOW GRADE OR 6" BELOW FROST LINE. 
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-SO(D) 

3 ) INSPECTION WELL DETAIL 

SCALE: NOT TO SCALE 

i'i[::!', �EXOTHERMIC WELD 

= 

\Y 
GROUND RING /12 COPPER WIRE 

����[ 
T
6��

E
�N6

o
too�RIER AND ICE 

�����
D 

G:b
N

u�l
1
&6�

R 

f GROUNO ROO COPPER 
CLAD STEEL ROD W/MIN. 
5/8 ¢ � 10'-0" LONG 

1 GROUND ROD SHALL BE DRIVEN VERTICALLY. NOT TO EXCEED 45 DEGREES FROM THE 
VERTICAL 

2. GROUND WIRE SHALL BE MIN. 30" BELOW GRADE OR 6" BELOW FROST LINE. 
(WHICH EVER IS GREATER) AS PER N.E.C. ARTICLE 250-50(D) 

®��?u: D 
��o�_

D=1_AIL _ 

verizon" 
180 WASlllNGTON V ALl.EY ROAD 

BEDMINSTER, NJ 07921 

l""l""CROWN 
V.._, CASTLE 

1200 MACARTHUR BL VD, SUITE 200 
MAHWAH, NJ 07430 

ZON SITE NUMBER: 7193, 

BU#: 876401 
TOWN OF 

PLAINFIELD/SSUSA 

47-51 UNI1Y STREET 
PLAINF!Eill, CT 06374 

EXlSTING 160'-0" MONOPOLE 

ISSUED FOR: 

UV QATE DJ<lrn Dl!SCJUP'"CION E£/• 

A 02./10/1/J w -= CW) 
0 OJ,/0)./2i) w CONSTRUcnoN JC 

OJ./Oi/2JJ w CONSTRUcnoN JL 
' OJ./21/1/J "' CONSTRUcnoN JL 

1 .. ,1,,{;<1, r . fc ,,, 

Q
DocuSi

�
�

�

\bf11111

�
N

11111111111 

Y..$·:._�1?-' "'i}'c/<:;, �,,,.�c� 1-/, :., � 
� .(� � �·}· 1 
\ 

�
...... No. 31965 _./

($ 
f 

":;, o"' ·<1crns�?.·· "'<,,; f 
',, ¢"s ........... 0'- ,,, 

4/21;i<lio:5'1pr·,1\,:'�;,�' PM ED 
11111111111�<,; 

Ci<NRColl:lcUSAlnc.�of 
ll�#PEC.0001101 

lTlSA VJOT.A.nONOFT.A.WFOJlANYPDSON. 
UNLESSn-lE1' AREAC'IlNG UNDEJl nIEDIJlECTJON 

OF A UcnNSl!D PJl;Ol'E.SSJONAL ENGINtmlt. 
TOAL"l"D UUSDOCUMENT. 

SHEET NUMBER: BEVISION: 

G-1 2 



DocuSign Envelope ID: 9089183E-2185-41 EA-AEF6-7BBBA 12546AB 

..e> � � \ io 
= � = � = 

� � � � �
= = = = = 

�� � � �
= filLl<l = = 

= 

1. ERICO EXOTHERMIC "�OLD TYPES" SHOWN HERE ARE EXAMPLES. CONSULT WITH CONSTRUCTION MANAGER FOR SPECIFIC 
MOLDS TO BE USED fOR 'f},IS PROJECT. 

2. MOLD TYPE ONLY TO BE USED BELOW GRADE WHEN CONNECTING GROUND RING TO GROUND ROD. 

CADWELD GROUNDING CONNECTIONS 

WEATHERPROOFING KIT --------� 
(SEE NOTE 3) 

ANTENNA CABLE------� 

f6 AWG STRANDED COPPER GROUND WIRE 
(GROUNDED TO GROUND BAR). SEE NOTE 1 & 2 

CABLE GROUND KIT-- - - - - - - -� 

SCALE: NOT TO SCALE 

(TYPICALLY) 
12"T024" 
120"MAX 

CABLE CONNECTOR---------------� 

= 

DO NOT INSTALL GABL£ GROUND KIT AT A BEND ANO ALWAYS DIRECT GROUND 
WIRE DOWN TO GROUND �R 

GROUNDING KIT SHAU BE TYPE AND PART NUMBER AS SUPPLJED OR 
RECOMMENDED BY CABLE I.IANUFACTURER 

3. WEATHER PROOFING SHALL BE TWO-PART TAPE KIT, COLD SHRINK SHAU NOT 
BE USED. 

3 ) CABLE GROU ND KIT CONNECTION 
SCALE: NOT TO SCALE 

-) LOCK WASHER 
P/N

�� 

= 

TWO-HOLE 
COMPRESSION LUG 

UNIVERSAL COPPER 
GROUND BAR (4•�20•) 

1. DOWN LEAD (HOME RUN) CONDUCTORS ARE .tiQI TO BE INSTALLED ON CROWN CASTLE 
USA INC. TOWER. PER THE GROUNDING DOWN CONDUCTOR POLJCY QAS-STD-10091. NO 
MODIFICATION OR ORIWNG TO TOWER STEEL IS ALLOWED IN ANY FORM OR FASHION, 
CAD-WELDING ON THE TOWER AND/OR IN THE AIR ARE NOT PERMIITTD. 

2. OMIT INSULATOR WHEN MOUNTING TO TOWER STEEL OR PLATFORM STEEL 

USE INSULATORS WHEN ATTACHING TO BUILDING OR SHELTERS. 

@:�?
U

C

N
�.!,

A
�C

D
::r:�� C 

COAX JUMPER(TYP.) 

CONNECTOR 
WEA.THERPROOFlNG KIT 

(TYP. SEE NOTE 2) 

ANTENNA CABLE 
TO BTS EQUIPMENT (TYP.) 

.tlQIES;_ 

WEATHERPROOFING '" 
(TYP) 

GROUND KIT 

(1YP) 

#6 AWG 

COPPER/GALVANIZED 
COAX GROUND BAR 
BONDED DIRECTLY TOWER 

1 DO NOT INSTALL CABLE GROUND KIT AT A BEND A.ND ALWAYS DIRECT GROUND 
WIRE DOWN TO ANTENNA GROUND BAR. 

2 WEATHER PROOFING SHALL BE TWO-PART TAPE KIT . COLD SHRINK SHALL NOT BE 
USED. 

4 ) GROUND CABLE CONNECTION 
SCALE: NOT TO SCALE 

NOTE: MINIMUM OF 
3 THREADS TO BE 

VISIBLE 
(TYP) 

2 HOLE LONG 

BARREL TINNED 
SOLID COPPER 

CUG 
(TYP) 

�,ccc"c 

S/S NUT 

(TYP) 

rkH�:
LIT 

(m>) 

rkH�\:
T 

(m>) 

S/S FlAT 

WASHER 
(TYP) 

S/S BOLT 

(TYP) 

16 AWG GREEN INSULATED 

12 AWG SOLID TINNED 

62 AWG STRANDED 

62/0 AWG STRANDED 

14/0 AWG STRANDED 

'"'
(TYP) 

3/8' - 16 NC S 2 BOLT 

3/8' - 16 NC S 2 BOLT 

3/8" - 16 NC S 2 BOLT 

3/8" - 16 NC S 2 BOLT 

1/2"" - 16 NC S 2 BOLT 

HEAT SHRINK 
(Cl.EAR) 

GROUNDING 

CONDUCTOR 

��ROC"° B<R � \.,i;-; G>WH) 
(TYP) 

�
URNOY TWO HOLE LUG W/ 

LONG BARREL 

SEE CHART) 

BARE WIRE TO BE 
NO-OX AT BOTH ENDS 

STRANDED (GREEN INSULATED) ONLY FOR #6 AWG 

(SEE CHART) 

= 

1. ALL GROUNDING LUGS ARE TO BE INSTALLED PER t.lANUFACTIJRER"S SPECIFICATIONS 
ALL HARDWARE BOLTS. NUTS. LOCK WASHERS SHALL BE STAINLESS STEEL. ALL 

HARDWARE ARE TO BE AS FOLLOWS: BOLT , FlAT WASHER,GROUND BAR, GROUND LUG , 
FLAT WASHER ANO NUT. 

2 ) MECHANICAL LUG CONNECTION 
SCALE: NOT TO SCALE 

#6 AWG MIN. FROM ANTENNA 
CABLE GROUND KIT

��
---

-

GROUND BAR ON SHELTER. ICE· 
BRIDGE, OR ON ANTENNA TOWER 

EXOTHERMIC•��Lt�'t Ei"�
G

Us�� 
WITH 

!i�t�g ��eoiig
N

f�£;g� 
GROUND OR GROUND RING 

5 ] GROUNDWIRE INSTALLATION 

/12 TINNED SOLJO IN 3/4" LIQUID TIGHT 

CONDUIT FROM 24" BELOW GRADE TO 
WITHIN 3" TO 6' OF CAO-WELD 

TERMINATION POINT. EXPOSED ENO OF 
THE LJ��

LE�G:
THc����N�

u

cS:u� 

CADWELO 
(TYP) 

8 ) TRANSITIONING GROUND DETAIL 
SCALE, NOT TO SCALE 

--- GROUNDING SHALL BE 
ELIMINATED WHEN GROUND BAR 
IS ELECTRICALLY BONDED TO 
METAL TOWER 
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Structural Analysis Report 



Date: February 11, 2020 

Denice Nicholson 
Crown Castle 
3 Corporate Dr 
Clifton Park, NY 12065 

Subject: 

Carrier Designation: 

Crown Castle Designation: 

Engineering Firm Designation: 

Site Data: 

Dear Denice Nicholson, 

Structural Analysis Report 

Verizon Wireless Co-Locate 
Carrier Site Number: 
Carrier Site Name: 

Crown Castle BU Number: 
Crown Castle Site Name: 

�. !�!g��o�Yo�d!!��. 
Black & Veatch Corp. 
6800 W. 115th St., Suite 2292 
Overland Park, KS 66211 
(913)-458-6909 

71936 
Plainfield N 2 CT 

876401 

Crown Castle JDE Job Number: 

TOWN OF 
PLAINFIELD/SSUSA 
600729 

Crown Castle Work Order Number: 1826743 
Crown Castle Order Number: 512997 Rev. 0 

Black & Veatch Corp. Project Number: 400087 

47-51 Unity Street, Plainfield, Windham County, CT
Latitude 41 ° 42' 54.49", Longitude -71 ° 53' 46.73"
159.857 Foot· Monopole Tower

Black & Veatch Corp. is pleased to submit this "Structural Analysis Report" to determine the structural 
integrity of the above mentioned tower. 

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

LC7: Proposed Equipment Configuration Sufficient Capacity - 83.9% 

This analysis utilizes an ultimate 3-second gust wind speed of 135 mph as required by the 2018 Connecticut 
State Building Code. Applicable Standard references and design criteria are listed in Section 2 - Analysis 
Criteria. 

Structural analysis prepared by: Jirachot Chotpluksawan / Adichon Akkarapunyathorn 

Respectfully submitted by: 

Josh Riley, P.E. 
Professional Engineer 

tnxTower Report - version 8.0.5.0 
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159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 
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159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

1) INTRODUCTION

This tower is a 159.857 ft Monopole tower designed by Engineered Endeavors, Inc. 

February 11, 2020 
CCI BU No 876401 

Page3 

The tower has been modified multiple times in the past in order to accommodate additional loading 

The tower has been modified per reinforcement drawing prepared by Semaan Endeavors in September of 2005. 
Reinforcement consists of installation of base plate stiffeners. These modifications are considered ineffective 
due to no PMI. 

The tower was later reinforced per reinforcement drawing prepared by Vertical Solutions in August of 2008. 
Reinforcement consists of installation of plates from O' to 127'. This modification has been considered effective 
in this analysis. 

The tower was later reinforced per reinforcement drawing prepared by Paul J. Ford & Company in February of 
2013. Reinforcement consists of installation of channels from 0.6' to 76.5' and (3) new anchor rods with 
brackets. Refer to Modification Inspection Report by Tower Engineering Professionals in September of 2013. 
This modification has been considered effective in this analysis. 

The tower was later reinforced per reinforcement drawing prepared by Black & Veatch Corp. in November of 
2014. Reinforcement consists of installation of plates from O' to 100' and (9) new anchor rods with brackets. 
Refer to Modification Inspection Report by FDH Velocitel, Inc. in May of 2015. This modification has been 
considered effective in this analysis. 

2) ANALYSIS CRITERIA

TIA-222 Revision: 
Risk Category: 
Wind Speed: 
Exposure Category: 
Topographic Factor: 
Ice Thickness: 
Wind Speed with Ice: 
Service Wind Speed: 

TIA-222-H 
II 
135 mph 
B 
1 

1.500 in 
50 mph 
60 mph 

Table 1 - Proposed Equipment Configuration 

Center 
Number 

Mounting Line 
of 

Antenna 
Level (ft) Elevation 

Antennas 
Manufacturer 

(ft) 

2 rfs celwave 

I 3 comm scope 

I 6 comm scope 
127.0 

13 
samsung 

125.0 telecommunications 

13 
samsung 

telecommunications 

I 125.0 I 1 
cci tower mounts 

(v2.1) 

tnxTower Report - version 8.0.5.0 

Number Feed 
Antenna Model of Feed Line 

Lines Size (in) 

D8-T1-6Z-8AB-OZ 

CBC78T-DS-43-2X 

JAHH-65B-R3B 

RFV01U-D1A 2 1-5/8

RFV01U-D2A 

Platform Mount [LP 303-1] 



159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Table 2 - Other Considered Equipment 

Center 
Number 

Mounting Line 
of 

Antenna 
Level (ft) Elevation 

Antennas 
Manufacturer 

(ft) 

3 alcatel lucent 

I 1 I
cci tower mounts 

(v2.1) 

159.0 159.0 
3 rfs celwave 

3 rfs celwave 

159.0 
3 alcatel lucent 

2 alcatel lucent 

157.0 
1 alcatel lucent 

1 
cci tower mounts 

157.0 (v2.1) 

1 
cci tower mounts 

(v2.1) 

1 
cci tower mounts 

(v2.1) 

152.0 152.0 
1 

cci tower mounts 
(v2.1) 

3 ericsson 

I 3 I cci antennas 

I 1 I
cci tower mounts 

(v2.1) 

I 3 I ericsson 

I 3 I
powerwave 

technologies 

150.0 150.0 I 12 I
powerwave 

technologies 

6 
powerwave 

technologies 

6 
powerwave 

technologies 

6 
powerwave 

technologies 

1 raycap 

3 

1 
cci tower mounts 

139.0 (v2.1) 

I 3 I ericsson 

139.0 3 ericsson 

p
3 I rfs celwave 

3 rfs celwave 

tnxTower Report - version 8.0.5.0 

Antenna Model 

TD-RRH8x20-25 

Platform Mount [LP 714-1] 

APXVSPP18-C-A20 
w/ Mount Pipe 

APXVTM 14-ALU-120 
w/ Mount Pipe 

800MHz 2X50W RRH 
W/FILTER 

PCS 1900MHz 4x45W-65MHz 

PCS 1900MHz 4x45W-65MHz 

Pipe Mount [PM 601-3] 

Side Arm Mount [SO 102-3] 

Pipe Mount [PM 601-3] 

Side Arm Mount [SO 102-3] 

RRUS-11 

HPA-65R-BUU-H8 w/ Mount 
Pipe 

Platform Mount [LP 303-1] 

RRUS 32 B2 

1001983 

7020.00 

7770.00 w/ Mount Pipe 

LGP21401 

LGP21901 

DC6-48-60-18-8F 

Site Pro 1 SFS-H 

T-Arm Mount [TA 602-3]

KRY 112 489/2 

RADIO 4449 B12/B71 

APXV18-203219-C-A20 
w/ Mount Pipe 

APXV AARR24_ 43-U-NA20 
w/ Mount Pipe 

February 11, 2020 
CCI BU No 876401 
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Number Feed 
of Feed Line 

Lines Size (in) 

4 1-1/4

- -

- -

1 3/8 
2 7/16 

12 1-5/8

12 1-5/8
1 1-1/4
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Center 
Number Number Feed 

Mounting Line 
of 

Antenna 
Antenna Model of Feed Line 

Level (ft) Elevation 
Antennas 

Manufacturer 
Lines Size (in) 

(ft) 

134.5 1 perfect vision PV-PKBK I 
114.0 1 decibel DB589 

1 cci tower mounts Side Arm Mount [SO 201-1] 109.0 (v2.1) 1 7/8 
109.0 

cci tower mounts 1 (v2.1) Side Arm Mount [SO 701-1] 

3) ANALYSIS PROCEDURE

Table 3 - Documents Provided 

Document II Remarks I Reference Source 

J 4-GEOTECHNICAL REPORTS I Clarence Welti Assoc., Inc 1610729 CCISITES 
4-TOWER FOUNDATION Engineered Endeavors, Inc. 1615418 CCISITES DRAWINGS/DESIGN/SPECS 

4-TOWER MANUFACTURER Engineered Endeavors, Inc. 1615382 CCISITES DRAWINGS 
4-TOWER REINFORCEMENT Paul J. Ford & Comapany 3667143 CCISITES DESIGN/DRAWINGS/DATA

4-POST-MODIFICATION Tower Engineering Professionals 3986355 CCISITES INSPECTION 
4-TOWER REINFORCEMENT Black & Veatch Corp. 5422409 CCISITES DESIGN/DRAWINGS/DATA

4-POST-MODIFICATION FDH Velocitel, Inc. 5666814 CCISITES INSPECTION 
4-TOWER REINFORCEMENT Vertical Solutions 2819430 CCISITES DESIGN/DRAWINGS/DATA

4-EXPOSURE
CATEGORY/TOPOGRAPHIC Crown Castle 6799672 CCISITES 

FACTOR 

3.1) Analysis Method 

tnxTower (version 8.0.5.0), a commercially available analysis software package, was used to create a 
three-dimensional model of the tower and calculate member stresses for various loading cases. 
Selected output from the analysis is included in Appendix A. 

tnxTower was used to determine the loads on the modified structure. Additional calculations were 
performed to determine the stresses in the pole and in the reinforcing elements. These calculations 
are presented in Appendix C. 

3.2) Assumptions 

1) Tower and structures were built and maintained in accordance with the manufacturer's
specifications.

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

3) The wind loading Exposure Category and Topographic Category for this site have been
analyzed and determined by the tower owner. Black & Veatch does not assume any
responsibility for its accuracy.

tnxTower Report - version 8.0.5.0 
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4) The wind loading EPA of the panel antennas has been analyzed and determined by the tower
owner. Verification of its accuracy is outside the scope of this structural analysis/design. Black &
Veatch does not assume any responsibility for its accuracy.

5) This analysis was performed under the assumption that all information provided to Black &
Veatch is current and correct. This is to include site data, appurtenance loading,
tower/foundation details, and geotechnical data. The loading on the structure is based on CAD
level drawings and carrier orders provided by the owner. If any of this information is not current
and correct, this report should be considered obsolete and further analysis will be required.

This analysis may be affected if any assumptions are not valid or have been made in error. Black & 
Veatch Corp. should be notified to determine the effect on the structural integrity of the tower. 

4) ANALYSIS RESULTS

Table 4 • Section Capacity (Summary) (Monopole Tower) 

Elevation (ft) 
Component 

Size Critical Element 
% Pass 

Type Capacity / Fail 

159.86 • 154.86 Pole TP17 .62x16.5x0.1875 Pole 7.6% Pass 

154.86 • 149.86 Pole TP18.741x17.62x0.1875 Pole 16.5% Pass 

149.86 • 144.86 Pole TP19.861x18.741x0.1875 Pole 29.8% Pass 

144.86 • 139.86 Pole TP20.981x19.861x0.1875 Pole 41.0% Pass 

139.86 • 134.86 Pole TP22.102x20.981x0.1875 Pole 53.4% Pass 

134.86 • 129.86 Pole TP23.222x22.102x0.1875 Pole 66.0% Pass 

129.86 • 125.75 Pole TP24.142x23.222x0.1875 Pole 75.0% Pass 

125.75 -125.5 Pole TP24.199x24.142x0.1875 Pole 75.6% Pass 

125.5 -122.73 Pole TP25.66x24.199x0.1875 Pole 83.6% Pass 
Pole+ 

122.73 -117.98 Reinf. TP25.489x24.445x0.4938 Reinf. 4 Tension Rupture 62.8% Pass 
Pole+ 

117.98-112.98 Reinf. TP26.588x25.489x0.4813 Reinf. 4 Tension Rupture 70.4% Pass 
Pole+ 

112.98 - 107.98 Reinf. TP27 .688x26.588x0.4 75 Reinf. 4 Tension Rupture 77.4% Pass 
Pole+ 

107.98 -103 Reinf. TP28. 782x27 .688x0.4625 Reinf. 4 Tension Rupture 83.9% Pass 
Pole+ 

103 -102.75 Reinf. TP28.837x28. 782x0.55 Reinf. 4 Tension Rupture 75.7% Pass 
Pole+ 

102. 75 -100.21 Reinf. TP29.396x28.837x0.5375 Reinf. 4 Tension Rupture 78.5% Pass 
Pole+ 

100.21 - 100.02 Reinf. TP30.39x29.396x0.6875 Reinf. 4 Tension Rupture 59.3% Pass 
Pole+ 

100.02 -94.69 Reinf. TP30.119x28.937x0. 7375 Reinf. 4 Tension Rupture 59.7% Pass 
Pole+ 

94.69-93.5 Reinf. TP30.382x30.119x0. 7375 Reinf. 4 Tension Rupture 60.6% Pass 
Pole+ 

93.5-93.25 Reinf. TP30.437x30.382x0.9125 Reinf. 4 Tension Rupture 50.0% Pass 
Pole+ 

93.25 -89.25 Reinf. TP31.323x30.437x0.8875 Reinf. 4 Tension Rupture 52.5% Pass 
Pole+ Reinf. 14 Tension 

89.25 -89 Reinf. TP31.379x31.323x0.9375 Rupture 48.2% Pass 

89-86.5 Pole+ TP31.933x31.379x0.925 Reinf. 14 Tension 49.6% Pass 
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Reinf. 

Pole+ 

86.5- 86.25 Reinf. TP31.988x31.933x0. 7625 

Pole+ 

86.25 - 81.25 Reinf. TP33.096x31.988x0. 7375 

Pole+ 

81.25 - 76.25 Reinf. TP34.203x33.096x0. 725 

Pole+ 

76.25 - 75.42 Reinf. TP34.387x34.203x0. 725 

Pole+ 

75.42 - 75.17 Reinf. TP34.443x34.387x0.8125 

Pole+ 

75.17 - 70.17 Reinf. TP35.55x34.443x0.8 

Pole+ 

70.17 - 65.17 Reinf. TP36.658x35.55x0. 7875 

Pole+ 

65.17 - 60.17 Reinf. TP37. 766x36.658x0. 7625 

Pole+ 

60.17 - 59.5 Reinf. TP37 .914x37. 766x0. 7625 

Pole+ 

59.5- 59.25 Reinf. TP37.97x37.914x0.7625 

Pole+ 

59.25 - 54.25 Reinf. TP39.077x37 .97x0. 75 

Pole+ 

54.25 - 53 Reinf. TP39.354x39.077x0. 7375 

Pole+ 

53- 52.75 Reinf. TP39.41 x39.354x0. 7375 

Pole+ 

52.75 - 52.64 Reinf. TP40.67x39.41 xO. 7375 

Pole+ 

52.64 - 46.06 Reinf. TP40.27x38.808x0. 7625 

Pole+ 

46.06 - 41.06 Reinf. TP41.381 x40.27x0. 75 

Pole+ 

41.06 - 39.33 Reinf. TP41. 765x41.381 xO. 75 

Pole+ 

39.33 - 39.08 Reinf. TP41.821 x41. 765x0.825 

Pole+ 

39.08 - 37.75 Reinf. TP42.116x41.821 x0.825 

Pole+ 

37.75- 37.5 Reinf. TP42.171 x42.116x0. 75 

Pole+ 

37.5- 32.5 Reinf. TP43.282x42.171 xO. 7375 

Pole+ 

32.5- 29.75 Reinf. TP43.893x43.282x0. 725 

Pole+ 

29.75- 29.5 Reinf. TP43.948x43.893x0. 725 

Pole+ 

29.5- 24.5 Reinf. TP45.059x43.948x0. 7125 

Pole+ 

24.5- 21.25 Reinf. TP45.781x45.059x0.7125 

Pole+ 

21.25 - 21 Reinf. TP45.836x45. 781 xO. 725 

Pole+ 

21 - 20 Reinf. TP46.058x45.836x0. 725 

tnxTower Report - version 8.0.5.0

Rupture

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 3 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 2 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 12 Tension 

Rupture

Reinf. 12 Tension 

Rupture 
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57.4% Pass 

60.4% Pass 

63.2% Pass 

63.6% Pass 

56.6% Pass 

59.1% Pass 

61.4% Pass 

63.6% Pass 

63.9% Pass 

64.0% Pass 

66.1% Pass 

66.6% Pass 

66.7% Pass 

66.8% Pass 

67.2% Pass 

68.8% Pass 

69.4% Pass 

63.4% Pass 

63.8% Pass 

70.0% Pass 

71.5% Pass 

72.3% Pass 

72.4% Pass 

73.8% Pass 

74.7% Pass 

70.3% Pass 

70.6% Pass 
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Pole+ 
20 -19.75 Reinf. TP46.114x46.058x0.825 

Pole+ 
19.75 -17 Reinf. TP46. 724x46.114x0.8125 

Pole+ 
17 - 16.75 Reinf. TP46. 78x46. 724x0. 775 

Pole+ 
16.75-11.75 Reinf. TP47 .89x46. 78x0. 7625 

Pole+ 
11.75-6.75 Reinf. TP49.001x47 .89x0. 75 

Pole+ 
6.75-1.75 Reinf. TP50.111 x49.001 xO. 7375 

Pole+ 
1.75 -0 Reinf. TP50.5x50.111x0.7375 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Reinf. 1 Tension Rupture 

Pole 

Reinforcement 

Overall 

Table 5 • Tower Component Stresses vs. Capacity (Monopole Tower)· LC? 

Notes Component Elevation (ft) % Capacity 

Anchor Rods 
44.4 

(Original) 

1 
Anchor Rods 

0 
(Existing 50.8 

Modification) 

Base Plate 64.7 

Base Foundation 65.5 
1 Base Foundation 0 

49.7 
Soil Interaction 

Structure Rating (max from all components) = 

Notes: 

February 11, 2020 
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66.8% Pass 

67.5% Pass 

73.8% Pass 

75.0% Pass 

76.3% Pass 

77.4% Pass 

77.8% Pass 

Summary 

83.6% Pass 

83.9% Pass 

83.9% Pass 

Pass/ Fail 

Pass 

Pass 

Pass 

Pass 

Pass 

83.9% 

1) See additional documentation in "Appendix C - Additional Calculations" for calculations supporting the % capacity
consumed. Rating Per TIA-222-H Section 15.5.

4.1) Recommendations 

The tower and its foundation have sufficient capacity to carry the proposed load configuration. No 
modifications are required at this time. 
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41.1 ft 
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17.0ft 

MATERIAL STRENGTH 

I
Fu 

I
GRADE I Fy Fu 

80 

TOWER DESIGN NOTES 

1. Tower is located in Windham County, Connecticut. 
2. Tower designed for Exposure B to the TIA-222-H Standard. 
3. Tower designed for a 135 mph basic wind in accordance with the TIA-222-H Standard. 
4. Tower is also designed for a 50 mph basic wind with 1.50 in ice. Ice is considered to 

increase in thickness with height. 
5. Deflections are based upon a 60 mph wind. 
6. Tower Risk Category II. 
7. Topographic Category 1 with Crest Height of 0.00 ft 

0 

ALL REACTIONS 
ARE FACTORED 

AXIAL 
101 K 

SHEAR� MOMENT 
7 KLJ \ 804 kip-ft 

TORQUE O kip-ft 
50 mph WIND - 1.5000 in ICE 

AXIAL 
64K 

SHEA� MOMENT 
40KI._j \ 4091 kip-ft 

TORQUE 3 kip-ft 
REACTIONS - 135 mph WIND 

Black & Veatch Corp. ob : TOWN OF PLAINFIELD/SSUSA BU# 87640
BLACK & VEATCH 6800 W. 115th St. Suite 2292 Project 400087 876401.1826743 
Building a world of difference.• Overland Park, KS 66211 .. c�li-en _t:_c_ r _o _w _n _C�a-s-tl�o-ra_wn_b_y_: J- ir-a�c�ho_ t _C_ h_o_t _ l_u _ks_a_w_a�A- p-p'd-,---t 

Phone: (913}-458-6909 Cod e: TIA-222-H Date: 02/11 /20 Scale: NTS 
FAX: Path: Dwg No. E-1 
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Tower Input Data 

The tower is a monopole. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply: 

1) Tower is located in Windham County, Connecticut.
2) Tower base elevation above sea level: 219.00 ft.
3) Basic wind speed of 135 mph.
4) Risk Category 11.
5) Exposure Category B.

February 11, 2020 
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6) Simplified Topographic Factor Procedure for wind speed-up calculations is used.

Section 

L1 

L2 

L3 

L4 

L5 

L6 

L7 

LB 

L9 

L10 

L11 

L12 

L13 

L14 

L15 

L16 

7) Topographic Category: 1.
8) Crest Height: 0.00 ft.
9) Nominal ice thickness of 1.5000 in.
10) Ice thickness is considered to increase with height.
11 ) Ice density of 56 pct.
12) A wind speed of 50 mph is used in combination with ice.
13) Deflections calculated using a wind speed of 60 mph.
14) A non-linear (P-delta) analysis was used.
15) Pressures are calculated at each section.
16) Stress ratio used in pole design is 1.05.
17) Tower analysis based on target reliabilities in accordance with Annex S.
18) Load Modification Factors used: Kes(Fw) = 0.95, Kes(ti) = 0.85.
19) Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are

not considered.

Tapered Pole Section Geometry 

Elevation Section Splice Number Top Bottom Wall Bend Pole Grade 
Length Length of Diameter Diameter Thickness Radius 

ft ft ft Sides in in in in 

159.86-154.86 5.00 0.00 18 16.5000 17.6204 0.1875 0.7500 A572-65 
(65 ksi) 

154.86-149.86 5.00 0.00 18 17.6204 18.7407 0.1875 0.7500 A572-65 
(65 ksi) 

149.86-144.86 5.00 0.00 18 18.7407 19.8611 0.1875 0.7500 A572-65 
(65 ksi) 

144.86-139.86 5.00 0.00 18 19.8611 20.9814 0.1875 0.7500 A572-65 
(65 ksi) 

139.86-134.86 5.00 0.00 18 20.9814 22.1018 0.1875 0.7500 A572-65 
(65 ksi) 

134.86-129.86 5.00 0.00 18 22.1018 23.2221 0.1875 0.7500 A572-65 
(65 ksi) 

129.86-125.75 4.11 0.00 18 23.2221 24.1425 0.1875 0.7500 A572-65 
(65 ksi) 

125.75-125.50 0.25 0.00 18 24.1425 24.1985 0.1875 0.7500 A572-65 
(65 ksi) 

125.50-118.98 6.52 3.75 18 24.1985 25.6600 0.1875 0.7500 A572-65 
(65 ksi) 

118.98-117.98 4.75 0.00 18 24.4447 25.4891 0.4938 1.9750 A572-65 
(65 ksi) 

117.98-112.98 5.00 0.00 18 25.4891 26.5885 0.4813 1.9250 A572-65 
(65 ksi) 

112.98-107.98 5.00 0.00 18 26.5885 27.6878 0.4750 1.9000 A572-65 
(65 ksi) 

107.98-103.00 4.98 0.00 18 27.6878 28.7822 0.4625 1.8500 A572-65 
(65 ksi) 

103.00-102.75 0.25 0.00 18 28.7822 28.8372 0.5500 2.2000 A572-65 
(65 ksi) 

102.75-100.21 2.54 0.00 18 28.8372 29.3956 0.5375 2.1500 A572-65 
(65 ksi) 

100.21-95.69 4.52 4.33 18 29.3956 30.3900 0.6875 2.7500 A572-65 

tnxTower Report - version 8.0.5.0 
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade 
Length Length of Diameter Diameter Thickness Radius 

ft ft ft Sides in in in in 

(65 ksi) 
L17 95.69-94.69 5.33 0.00 18 28.9372 30.1188 0.7375 2.9500 A572-65 

(65 ksi) 
L18 94.69-93.50 1.19 0.00 18 30.1188 30.3819 0.7375 2.9500 A572-65 

(65 ksi) 
L19 93.50-93.25 0.25 0.00 18 30.3819 30.4372 0.9125 3.6500 A572-65 

(65 ksi) 
L20 93.25-89.25 4.00 0.00 18 30.4372 31.3234 0.8875 3.5500 A572-65 

(65 ksi) 
L21 89.25-89.00 0.25 0.00 18 31.3234 31.3788 0.9375 3.7500 A572-65 

(65 ksi) 
L22 89.00-86.50 2.50 0.00 18 31.3788 31.9326 0.9250 3.7000 A572-65 

(65 ksi) 
L23 86.50-86.25 0.25 0.00 18 31.9326 31.9880 0.7625 3.0500 A572-65 

(65 ksi) 
L24 86.25-81.25 5.00 0.00 18 31.9880 33.0957 0.7375 2.9500 A572-65 

(65 ksi) 
L25 81.25-76.25 5.00 0.00 18 33.0957 34.2034 0.7250 2.9000 A572-65 

(65 ksi) 
L26 76.25-75.42 0.83 0.00 18 34.2034 34.3873 0.7250 2.9000 A572-65 

(65 ksi) 
L27 75.42-75.17 0.25 0.00 18 34.3873 34.4427 0.8125 3.2500 A572-65 

(65 ksi) 
L28 75.17-70.17 5.00 0.00 18 34.4427 35.5504 0.8000 3.2000 A572-65 

(65 ksi) 
L29 70.17-65.17 5.00 0.00 18 35.5504 36.6581 0.7875 3.1500 A572-65 

(65 ksi) 
L30 65.17-60.17 5.00 0.00 18 36.6581 37.7658 0.7625 3.0500 A572-65 

(65 ksi) 
L31 60.17-59.50 0.67 0.00 18 37.7658 37.9142 0.7625 3.0500 A572-65 

(65 ksi) 
L32 59.50-59.25 0.25 0.00 18 37.9142 37.9696 0.7625 3.0500 A572-65 

(65 ksi) 
L33 59.25-54.25 5.00 0.00 18 37.9696 39.0773 0.7500 3.0000 A572-65 

(65 ksi) 
L34 54.25-53.00 1.25 0.00 18 39.0773 39.3542 0.7375 2.9500 A572-65 

(65 ksi) 
L35 53.00-52.75 0.25 0.00 18 39.3542 39.4096 0.7375 2.9500 A572-65 

(65 ksi) 
L36 52.75-47.06 5.69 5.58 18 39.4096 40.6700 0.7375 2.9500 A572-65 

(65 ksi) 
L37 47.06-46.06 6.58 0.00 18 38.8081 40.2702 0.7625 3.0500 A572-65 

(65 ksi) 
L38 46.06-41.06 5.00 0.00 18 40.2702 41.3807 0.7500 3.0000 A572-65 

(65 ksi) 
L39 41.06-39.33 1.73 0.00 18 41.3807 41.7651 0.7500 3.0000 A572-65 

(65 ksi) 
L40 39.33-39.08 0.25 0.00 18 41.7651 41.8206 0.8250 3.3000 A572-65 

(65 ksi) 
L41 39.08-37.75 1.33 0.00 18 41.8206 42.1160 0.8250 3.3000 A572-65 

(65 ksi) 
L42 37.75-37.50 0.25 0.00 18 42.1160 42.1715 0.7500 3.0000 A572-65 

(65 ksi) 
L43 37.50-32.50 5.00 0.00 18 42.1715 43.2820 0.7375 2.9500 A572-65 

(65 ksi) 
L44 32.50-29.75 2.75 0.00 18 43.2820 43.8927 0.7250 2.9000 A572-65 

(65 ksi) 
L45 29.75-29.50 0.25 0.00 18 43.8927 43.9482 0.7250 2.9000 A572-65 

(65 ksi) 
L46 29.50-24.50 5.00 0.00 18 43.9482 45.0587 0.7125 2.8500 A572-65 

(65 ksi) 
L47 24.50-21.25 3.25 0.00 18 45.0587 45.7805 0.7125 2.8500 A572-65 

(65 ksi) 
L48 21.25-21.00 0.25 0.00 18 45.7805 45.8360 0.7250 2.9000 A572-65 

(65 ksi) 
L49 21.00-20.00 1.00 0.00 18 45.8360 46.0581 0.7250 2.9000 A572-65 

(65 ksi) 
L50 20.00-19.75 0.25 0.00 18 46.0581 46.1137 0.8250 3.3000 A572-65 

(65 ksi) 

tnxTower Report - version 8.0.5.0 
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Section Elevation Section Splice Number Top Bottom Wall Bend Pole Grade 
Length Length of Diameter Diameter Thickness Radius 

ft ft ft Sides in in in in 
L51 19.75-17.00 2.75 0.00 18 46.1137 46.7244 0.8125 3.2500 A572-65 

(65 ksi) 
L52 17.00-16.75 0.25 0.00 18 46.7244 46.7799 0.7750 3.1000 A572-65 

(65 ksi) 
L53 16.75-11.75 5.00 0.00 18 46.7799 47.8904 0.7625 3.0500 A572-65 

(65 ksi) 
L54 11.75-6.75 5.00 0.00 18 47.8904 49.0009 0.7500 3.0000 A572-65 

(65 ksi) 
L55 6.75-1.75 5.00 0.00 18 49.0009 50.1113 0.7375 2.9500 A572-65 

(65 ksi) 
L56 1.75-0.00 1.75 18 50.1113 50.5000 0.7375 2.9500 A572-65 

65 ksi 

Ta�ered Pole Pro�erties 

Section Tip Dia. Area r C /IC J lt!Q w wit 

in in2 in4 in in in3 in4 in2 in 

L1 16.7256 9.7080 326.3677 5.7909 8.3820 38.9367 653.1649 4.8549 2.5740 13.728 
17.8632 10.3747 398.3373 6.1887 8.9511 44.5013 797.1988 5.1883 2.7712 14.78 

L2 17.8632 10.3747 398.3373 6.1887 8.9511 44.5013 797.1988 5.1883 2.7712 14.78 
19.0009 11.0415 480.1782 6.5864 9.5203 50.4374 960.9882 5.5218 2.9684 15.831 

L3 19.0009 11.0415 480.1782 6.5864 9.5203 50.4374 960.9882 5.5218 2.9684 15.831 
20.1385 11.7082 572.5248 6.9841 10.0894 56.7451 1145.8029 5.8552 3.1655 16.883 

L4 20.1385 11.7082 572.5248 6.9841 10.0894 56.7451 1145.8029 5.8552 3.1655 16.883 
21.2762 12.3750 676.0115 7.3818 10.6586 63.4243 1352.9124 6.1887 3.3627 17.935 

LS 21.2762 12.3750 676.0115 7.3818 10.6586 63.4243 1352.9124 6.1887 3.3627 17.935 
22.4138 13.0417 791.2726 7.7796 11.2277 70.4751 1583.5865 6.5221 3.5599 18.986 

L6 22.4138 13.0417 791.2726 7.7796 11.2277 70.4751 1583.5865 6.5221 3.5599 18.986 
23.5514 13.7085 918.9427 8.1773 11.7968 77.8974 1839.0946 6.8555 3.7571 20.038 

L7 23.5514 13.7085 918.9427 8.1773 11.7968 77.8974 1839.0946 6.8555 3.7571 20.038 
24.4860 14.2562 1033.5542 8.5040 12.2644 84.2728 2068.4683 7.1295 3.9191 20.902 

LB 24.4860 14.2562 1033.5542 8.5040 12.2644 84.2728 2068.4683 7.1295 3.9191 20.902 
24.5429 14.2895 1040.8219 8.5239 12.2928 84.6690 2083.0133 7.1461 3.9289 20.954 

L9 24.5429 14.2895 1040.8219 8.5239 12.2928 84.6690 2083.0133 7.1461 3.9289 20.954 
26.0269 15.1593 1242.6830 9.0427 13.0353 95.3323 2487.0012 7.5811 4.1862 22.326 

L10 25.5829 37.5351 2720.3304 8.5026 12.4179 219.0648 5444.2404 18.7711 3.4333 6.953 
25.8062 39.1718 3091.9319 8.8734 12.9485 238.7874 6187.9322 19.5896 3.6171 7.326 

L11 25.8081 38.1992 3018.1787 8.8778 12.9485 233.0915 6040.3288 19.1032 3.6391 7.562 
26.9244 39.8784 3433.9704 9.2681 13.5069 254.2375 6872.4593 19.9430 3.8326 7.964 

L12 26.9254 39.3700 3391.8082 9.2703 13.5069 251.1160 6788.0794 19.6887 3.8436 8.092 
28.0417 41.0274 3838.4688 9.6605 14.0654 272.9014 7681.9883 20.5176 4.0371 8.499 

L13 28.0436 39.9661 3742.6091 9.6650 14.0654 266.0861 7490.1428 19.9868 4.0591 8.776 
29.1549 41.5726 4212.3295 10.0535 14.6214 288.0942 8430.2018 20.7903 4.2517 9.193 

L14 29.1414 49.2850 4962.9684 10.0224 14.6214 339.4327 9932.4673 24.6472 4.0977 7.45 
29.1972 49.3809 4992.0132 10.0419 14.6493 340.7684 9990.5950 24.6952 4.1073 7.468 

L15 29.1991 48.2800 4885.0287 10.0464 14.6493 333.4654 9776.4852 24.1446 4.1293 7.682 
29.7662 49.2327 5179.9780 10.2446 14.9330 346.8816 10366.771 24.6210 4.2276 7.865 

8 
L16 29.7431 62.6448 6522.7736 10.1914 14.9330 436.8030 13054.130 31.3283 3.9636 5.765 

0 
30.7528 64.8146 7224.3053 10.5444 15.4381 467.9524 14458.116 32.4134 4.1386 6.02 

5 
L17 30.2447 66.0106 6631.9525 10.0109 14.7001 451.1497 13272.631 33.0116 3.7950 5.146 

4 
30.4696 68.7764 7500.9897 10.4304 15.3003 490.2498 15011.849 34.3948 4.0029 5.428 

4 
L18 30.4696 68.7764 7500.9897 10.4304 15.3003 490.2498 15011.849 34.3948 4.0029 5.428 

4 
30.7368 69.3923 7704.2900 10.5237 15.4340 499.1770 15418.717 34.7027 4.0492 5.49 

5 
L19 30.7098 85.3514 9364.6025 10.4616 15.4340 606.7521 18741.527 42.6838 3.7412 4.1 

1 
30.7660 85.5118 9417.5016 10.4813 15.4621 609.0692 18847.395 42.7640 3.7510 4.111 

0 
L20 30.7699 83.2394 9182.7749 10.4902 15.4621 593.8885 18377.632 41.6276 3.7950 4.276 
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Section Tip Dia. Area r C /IC J lt!Q w wit 
in in2 in4 in in in3 in4 in2 in 

7 

31.6697 85.7357 10033.937 10.8047 15.9123 630.5779 20081.078 42.8760 3.9509 4.452 

9 8 

L21 31.6620 90.4171 10547.078 10.7870 15.9123 662.8260 21108.035 45.2171 3.8629 4.12 

9 8 

31.7182 90.5819 10604.857 10.8067 15.9404 665.2807 21223.668 45.2995 3.8727 4.131 

2 5 

L22 31.7202 89.4108 10476.354 10.8111 15.9404 657.2192 20966.493 44.7139 3.8947 4.21 

1 3 

32.2826 91.0369 11058.399 11.0077 16.2218 681.7007 22131.350 45.5271 3.9921 4.316 

6 1 

L23 32.3076 75.4372 9259.7767 11.0654 16.2218 570.8237 18531.737 37.7258 4.2781 5.611 

6 

32.3639 75.5712 9309.2245 11.0851 16.2499 572.8783 18630.698 37.7928 4.2879 5.623 

3 

L24 32.3677 73.1520 9025.6479 11.0939 16.2499 555.4273 18063.171 36.5830 4.3319 5.874 

9 

33.4925 75.7449 10019.834 11.4872 16.8126 595.9707 20052.852 37.8797 4.5268 6.138 

2 7 

L25 33.4944 74.4899 9861.4261 11.4916 16.8126 586.5487 19735.828 37.2520 4.5488 6.274 

1 

34.6192 77.0389 10908.813 11.8848 17.3753 627.8331 21831.981 38.5268 4.7438 6.543 

8 6 

L26 34.6192 77.0389 10908.813 11.8848 17.3753 627.8331 21831.981 38.5268 4.7438 6.543 

8 6 

34.8059 77.4620 11089.550 11.9501 17.4688 634.8222 22193.693 38.7384 4.7762 6.588 

9 8 

L27 34.7924 86.5852 12331.283 11.9191 17.4688 705.9052 24678.792 43.3008 4.6222 5.689 

1 0 

34.8487 86.7281 12392.408 11.9387 17.4969 708.2636 24801.124 43.3723 4.6319 5.701 

9 1 

L28 34.8506 85.4255 12215.367 11.9432 17.4969 698.1452 24446.808 42.7209 4.6539 5.817 

3 0 

35.9754 88.2382 13462.120 12.3364 18.0596 745.4274 26941.954 44.1275 4.8489 6.061 

3 4 

L29 35.9773 86.8907 13266.080 12.3408 18.0596 734.5722 26549.616 43.4536 4.8709 6.185 

1 1 

37.1021 89.6594 14575.067 12.7341 18.6223 782.6670 29169.313 44.8382 5.0658 6.433 

7 6 

L30 37.1060 86.8736 14141.894 12.7429 18.6223 759.4060 28302.397 43.4451 5.1098 6.701 

5 3 

38.2308 89.5544 15491.923 13.1362 19.1850 807.5009 31004.232 44.7857 5.3048 6.957 

7 0 

L31 38.2308 89.5544 15491.923 13.1362 19.1850 807.5009 31004.232 44.7857 5.3048 6.957 

7 0 

38.3815 89.9137 15679.101 13.1889 19.2604 814.0579 31378.833 44.9654 5.3309 6.991 

5 9 

L32 38.3815 89.9137 15679.101 13.1889 19.2604 814.0579 31378.833 44.9654 5.3309 6.991 

5 9 

38.4377 90.0477 15749.328 13.2085 19.2886 816.5113 31519.380 45.0324 5.3407 7.004 

3 0 

L33 38.4397 88.6013 15506.761 13.2130 19.2886 803.9356 31033.926 44.3091 5.3627 7.15 

0 1 

39.5644 91.2382 16932.874 13.6062 19.8513 852.9868 33888.029 45.6278 5.5576 7.41 

2 1 

L34 39.5664 89.7468 16666.956 13.6106 19.8513 839.5913 33355.843 44.8819 5.5796 7.566 

2 2 

39.8476 90.3950 17030.723 13.7089 19.9920 851.8790 34083.855 45.2061 5.6283 7.632 

1 6 

L35 39.8476 90.3950 17030.723 13.7089 19.9920 851.8790 34083.855 45.2061 5.6283 7.632 

1 6 

39.9038 90.5247 17104.105 13.7286 20.0201 854.3472 34230.717 45.2709 5.6381 7.645 

8 7 

L36 39.9038 90.5247 17104.105 13.7286 20.0201 854.3472 34230.717 45.2709 5.6381 7.645 

8 7 

41.1836 93.4750 18831.542 14.1760 20.6604 911.4818 37687.864 46.7464 5.8599 7.946 

7 3 

L37 40.5483 92.0769 16838.229 13.5062 19.7145 854.1039 33698.615 46.0472 5.4882 7.198 

4 0 

40.7738 95.6155 18855.103 14.0252 20.4573 921.6831 37735.017 47.8168 5.7456 7.535 
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Section Tip Dia. Area r C /IC J lt!Q w wit 
in in2 in4 in in in3 in4 in2 in 

7 4 

L38 40.7757 94.0778 18563.612 14.0297 20.4573 907.4343 37151.651 47.0478 5.7676 7.69 

7 9 

41.9033 96.7213 20172.838 14.4239 21.0214 959.6347 40372.219 48.3698 5.9630 7.951 

0 9 

L39 41.9033 96.7213 20172.838 14.4239 21.0214 959.6347 40372.219 48.3698 5.9630 7.951 

0 9 

42.2937 97.6363 20750.838 14.5603 21.2166 978.0450 41528.981 48.8275 6.0307 8.041 

3 1 

L40 42.2821 107.2036 22700.932 14.5337 21.2166 1069.9584 45431.735 53.6120 5.8987 7.15 

7 9 

42.3385 107.3490 22793.419 14.5534 21.2449 1072.8913 45616.832 53.6847 5.9084 7.162 

9 0 

L41 42.3385 107.3490 22793.419 14.5534 21.2449 1072.8913 45616.832 53.6847 5.9084 7.162 

9 0 

42.6384 108.1225 23289.677 14.6583 21.3949 1088.5615 46609.999 54.0715 5.9604 7.225 

1 4 

L42 42.6500 98.4717 21288.014 14.6849 21.3949 995.0037 42604.041 49.2452 6.0924 8.123 

8 0 

42.7064 98.6039 21373.851 14.7046 21.4231 997.7004 42775.827 49.3113 6.1022 8.136 

4 0 

L43 42.7083 96.9897 21036.654 14.7091 21.4231 981.9605 42100.988 48.5041 6.1242 8.304 

1 7 

43.8359 99.5891 22773.793 15.1033 21.9872 1035.7734 45577.553 49.8040 6.3196 8.569 

6 6 

L44 43.8378 97.9299 22407.536 15.1077 21.9872 1019.1157 44844.556 48.9743 6.3416 8.747 

2 9 

44.4580 99.3354 23386.195 15.3245 22.2975 1048.8259 46803.162 49.6771 6.4491 8.895 

3 7 

L45 44.4580 99.3354 23386.195 15.3245 22.2975 1048.8259 46803.162 49.6771 6.4491 8.895 

3 7 

44.5144 99.4632 23476.551 15.3442 22.3257 1051.5480 46983.993 49.7410 6.4589 8.909 

1 3 

L46 44.5163 97.7765 23091.805 15.3487 22.3257 1034.3147 46213.996 48.8976 6.4809 9.096 

6 0 

45.6439 100.2878 24917.167 15.7429 22.8898 1088.5697 49867.121 50.1534 6.6763 9.37 

6 9 

L47 45.6439 100.2878 24917.167 15.7429 22.8898 1088.5697 49867.121 50.1534 6.6763 9.37 

6 9 

46.3768 101.9202 26153.776 15.9991 23.2565 1124.5793 52341.967 50.9698 6.8034 9.549 

9 6 

L48 46.3749 103.6795 26590.477 15.9947 23.2565 1143.3568 53215.943 51.8496 6.7814 9.354 

5 5 

46.4313 103.8073 26688.903 16.0144 23.2847 1146.1989 53412.925 51.9135 6.7911 9.367 

7 4 

L49 46.4313 103.8073 26688.903 16.0144 23.2847 1146.1989 53412.925 51.9135 6.7911 9.367 

7 4 

46.6568 104.3183 27085.037 16.0933 23.3975 1157.6025 54205.713 52.1691 6.8302 9.421 

3 7 

L50 46.6414 118.4452 30617.391 16.0578 23.3975 1308.5737 61275.069 59.2339 6.6542 8.066 

3 7 

46.6978 118.5906 30730.277 16.0775 23.4257 1311.8170 61500.991 59.3066 6.6640 8.078 

7 2 

L51 46.6997 116.8260 30289.734 16.0819 23.4257 1293.0111 60619.324 58.4241 6.6860 8.229 

2 4 

47.3199 118.4011 31531.438 16.2987 23.7360 1328.4226 63104.367 59.2118 6.7935 8.361 

8 5 

L52 47.3257 113.0287 30149.898 16.3120 23.7360 1270.2182 60339.469 56.5251 6.8595 8.851 

8 5 

47.3820 113.1652 30259.326 16.3318 23.7642 1273.3153 60558.469 56.5934 6.8693 8.864 

6 2 

L53 47.3840 111.3702 29795.547 16.3362 23.7642 1253.7994 59630.299 55.6957 6.8913 9.038 

0 8 

48.5116 114.0578 32005.048 16.7304 24.3283 1315.5468 64052.210 57.0397 7.0867 9.294 

5 1 

L54 48.5135 112.2177 31505.431 16.7348 24.3283 1295.0104 63052.318 56.1195 7.1087 9.478 

4 5 

49.6411 114.8612 33784.775 17.1291 24.8924 1357.2303 67614.005 57.4415 7.3042 9.739 

1 1 

L55 49.6430 112.9761 33247.521 17.1335 24.8924 1335.6473 66538.791 56.4988 7.3262 9.934 

tnxTower Report - version 8.0.5.0 



159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Section Tip Dia. Area r C /IC 

in in2 in4 in in in3 

7 

50.7706 115.5755 35595.657 17.5277 25.4566 1398.2902 

0 

L56 50.7706 115.5755 35595.657 17.5277 25.4566 1398.2902 

0 

51.1653 116.4853 36442.903 17.6657 25.6540 1420.5544 

3 

Tower Gusset Gusset Gusset GradeAdjust. Factor Adjust. 
Elevation Area Thickness A, Factor 

ft 

L 1 159.86-

154.86 

L2 154.86-

149.86 

L3 149.86-

144.86 

L4 144.86-

139.86 

LS 139.86-

134.86 

L6 134.86-

129.86 

L7 129.86-

125.75 

LB 125.75-

125.50 

L9 125.50-

118.98 

L10 118.98-

117.98 

L11 117.98-

112.98 

L12 112.98-

107.98 

L13 107.98-

103.00 

L 14 103.00-

102.75 

L15 102.75-

100.21 

L16 100.21-

95.69 

L 17 95.69-

94.69 

L 18 94.69-

93.50 

L 19 93.50-

93.25 

L20 93.25-

89.25 

L21 89.25-

89.00 

L22 89.00-

86.50 

L23 86.50-

86.25 

L24 86.25-

81.25 

L25 81.25-

76.25 

L26 76.25-

75.42 

L27 75.42-

75.17 

L28 75.17-

70.17 

(per face) A, 

in 
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wit 

71238.151 57.7987 7.5216 10.199 

6 

71238.151 57.7987 7.5216 10.199 

6 

72933.759 58.2537 7.5900 10.292 

2 

Weight Mult. Double Angle Double Angle Double Angle 

0.93011 

0.935503 

0.930567 

0.939252 

1.03463 

1.04675 

0.917623 

0.930138 

0.925644 

0.909675 

0.917552 

0.910469 

0.911953 

0.920665 

0.933059 

0.931649 

0.928914 

0.931311 

0.927824 

Stitch Bolt Stitch Bolt Stitch Bolt 
Spacing Spacing Spacing 

Diagonals Horizontals Redundants 
in in in 
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Tower Gusset Gusset Gusset GradeAdjust. Factor Adjust. Weight Mult. Double Angle Double Angle Double Angle 
Elevation Area Thickness A, Factor 

ft 

L29 70.17-
65.17 

L30 65.17-
60.17 

L31 60.17-
59.50 

L32 59.50-
59.25 

L33 59.25-
54.25 

L34 54.25-
53.00 

L35 53.00-
52.75 

L36 52.75-
47.06 

L37 47.06-
46.06 

L38 46.06-
41.06 

L39 41.06-
39.33 

L40 39.33-
39.08 

L41 39.08-
37.75 

L42 37.75-
37.50 

L43 37.50-
32.50 

L44 32.50-
29.75 

L45 29.75-
29.50 

L46 29.50-
24.50 

L47 24.50-
21.25 

L48 21.25-
21.00 

L49 21.00-
20.00 

L50 20.00-
19.75 

L51 19.75-
17.00 

L52 17.00-
16.75 

L53 16.75-
11.75 

L54 11.75-
6.75 

L55 6.75-1.75 
L56 1.75-0.00 

�-�aj A 

in 

0.925371 

0.938724 

0.936611 

0.935827 

0.935659 

0.947425 

0.946675 

0.946358 

0.987321 

0.989699 

0.985109 

0.978201 

0.974455 

0.980349 

0.983922 

0.993754 

0.993141 

0.998154 

0.990597 

1.07558 

1.07285 

1.02229 

1.03007 

1.02529 

1.02885 

1.03316 

1.03821 
1.03408 

Stitch Bolt Stitch Bolt Stitch Bolt 
Spacing Spacing Spacing 

Diagonals Horizontals Redundants 
in in in 

Feed Line/Linear Appurtenances • Entered As Round Or Flat 

Description Sector Exclude Componen Placement Total Number Start/En Width or Perimete Weight 
From t Number Per Row d Diamete r 

Torque Type ft Position r plf 
Calculation in in 

Safety Line 3/8 B No Surface Ar 159.85 - -0.010 0.3750 0.22 
(CaAa) 9.00 0.010 
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Description Sector Exclude Componen Placement Total Number Start/En Width or Perimete Weight 
From t Number Per Row d Diamete r 

Torque Type ft Position r plf 
Calculation in in 

*Reinforcement* 
Aero Channel MP 303 A No Surface Af 76.58- 0.000 4.0625 11.2600 0.00 

(CaAa) 36.58 0.000 
Aero Channel MP 303 B No Surface Af 76.58- 0.000 4.0625 11.2600 0.00 

(CaAa) 36.58 0.000 
Aero Channel MP 303 C No Surface Af 76.58- 0.000 4.0625 11.2600 0.00 

(CaAa) 36.58 0.000 
Aero Channel MP 303 A No Surface Af 40.50- 0.000 4.0625 11.2600 0.00 

(CaAa) 0.50 0.000 
Aero Channel MP 303 B No Surface Af 40.50- 0.000 4.0625 11.2600 0.00 

(CaAa) 0.50 0.000 
Aero Channel MP 303 C No Surface Af 40.50- 0.000 4.0625 11.2600 0.00 

(CaAa) 0.50 0.000 
PL 1.25x5.375 A No Surface Af 89.25- 0.000 5.3750 13.2500 0.00 

(CaAa) 0.00 0.000 
PL 1.25x5.375 B No Surface Af 89.25- 0.000 5.3750 13.2500 0.00 

(CaAa) 0.00 0.000 
PL 1.25x5.375 C No Surface Af 89.25- 0.000 5.3750 13.2500 0.00 

(CaAa) 0.00 0.000 
PL 1.25x4.375 A No Surface Af 119.00 - 0.000 4.3750 11.2500 0.00 

(CaAa) 89.25 0.000 
PL 1.25x4.375 B No Surface Af 119.00 - 0.000 4.3750 11.2500 0.00 

(CaAa) 89.25 0.000 
PL 1.25x4.375 C No Surface Af 119.00- 0.000 4.3750 11.2500 0.00 

(CaAa) 89.25 0.000 
PL 1.25x3.125 A No Surface Af 127.00 - 0.000 3.1250 8.7500 0.00 

(CaAa) 119.00 0.000 
PL 1.25x3.125 B No Surface Af 127.00 - 0.000 3.1250 8.7500 0.00 

(CaAa) 119.00 0.000 
PL 1.25x3.125 C No Surface Af 127.00 - 0.000 3.1250 8.7500 0.00 

(CaAa) 119.00 0.000 
CCI-SFP-085125 A No Surface Af 25.00- 0.000 8.5000 19.5000 0.00 

(CaAa) 0.00 0.000 
CCI-SFP-085125 B No Surface Af 20.00- 0.000 8.5000 19.5000 0.00 

(CaAa) 0.00 0.000 
CCI-SFP-085125 C No Surface Af 20.00- 0.000 8.5000 19.5000 0.00 

(CaAa) 0.00 0.000 
CCI-SFP-060100 A No Surface Af 105.00- 0.000 6.0000 14.0000 0.00 

(CaAa) 15.00 0.000 
CCI-SFP-060100 C No Surface Af 105.00- 0.000 6.0000 14.0000 0.00 

(CaAa) 20.00 0.000 
CCI-SFP-060100 B No Surface Af 55.00 - 0.000 6.0000 14.0000 0.00 

(CaAa) 20.00 0.000 
CCI-SFP-060100 B No Surface Af 102.20 - 0.000 6.0000 14.0000 0.00 

(CaAa) 47.20 0.000 
CCI-SFP-045100 A No Surface Af 95.00- 0.000 4.5000 11.0000 0.00 

(CaAa) 85.00 0.000 
CCI-SFP-045100 B No Surface Af 95.00- 0.000 4.5000 11.0000 0.00 

(CaAa) 85.00 0.000 
CCI-SFP-045100 C No Surface Af 95.00- 0.000 4.5000 11.0000 0.00 

{CaAal 85.00 0.000 

Feed Line/Linear Aeeurtenances • Entered As Area 

Description Face Allow Exclude Componen Placement Total C�A Weight 
or Shield From t Number 

Leg Torque Type ft ft2!ft p/f 
Calculation 

... 

HB114-21U3M12- C No No Inside Pole 159.00 - 0.00 No Ice 0.00 1.22 
XXXF( 1-1/4) 112" Ice 0.00 1.22 

1" Ice 0.00 1.22 
2" Ice 0.00 1.22 

HB114-1-08U4- C No No Inside Pole 159.00 - 0.00 3 No Ice 0.00 1.08 
M5J( 1-1/4) 1/2" Ice 0.00 1.08 
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Description Face Allow Exclude Componen Placement Total C�A Weight 
or Shield From t Number 

Leg Torque Type ft ft2/ft plf 
Calculation 

1" Ice 0.00 1.08 
2" Ice 0.00 1.08 

*** 

LDF7-50A(1-518) C No No Inside Pole 150.00 - 0.00 12 No Ice 0.00 0.82 
112" Ice 0.00 0.82 
1" Ice 0.00 0.82 
2" Ice 0.00 0.82 

FB-L98B-002- C No No Inside Pole 150.00 - 0.00 No Ice 0.00 0.06 
75000(3/8) 112" Ice 0.00 0.06 

1" Ice 0.00 0.06 
2" Ice 0.00 0.06 

WR-VG122ST- C No No Inside Pole 150.00 - 0.00 2 No Ice 0.00 0.14 
BRDA(7/16) 1/2" Ice 0.00 0.14 

1" Ice 0.00 0.14 
2" Ice 0.00 0.14 

*** 

LDF7-50A(1-5/8) C No No Inside Pole 139.00- 0.00 12 No Ice 0.00 0.82 
1/2" Ice 0.00 0.82 
1" Ice 0.00 0.82 
2" Ice 0.00 0.82 

HB114-U6S12- C No No Inside Pole 139.00- 0.00 No Ice 0.00 1.70 
XXX-Ll(1-1/4) 112" Ice 0.00 1.70 

1" Ice 0.00 1.70 
2" Ice 0.00 1.70 

HB158-1-08U8- C No No Inside Pole 125.00 - 0.00 2 No Ice 0.00 1.30 
S8J18(1-5/8) 1/2" Ice 0.00 1.30 

1" Ice 0.00 1.30 
2" Ice 0.00 1.30 

*** 

CR 50 1070(718) C No No Inside Pole 109.00- 0.00 No Ice 0.00 0.28 
112" Ice 0.00 0.28 
1" Ice 0.00 0.28 
2" Ice 0.00 0.28 

Feed Line/Linear Aeeurtenances Section Areas 

Tower Tower Face AR AF C�A C�A Weight 
Sectio Elevation In Face Out Face 

n ft ft2 ft2 ft2 ft2 K 

L1 159.86-154.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.187 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.02 

L2 154.86-149.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.188 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.02 

L3 149.86-144.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.188 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.07 

L4 144.86-139.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.188 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.07 

LS 139.86-134.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.188 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.12 

L6 134.86-129.86 A 0.000 0.000 0.000 0.000 0.00 
B 0.000 0.000 0.188 0.000 0.00 
C 0.000 0.000 0.000 0.000 0.13 

L7 129.86-125.75 A 0.000 0.000 0.651 0.000 0.00 
B 0.000 0.000 0.805 0.000 0.00 
C 0.000 0.000 0.651 0.000 0.11 

L8 125.75-125.50 A 0.000 0.000 0.130 0.000 0.00 
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Tower Tower Face AR AF C�A C�A Weight 
Sectio Elevation In Face Out Face 

n ft ft2 ft2 ft2 ft2 K 

B 0.000 0.000 0.140 0.000 0.00 

C 0.000 0.000 0.130 0.000 0.01 

L9 125.50-118.98 A 0.000 0.000 3.402 0.000 0.00 

B 0.000 0.000 3.646 0.000 0.00 

C 0.000 0.000 3.402 0.000 0.19 

L10 118.98-117.98 A 0.000 0.000 0.729 0.000 0.00 

B 0.000 0.000 0.767 0.000 0.00 

C 0.000 0.000 0.729 0.000 0.03 

L11 117.98-112.98 A 0.000 0.000 3.646 0.000 0.00 

B 0.000 0.000 3.833 0.000 0.00 

C 0.000 0.000 3.646 0.000 0.14 

L12 112.98-107.98 A 0.000 0.000 3.646 0.000 0.00 

B 0.000 0.000 3.833 0.000 0.00 

C 0.000 0.000 3.646 0.000 0.14 

L13 107.98-103.00 A 0.000 0.000 5.629 0.000 0.00 

B 0.000 0.000 3.816 0.000 0.00 

C 0.000 0.000 5.629 0.000 0.14 

L14 103.00-102.75 A 0.000 0.000 0.432 0.000 0.00 

B 0.000 0.000 0.192 0.000 0.00 

C 0.000 0.000 0.432 0.000 0.01 

L15 102.75-100.21 A 0.000 0.000 4.392 0.000 0.00 

B 0.000 0.000 3.937 0.000 0.00 

C 0.000 0.000 4.392 0.000 0.07 

L16 100.21-95.69 A 0.000 0.000 7.820 0.000 0.00 

B 0.000 0.000 7.990 0.000 0.00 

C 0.000 0.000 7.820 0.000 0.13 

L17 95.69-94.69 A 0.000 0.000 1.964 0.000 0.00 

B 0.000 0.000 2.001 0.000 0.00 

C 0.000 0.000 1.964 0.000 0.03 

L18 94.69-93.50 A 0.000 0.000 2.944 0.000 0.00 

B 0.000 0.000 2.989 0.000 0.00 

C 0.000 0.000 2.944 0.000 0.03 

L19 93.50-93.25 A 0.000 0.000 0.620 0.000 0.00 

B 0.000 0.000 0.629 0.000 0.00 

C 0.000 0.000 0.620 0.000 0.01 

L20 93.25-89.25 A 0.000 0.000 9.917 0.000 0.00 

B 0.000 0.000 10.067 0.000 0.00 

C 0.000 0.000 9.917 0.000 0.12 

L21 89.25-89.00 A 0.000 0.000 0.661 0.000 0.00 

B 0.000 0.000 0.671 0.000 0.00 

C 0.000 0.000 0.661 0.000 0.01 

L22 89.00-86.50 A 0.000 0.000 6.615 0.000 0.00 

B 0.000 0.000 6.708 0.000 0.00 

C 0.000 0.000 6.615 0.000 0.07 

L23 86.50-86.25 A 0.000 0.000 0.661 0.000 0.00 

B 0.000 0.000 0.671 0.000 0.00 

C 0.000 0.000 0.661 0.000 0.01 

L24 86.25-81.25 A 0.000 0.000 10.417 0.000 0.00 

B 0.000 0.000 10.604 0.000 0.00 

C 0.000 0.000 10.417 0.000 0.15 

L25 81.25-76.25 A 0.000 0.000 9.705 0.000 0.00 

B 0.000 0.000 9.892 0.000 0.00 

C 0.000 0.000 9.705 0.000 0.15 

L26 76.25-75.42 A 0.000 0.000 2.136 0.000 0.00 

B 0.000 0.000 2.167 0.000 0.00 

C 0.000 0.000 2.136 0.000 0.02 

L27 75.42-75.17 A 0.000 0.000 0.643 0.000 0.00 

B 0.000 0.000 0.653 0.000 0.00 

C 0.000 0.000 0.643 0.000 0.01 

L28 75.17-70.17 A 0.000 0.000 12.865 0.000 0.00 

B 0.000 0.000 13.052 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L29 70.17-65.17 A 0.000 0.000 12.865 0.000 0.00 

B 0.000 0.000 13.052 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L30 65.17-60.17 A 0.000 0.000 12.865 0.000 0.00 

B 0.000 0.000 13.052 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L31 60.17-59.50 A 0.000 0.000 1.724 0.000 0.00 
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Tower Tower Face AR AF C�A C�A Weight 
Sectio Elevation In Face Out Face 

n ft ft2 ft2 ft2 ft2 K 

B 0.000 0.000 1.749 0.000 0.00 

C 0.000 0.000 1.724 0.000 0.02 

L32 59.50-59.25 A 0.000 0.000 0.643 0.000 0.00 

B 0.000 0.000 0.653 0.000 0.00 

C 0.000 0.000 0.643 0.000 0.01 

L33 59.25-54.25 A 0.000 0.000 12.865 0.000 0.00 

B 0.000 0.000 13.802 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L34 54.25-53.00 A 0.000 0.000 3.216 0.000 0.00 

B 0.000 0.000 4.513 0.000 0.00 

C 0.000 0.000 3.216 0.000 0.04 

L35 53.00-52.75 A 0.000 0.000 0.643 0.000 0.00 

B 0.000 0.000 0.903 0.000 0.00 

C 0.000 0.000 0.643 0.000 0.01 

L36 52.75-47.06 A 0.000 0.000 14.638 0.000 0.00 

B 0.000 0.000 20.401 0.000 0.00 

C 0.000 0.000 14.638 0.000 0.17 

L37 47.06-46.06 A 0.000 0.000 2.573 0.000 0.00 

B 0.000 0.000 2.610 0.000 0.00 

C 0.000 0.000 2.573 0.000 0.03 

L38 46.06-41.06 A 0.000 0.000 12.865 0.000 0.00 

B 0.000 0.000 13.052 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L39 41.06-39.33 A 0.000 0.000 5.245 0.000 0.00 

B 0.000 0.000 5.310 0.000 0.00 

C 0.000 0.000 5.245 0.000 0.05 

L40 39.33-39.08 A 0.000 0.000 0.813 0.000 0.00 

B 0.000 0.000 0.822 0.000 0.00 

C 0.000 0.000 0.813 0.000 0.01 

L41 39.08-37.75 A 0.000 0.000 4.322 0.000 0.00 

B 0.000 0.000 4.372 0.000 0.00 

C 0.000 0.000 4.322 0.000 0.04 

L42 37.75-37.50 A 0.000 0.000 0.813 0.000 0.00 

B 0.000 0.000 0.822 0.000 0.00 

C 0.000 0.000 0.813 0.000 0.01 

L43 37.50-32.50 A 0.000 0.000 13.485 0.000 0.00 

B 0.000 0.000 13.673 0.000 0.00 

C 0.000 0.000 13.485 0.000 0.15 

L44 32.50-29.75 A 0.000 0.000 7.076 0.000 0.00 

B 0.000 0.000 7.179 0.000 0.00 

C 0.000 0.000 7.076 0.000 0.08 

L45 29.75-29.50 A 0.000 0.000 0.643 0.000 0.00 

B 0.000 0.000 0.653 0.000 0.00 

C 0.000 0.000 0.643 0.000 0.01 

L46 29.50-24.50 A 0.000 0.000 13.573 0.000 0.00 

B 0.000 0.000 13.052 0.000 0.00 

C 0.000 0.000 12.865 0.000 0.15 

L47 24.50-21.25 A 0.000 0.000 12.966 0.000 0.00 

B 0.000 0.000 8.484 0.000 0.00 

C 0.000 0.000 8.362 0.000 0.09 

L48 21.25-21.00 A 0.000 0.000 0.997 0.000 0.00 

B 0.000 0.000 0.653 0.000 0.00 

C 0.000 0.000 0.643 0.000 0.01 

L49 21.00-20.00 A 0.000 0.000 3.990 0.000 0.00 

B 0.000 0.000 2.610 0.000 0.00 

C 0.000 0.000 2.573 0.000 0.03 

L50 20.00-19.75 A 0.000 0.000 0.997 0.000 0.00 

B 0.000 0.000 0.757 0.000 0.00 

C 0.000 0.000 0.747 0.000 0.01 

L51 19.75-17.00 A 0.000 0.000 10.971 0.000 0.00 

B 0.000 0.000 8.324 0.000 0.00 

C 0.000 0.000 8.221 0.000 0.08 

L52 17.00-16.75 A 0.000 0.000 0.997 0.000 0.00 

B 0.000 0.000 0.757 0.000 0.00 

C 0.000 0.000 0.747 0.000 0.01 

L53 16.75-11.75 A 0.000 0.000 16.698 0.000 0.00 

B 0.000 0.000 15.135 0.000 0.00 

C 0.000 0.000 14.948 0.000 0.15 

L54 11.75-6.75 A 0.000 0.000 14.948 0.000 0.00 
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Tower Tower Face AR AF C�A C�A Weight 
Sectio Elevation In Face Out Face 

n ft ft2 ft2 ft2 ft2 K 

B 0.000 0.000 15.051 0.000 0.00 

C 0.000 0.000 14.948 0.000 0.15 

L55 6.75-1.75 A 0.000 0.000 14.948 0.000 0.00 

B 0.000 0.000 14.948 0.000 0.00 

C 0.000 0.000 14.948 0.000 0.15 

L56 1.75-0.00 A 0.000 0.000 4.893 0.000 0.00 

B 0.000 0.000 4.893 0.000 0.00 

C 0.000 0.000 4.893 0.000 0.05 

Feed Line/Linear Aeeurtenances Section Areas - With Ice 

Tower Tower Face Ice AR AF C�A C�A Weight 
Sectio Elevation or Thickness In Face Out Face 

n ft Le!J. in ft2 ft2 ft2 ft2 K 

L1 159.86-154.86 A 1.491 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.677 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.02 

L2 154.86-149.86 A 1.486 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.673 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.02 

L3 149.86-144.86 A 1.481 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.668 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.07 

L4 144.86-139.86 A 1.476 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.663 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.07 

LS 139.86-134.86 A 1.470 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.658 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.12 

L6 134.86-129.86 A 1.465 0.000 0.000 0.000 0.000 0.00 

B 0.000 0.000 1.652 0.000 0.02 

C 0.000 0.000 0.000 0.000 0.13 

L7 129.86-125.75 A 1.460 0.000 0.000 0.882 0.000 0.01 

B 0.000 0.000 2.236 0.000 0.02 

C 0.000 0.000 0.882 0.000 0.12 

LB 125.75-125.50 A 1.457 0.000 0.000 0.176 0.000 0.00 

B 0.000 0.000 0.259 0.000 0.00 

C 0.000 0.000 0.176 0.000 0.01 

L9 125.50-118.98 A 1.453 0.000 0.000 4.606 0.000 0.05 

B 0.000 0.000 6.747 0.000 0.08 

C 0.000 0.000 4.606 0.000 0.24 

L10 118.98-117.98 A 1.449 0.000 0.000 1.020 0.000 0.01 

B 0.000 0.000 1.348 0.000 0.01 

C 0.000 0.000 1.020 0.000 0.04 

L11 117.98-112.98 A 1.445 0.000 0.000 5.091 0.000 0.05 

B 0.000 0.000 6.724 0.000 0.06 

C 0.000 0.000 5.091 0.000 0.19 

L12 112.98-107.98 A 1.439 0.000 0.000 5.085 0.000 0.05 

B 0.000 0.000 6.711 0.000 0.06 

C 0.000 0.000 5.085 0.000 0.19 

L13 107.98-103.00 A 1.432 0.000 0.000 7.628 0.000 0.07 

B 0.000 0.000 6.667 0.000 0.06 

C 0.000 0.000 7.628 0.000 0.21 

L14 103.00-102.75 A 1.429 0.000 0.000 0.575 0.000 0.01 

B 0.000 0.000 0.335 0.000 0.00 

C 0.000 0.000 0.575 0.000 0.01 

L15 102. 75-100.21 A 1.427 0.000 0.000 5.841 0.000 0.05 

B 0.000 0.000 5.955 0.000 0.05 

C 0.000 0.000 5.841 0.000 0.12 

L16 100.21-95.69 A 1.422 0.000 0.000 10.392 0.000 0.09 

B 0.000 0.000 11.847 0.000 0.11 

C 0.000 0.000 10.392 0.000 0.22 

L17 95.69-94.69 A 1.417 0.000 0.000 2.583 0.000 0.02 

B 0.000 0.000 2.904 0.000 0.03 

C 0.000 0.000 2.583 0.000 0.05 

L18 94.69-93.50 A 1.416 0.000 0.000 3.807 0.000 0.03 
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Tower Tower Face Ice AR AF C�A C�A Weight 
Sectio Elevation or Thickness In Face Out Face 

n ft Lef1. in ft2 ft2 ft2 ft2 K 
B 0.000 0.000 4.188 0.000 0.04 

C 0.000 0.000 3.807 0.000 0.07 

L19 93.50-93.25 A 1.415 0.000 0.000 0.801 0.000 0.01 

B 0.000 0.000 0.882 0.000 0.01 

C 0.000 0.000 0.801 0.000 0.01 

L20 93.25-89.25 A 1.411 0.000 0.000 12.816 0.000 0.11 

B 0.000 0.000 14.095 0.000 0.13 

C 0.000 0.000 12.816 0.000 0.23 

L21 89.25-89.00 A 1.408 0.000 0.000 0.842 0.000 0.01 

B 0.000 0.000 0.922 0.000 0.01 

C 0.000 0.000 0.842 0.000 0.01 

L22 89.00-86.50 A 1.406 0.000 0.000 8.420 0.000 0.07 

B 0.000 0.000 9.216 0.000 0.08 

C 0.000 0.000 8.420 0.000 0.15 

L23 86.50-86.25 A 1.404 0.000 0.000 0.842 0.000 0.01 

B 0.000 0.000 0.921 0.000 0.01 

C 0.000 0.000 0.842 0.000 0.01 

L24 86.25-81.25 A 1.399 0.000 0.000 13.414 0.000 0.11 

B 0.000 0.000 15.001 0.000 0.13 

C 0.000 0.000 13.414 0.000 0.26 

L25 81.25-76.25 A 1.391 0.000 0.000 12.579 0.000 0.11 

B 0.000 0.000 14.158 0.000 0.12 

C 0.000 0.000 12.579 0.000 0.25 

L26 76.25-75.42 A 1.386 0.000 0.000 2.826 0.000 0.02 

B 0.000 0.000 3.087 0.000 0.03 

C 0.000 0.000 2.826 0.000 0.05 

L27 75.42-75.17 A 1.385 0.000 0.000 0.851 0.000 0.01 

B 0.000 0.000 0.930 0.000 0.01 

C 0.000 0.000 0.851 0.000 0.01 

L28 75.17-70.17 A 1.380 0.000 0.000 17.004 0.000 0.15 

B 0.000 0.000 18.571 0.000 0.16 

C 0.000 0.000 17.004 0.000 0.29 

L29 70.17-65.17 A 1.370 0.000 0.000 16.974 0.000 0.14 

B 0.000 0.000 18.532 0.000 0.16 

C 0.000 0.000 16.974 0.000 0.29 

L30 65.17-60.17 A 1.359 0.000 0.000 16.943 0.000 0.14 

B 0.000 0.000 18.490 0.000 0.16 

C 0.000 0.000 16.943 0.000 0.29 

L31 60.17-59.50 A 1.353 0.000 0.000 2.268 0.000 0.02 

B 0.000 0.000 2.474 0.000 0.02 

C 0.000 0.000 2.268 0.000 0.04 

L32 59.50-59.25 A 1.352 0.000 0.000 0.846 0.000 0.01 

B 0.000 0.000 0.923 0.000 0.01 

C 0.000 0.000 0.846 0.000 0.01 

L33 59.25-54.25 A 1.346 0.000 0.000 16.903 0.000 0.14 

B 0.000 0.000 19.388 0.000 0.16 

C 0.000 0.000 16.903 0.000 0.29 

L34 54.25-53.00 A 1.338 0.000 0.000 4.220 0.000 0.03 

B 0.000 0.000 6.186 0.000 0.05 

C 0.000 0.000 4.220 0.000 0.07 

L35 53.00-52.75 A 1.337 0.000 0.000 0.844 0.000 0.01 

B 0.000 0.000 1.237 0.000 0.01 

C 0.000 0.000 0.844 0.000 0.01 

L36 52.75-47.06 A 1.329 0.000 0.000 19.174 0.000 0.16 

B 0.000 0.000 27.924 0.000 0.23 

C 0.000 0.000 19.174 0.000 0.32 

L37 47.06-46.06 A 1.320 0.000 0.000 3.370 0.000 0.03 

B 0.000 0.000 3.673 0.000 0.03 

C 0.000 0.000 3.370 0.000 0.06 

L38 46.06-41.06 A 1.311 0.000 0.000 16.797 0.000 0.14 

B 0.000 0.000 18.296 0.000 0.15 

C 0.000 0.000 16.797 0.000 0.28 

L39 41.06-39.33 A 1.300 0.000 0.000 6.900 0.000 0.06 

B 0.000 0.000 7.415 0.000 0.06 

C 0.000 0.000 6.900 0.000 0.11 

L40 39.33-39.08 A 1.297 0.000 0.000 1.072 0.000 0.01 

B 0.000 0.000 1.146 0.000 0.01 

C 0.000 0.000 1.072 0.000 0.02 

L41 39.08-37.75 A 1.295 0.000 0.000 5.700 0.000 0.05 
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Tower Tower Face Ice AR AF C�A C�A Weight 
Sectio Elevation or Thickness In Face Out Face 

n ft Lef1. in ft2 ft2 ft2 ft2 K 

B 0.000 0.000 6.094 0.000 0.05 

C 0.000 0.000 5.700 0.000 0.09 

L42 37.75-37.50 A 1.292 0.000 0.000 1.071 0.000 0.01 

B 0.000 0.000 1.145 0.000 0.01 

C 0.000 0.000 1.071 0.000 0.02 

L43 37.50-32.50 A 1.282 0.000 0.000 17.568 0.000 0.14 

B 0.000 0.000 19.038 0.000 0.15 

C 0.000 0.000 17.568 0.000 0.29 

L44 32.50-29.75 A 1.268 0.000 0.000 9.167 0.000 0.07 

B 0.000 0.000 9.967 0.000 0.08 

C 0.000 0.000 9.167 0.000 0.15 

L45 29.75-29.50 A 1.261 0.000 0.000 0.832 0.000 0.01 

B 0.000 0.000 0.905 0.000 0.01 

C 0.000 0.000 0.832 0.000 0.01 

L46 29.50-24.50 A 1.250 0.000 0.000 17.447 0.000 0.13 

B 0.000 0.000 18.051 0.000 0.14 

C 0.000 0.000 16.613 0.000 0.27 

L47 24.50-21.25 A 1.229 0.000 0.000 16.162 0.000 0.12 

B 0.000 0.000 11.680 0.000 0.09 

C 0.000 0.000 10.759 0.000 0.18 

L48 21.25-21.00 A 1.219 0.000 0.000 1.241 0.000 0.01 

B 0.000 0.000 0.896 0.000 0.01 

C 0.000 0.000 0.826 0.000 0.01 

L49 21.00-20.00 A 1.216 0.000 0.000 4.962 0.000 0.04 

B 0.000 0.000 3.583 0.000 0.03 

C 0.000 0.000 3.302 0.000 0.05 

LSO 20.00-19.75 A 1.212 0.000 0.000 1.240 0.000 0.01 

B 0.000 0.000 0.988 0.000 0.01 

C 0.000 0.000 0.918 0.000 0.01 

L51 19.75-17.00 A 1.202 0.000 0.000 13.617 0.000 0.10 

B 0.000 0.000 10.849 0.000 0.08 

C 0.000 0.000 10.085 0.000 0.15 

L52 17.00-16.75 A 1.192 0.000 0.000 1.236 0.000 0.01 

B 0.000 0.000 0.985 0.000 0.01 

C 0.000 0.000 0.916 0.000 0.01 

L53 16.75-11.75 A 1.172 0.000 0.000 20.625 0.000 0.15 

B 0.000 0.000 19.620 0.000 0.14 

C 0.000 0.000 18.260 0.000 0.28 

L54 11.75-6.75 A 1.123 0.000 0.000 18.316 0.000 0.12 

B 0.000 0.000 18.856 0.000 0.13 

C 0.000 0.000 18.135 0.000 0.27 

L55 6.75-1.75 A 1.038 0.000 0.000 18.063 0.000 0.11 

B 0.000 0.000 17.924 0.000 0.11 

C 0.000 0.000 17.924 0.000 0.26 

L56 1.75-0.00 A 0.887 0.000 0.000 5.736 0.000 0.03 

B 0.000 0.000 5.713 0.000 0.03 

C 0.000 0.000 5.713 0.000 0.08 

Feed Line Center of Pressure 

Section Elevation CPx CPz CPx CPz 
Ice Ice 

ft in in in in 
L1 159.86-154.86 0.2597 -0.1499 1.0716 -0.6187 

L2 154.86-149.86 0.2600 -0.1501 1.0864 -0.6272 

L3 149.86-144.86 0.2602 -0.1502 1.0989 -0.6345 

L4 144.86-139.86 0.2603 -0.1503 1.1100 -0.6409 

LS 139.86-134.86 0.2605 -0.1504 1.1198 -0.6465 

L6 134.86-129.86 0.2606 -0.1504 1.1284 -0.6515 

L7 129.86-125.75 0.1979 -0.1142 0.9358 -0.5403 

L8 125.75-125.50 0.1289 -0.0744 0.6739 -0.3891 

L9 125.50-118.98 0.1308 -0.0755 0.6828 -0.3942 

L10 118.98-117.98 0.1104 -0.0637 0.5858 -0.3382 

L11 117.98-112.98 0.1120 -0.0647 0.5922 -0.3419 

L12 112.98-107.98 0.1146 -0.0662 0.6043 -0.3489 
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Section Elevation CPx CPz CPx CPz 
Ice Ice 

ft in in in in 

L13 107.98-103.00 -0.7901 0.4562 -0.3432 0.1981 
L14 103.00-102.75 -1. 7071 0.9856 -1.3456 0.7769 
L15 102.75-100.21 -0.2871 0.1657 0.0503 -0.0290
L16 100.21-95.69 0.0586 -0.0338 0.3952 -0.2282 
L17 95.69-94.69 0.0540 -0.0312 0.3655 -0.2110
L18 94.69-93.50 0.0460 -0.0266 0.3131 -0.1808 
L19 93.50-93.25 0.0462 -0.0267 0.3143 -0.1815
L20 93.25-89.25 0.0467 -0.0270 0.3175 -0.1833 
L21 89.25-89.00 0.0450 -0.0260 0.3087 -0.1782 
L22 89.00-86.50 0.0453 -0.0262 0.3107 -0.1794 
L23 86.50-86.25 0.0456 -0.0264 0.3127 -0.1805
L24 86.25-81.25 0.0547 -0.0316 0.3727 -0.2152
L25 81.25-76.25 0.0587 -0.0339 0.3971 -0.2293 
L26 76.25-75.42 0.0490 -0.0283 0.3244 -0.1873 
L27 75.42-75.17 0.0491 -0.0284 0.3251 -0.1877 
L28 75.17-70.17 0.0497 -0.0287 0.3285 -0.1897 
L29 70.17-65.17 0.0508 -0.0293 0.3348 -0.1933 
L30 65.17-60.17 0.0519 -0.0299 0.3407 -0.1967 
L31 60.17-59.50 0.0525 -0.0303 0.3440 -0.1986 
L32 59.50-59.25 0.0526 -0.0303 0.3445 -0.1989 
L33 59.25-54.25 0.2681 -0.1548 0.5618 -0.3244 
L34 54.25-53.00 1.3931 -0.8043 1.6868 -0.9739 
L35 53.00-52.75 1.3972 -0.8067 1.6918 -0.9767 
L36 52.75-47.06 1.3819 -0.7978 1.6803 -0.9701 
L37 47.06-46.06 0.0546 -0.0315 0.3551 -0.2050
L38 46.06-41.06 0.0552 -0.0319 0.3561 -0.2056 
L39 41.06-39.33 0.0499 -0.0288 0.3170 -0.1830
L40 39.33-39.08 0.0477 -0.0275 0.3009 -0.1737 
L41 39.08-37.75 0.0478 -0.0276 0.3015 -0.1741 
L42 37.75-37.50 0.0480 -0.0277 0.3020 -0.1744 
L43 37.50-32.50 0.0551 -0.0318 0.3502 -0.2022 
L44 32.50-29.75 0.0577 -0.0333 0.3650 -0.2107
L45 29.75-29.50 0.0580 -0.0335 0.3657 -0.2112 
L46 29.50-24.50 -0.1673 -0.1633 0.1460 -0.3347
L47 24.50-21.25 -1.9962 -1.2140 -1.6527 -1.3374
L48 21.25-21.00 -2.0076 -1.2209 -1.6650 -1.3448 
L49 21.00-20.00 -2.0116 -1.2233 -1.6695 -1.3474 
L50 20.00-19.75 -1.3140 -0.8170 -1.1600 -1.0355 
L51 19.75-17.00 -1.3205 -0.8210 -1.1663 -1.0391 
L52 17.00-16.75 -1.3269 -0.8250 -1.1727 -1.0425 
L53 16.75-11.75 -0.4507 -0.3223 -0.2481 -0.5247 
L54 11.75-6.75 0.0307 -0.0177 0.1370 -0.1335
L55 6.75-1.75 0.0000 0.0000 -0.0377 -0.0217 
L56 1.75-0.00 0.0000 0.0000 -0.0192 -0.0111 

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 Noice Ice 
Elev. 

L1 1 Safety Line 318 154.86 - 1.0000 1.0000 
159.85 

L2 1 Safety Line 318 149.86 - 1.0000 1.0000 
154.86 

L3 1 Safety Line 3/8 144.86 - 1.0000 1.0000 
149.86 

L4 1 Safety Line 3/8 139.86 - 1.0000 1.0000 
144.86 

LS 1 Safety Line 3/8 134.86 - 1.0000 1.0000 
139.86 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L6 1 Safety Line 3/8 129.86 -
134.86 

L7 1 Safety Line 3/8 125.75-
129.86 

L7 30 PL 1.25x3.125 125.75-
127.00 

L7 31 PL 1.25x3.125 125.75-
127.00 

L7 32 PL 1.25x3.125 125.75-
127.00 

LB 1 Safety Line 3/8 125.50 -
125.75 

LB 30 PL 1.25x3.125 125.50 -
125.75 

LB 31 PL 1.25x3.125 125.50 -
125.75 

LB 32 PL 1.25x3.125 125.50 -
125.75 

L9 1 Safety Line 3/8 118.98 -
125.50 

L9 27 PL 1.25x4.375 118.98 -
119.00 

L9 28 PL 1.25x4.375 118.98 -
119.00 

L9 29 PL 1.25x4.375 118.98 -
119.00 

L9 30 PL 1.25x3.125 119.00 -
125.50 

L9 31 PL 1.25x3.125 119.00 -
125.50 

L9 32 PL 1.25x3.125 119.00 -
125.50 

L11 1 Safety Line 3/8 112.98 -
117.98 

L11 27 PL 1.25x4.375 112.98 -
117.98 

L11 28 PL 1.25x4.375 112.98 -
117.98 

L11 29 PL 1.25x4.375 112.98 -
117.98 

L12 1 Safety Line 3/8 107.98-
112.98 

L12 27 PL 1.25x4.375 107.98-
112.98 

L12 28 PL 1.25x4.375 107.98-
112.98 

L12 29 PL 1.25x4.375 107.98-
112.98 

L13 1 Safety Line 3/8 103.00-
107.98 

L13 27 PL 1.25x4.375 103.00-
107.98 

L13 28 PL 1.25x4.375 103.00 -
107.98 

L13 29 PL 1.25x4.375 103.00 -
107.98 

L13 36 CCI-SFP-060100 103.00-
105.00 

L13 37 CCI-SFP-060100 103.00 -
105.00 

L14 1 Safety Line 3/8 102.75-
103.00 

L14 27 PL 1.25x4.375 102.75-
103.00 

L14 28 PL 1.25x4.375 102.75-
103.00 

L14 29 PL 1.25x4.375 102.75-
103.00 

L14 36 CCI-SFP-060100 102.75-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

103.00 
L14 37 CCI-SFP-060100 102.75-

103.00 
L15 1 Safety Line 3/8 100.21 -

102.75 
L15 27 PL 1.25x4.375 100.21 -

102.75 
L15 28 PL 1.25x4.375 100.21 -

102.75 
L15 29 PL 1.25x4.375 100.21 -

102.75 
L15 36 CCI-SFP-060100 100.21 -

102.75 
L15 37 CCI-SFP-060100 100.21 -

102.75 
L15 39 CCI-SFP-060100 100.21 -

102.20 
L16 1 Safety Line 3/8 95.69-

100.21 
L16 27 PL 1.25x4.375 95.69-

100.21 
L16 28 PL 1.25x4.375 95.69-

100.21 
L16 29 PL 1.25x4.375 95.69-

100.21 
L16 36 CCI-SFP-060100 95.69-

100.21 
L16 37 CCI-SFP-060100 95.69-

100.21 
L16 39 CCI-SFP-060100 95.69-

100.21 
L16 40 CCI-SFP-045100 95.69-

95.00 
L16 41 CCI-SFP-045100 95.69-

95.00 
L16 42 CCI-SFP-045100 95.69-

95.00 
L18 1 Safety Line 3/8 93.50-

94.69 
L18 27 PL 1.25x4.375 93.50-

94.69 
L18 28 PL 1.25x4.375 93.50-

94.69 
L18 29 PL 1.25x4.375 93.50-

94.69 
L18 36 CCI-SFP-060100 93.50-

94.69 
L18 37 CCI-SFP-060100 93.50-

94.69 
L18 39 CCI-SFP-060100 93.50-

94.69 
L18 40 CCI-SFP-045100 93.50-

94.69 
L18 41 CCI-SFP-045100 93.50-

94.69 
L18 42 CCI-SFP-045100 93.50-

94.69 
L19 1 Safety Line 3/8 93.25-

93.50 
L19 27 PL 1.25x4.375 93.25-

93.50 
L19 28 PL 1.25x4.375 93.25-

93.50 
L19 29 PL 1.25x4.375 93.25-

93.50 
L19 36 CCI-SFP-060100 93.25-

93.50 
L19 37 CCI-SFP-060100 93.25-

93.50 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L19 39 CCI-SFP-060100 93.25-
93.50 

L19 40 CCI-SFP-045100 93.25-
93.50 

L19 41 CCI-SFP-045100 93.25-
93.50 

L19 42 CCI-SFP-045100 93.25-
93.50 

L20 1 Safety Line 3/8 89.25-
93.25 

L20 27 PL 1.25x4.375 89.25-
93.25 

L20 28 PL 1.25x4.375 89.25-
93.25 

L20 29 PL 1.25x4.375 89.25-
93.25 

L20 36 CCI-SFP-060100 89.25-
93.25 

L20 37 CCI-SFP-060100 89.25-
93.25 

L20 39 CCI-SFP-060100 89.25-
93.25 

L20 40 CCI-SFP-045100 89.25-
93.25 

L20 41 CCI-SFP-045100 89.25-
93.25 

L20 42 CCI-SFP-045100 89.25-
93.25 

L21 1 Safety Line 3/8 89.00-
89.25 

L21 24 PL 1.25x5.375 89.00-
89.25 

L21 25 PL 1.25x5.375 89.00-
89.25 

L21 26 PL 1.25x5.375 89.00-
89.25 

L21 36 CCI-SFP-060100 89.00-
89.25 

L21 37 CCI-SFP-060100 89.00-
89.25 

L21 39 CCI-SFP-060100 89.00-
89.25 

L21 40 CCI-SFP-045100 89.00-
89.25 

L21 41 CCI-SFP-045100 89.00-
89.25 

L21 42 CCI-SFP-045100 89.00-
89.25 

L22 1 Safety Line 3/8 86.50-
89.00 

L22 24 PL 1.25x5.375 86.50-
89.00 

L22 25 PL 1.25x5.375 86.50-
89.00 

L22 26 PL 1.25x5.375 86.50-
89.00 

L22 36 CCI-SFP-060100 86.50-
89.00 

L22 37 CCI-SFP-060100 86.50-
89.00 

L22 39 CCI-SFP-060100 86.50-
89.00 

L22 40 CCI-SFP-045100 86.50-
89.00 

L22 41 CCI-SFP-045100 86.50-
89.00 

L22 42 CCI-SFP-045100 86.50-
89.00 

L23 1 Safety Line 3/8 86.25-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

86.50 
L23 24 PL 1.25x5.375 86.25-

86.50 
L23 25 PL 1.25x5.375 86.25-

86.50 
L23 26 PL 1.25x5.375 86.25-

86.50 
L23 36 CCI-SFP-060100 86.25-

86.50 
L23 37 CCI-SFP-060100 86.25-

86.50 
L23 39 CCI-SFP-060100 86.25-

86.50 
L23 40 CCI-SFP-045100 86.25-

86.50 
L23 41 CCI-SFP-045100 86.25-

86.50 
L23 42 CCI-SFP-045100 86.25-

86.50 
L24 1 Safety Line 3/8 81.25-

86.25 
L24 24 PL 1.25x5.375 81.25-

86.25 
L24 25 PL 1.25x5.375 81.25-

86.25 
L24 26 PL 1.25x5.375 81.25-

86.25 
L24 36 CCI-SFP-060100 81.25-

86.25 
L24 37 CCI-SFP-060100 81.25-

86.25 
L24 39 CCI-SFP-060100 81.25-

86.25 
L24 40 CCI-SFP-045100 85.00-

86.25 
L24 41 CCI-SFP-045100 85.00-

86.25 
L24 42 CCI-SFP-045100 85.00-

86.25 
L25 1 Safety Line 3/8 76.25-

81.25 
L25 18 Aero Channel MP 303 76.25-

76.58 
L25 19 Aero Channel MP 303 76.25-

76.58 
L25 20 Aero Channel MP 303 76.25-

76.58 
L25 24 PL 1.25x5.375 76.25-

81.25 
L25 25 PL 1.25x5.375 76.25-

81.25 
L25 26 PL 1.25x5.375 76.25-

81.25 
L25 36 CCI-SFP-060100 76.25-

81.25 
L25 37 CCI-SFP-060100 76.25-

81.25 
L25 39 CCI-SFP-060100 76.25-

81.25 
L26 1 Safety Line 3/8 75.42-

76.25 
L26 18 Aero Channel MP 303 75.42 -

76.25 
L26 19 Aero Channel MP 303 75.42-

76.25 
L26 20 Aero Channel MP 303 75.42 -

76.25 
L26 24 PL 1.25x5.375 75.42-

76.25 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L26 25 PL 1.25x5.375 75.42 -
76.25 

L26 26 PL 1.25x5.375 75.42 -
76.25 

L26 36 CCI-SFP-060100 75.42 -
76.25 

L26 37 CCI-SFP-060100 75.42-
76.25 

L26 39 CCI-SFP-060100 75.42 -
76.25 

L27 1 Safety Line 3/8 75.17 -
75.42 

L27 18 Aero Channel MP303 75.17 -
75.42 

L27 19 Aero Channel MP303 75.17-
75.42 

L27 20 Aero Channel MP303 75.17-
75.42 

L27 24 PL 1.25x5.375 75.17 -
75.42 

L27 25 PL 1.25x5.375 75.17-
75.42 

L27 26 PL 1.25x5.375 75.17-
75.42 

L27 36 CCI-SFP-060100 75.17-
75.42 

L27 37 CCI-SFP-060100 75.17-
75.42 

L27 39 CCI-SFP-060100 75.17-
75.42 

L28 1 Safety Line 3/8 70.17 -
75.17 

L28 18 Aero Channel MP303 70.17-
75.17 

L28 19 Aero Channel MP303 70.17-
75.17 

L28 20 Aero Channel MP303 70.17-
75.17 

L28 24 PL 1.25x5.375 70.17-
75.17 

L28 25 PL 1.25x5.375 70.17-
75.17 

L28 26 PL 1.25x5.375 70.17-
75.17 

L28 36 CCI-SFP-060100 70.17 -
75.17 

L28 37 CCI-SFP-060100 70.17 -
75.17 

L28 39 CCI-SFP-060100 70.17-
75.17 

L29 1 Safety Line 3/8 65.17-
70.17 

L29 18 Aero Channel MP303 65.17 -
70.17 

L29 19 Aero Channel MP303 65.17-
70.17 

L29 20 Aero Channel MP303 65.17-
70.17 

L29 24 PL 1.25x5.375 65.17-
70.17 

L29 25 PL 1.25x5.375 65.17-
70.17 

L29 26 PL 1.25x5.375 65.17-
70.17 

L29 36 CCI-SFP-060100 65.17 -
70.17 

L29 37 CCI-SFP-060100 65.17-
70.17 

L29 39 CCI-SFP-060100 65.17-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

70.17 
L30 1 Safety Line 3/8 60.17-

65.17 
L30 18 Aero Channel MP303 60.17-

65.17 
L30 19 Aero Channel MP303 60.17 -

65.17 
L30 20 Aero Channel MP303 60.17-

65.17 
L30 24 PL 1.25x5.375 60.17 -

65.17 
L30 25 PL 1.25x5.375 60.17-

65.17 
L30 26 PL 1.25x5.375 60.17-

65.17 
L30 36 CCI-SFP-060100 60.17-

65.17 
L30 37 CCI-SFP-060100 60.17-

65.17 
L30 39 CCI-SFP-060100 60.17-

65.17 
L31 1 Safety Line 3/8 59.50-

60.17 
L31 18 Aero Channel MP303 59.50-

60.17 
L31 19 Aero Channel MP303 59.50-

60.17 
L31 20 Aero Channel MP303 59.50-

60.17 
L31 24 PL 1.25x5.375 59.50-

60.17 
L31 25 PL 1.25x5.375 59.50-

60.17 
L31 26 PL 1.25x5.375 59.50-

60.17 
L31 36 CCI-SFP-060100 59.50-

60.17 
L31 37 CCI-SFP-060100 59.50-

60.17 
L31 39 CCI-SFP-060100 59.50-

60.17 
L32 1 Safety Line 3/8 59.25-

59.50 
L32 18 Aero Channel MP303 59.25-

59.50 
L32 19 Aero Channel MP303 59.25-

59.50 
L32 20 Aero Channel MP303 59.25-

59.50 
L32 24 PL 1.25x5.375 59.25-

59.50 
L32 25 PL 1.25x5.375 59.25-

59.50 
L32 26 PL 1.25x5.375 59.25-

59.50 
L32 36 CCI-SFP-060100 59.25-

59.50 
L32 37 CCI-SFP-060100 59.25-

59.50 
L32 39 CCI-SFP-060100 59.25-

59.50 
L33 1 Safety Line 3/8 54.25-

59.25 
L33 18 Aero Channel MP303 54.25-

59.25 
L33 19 Aero Channel MP303 54.25-

59.25 
L33 20 Aero Channel MP303 54.25-

59.25 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L33 24 PL 1.25x5.375 54.25-
59.25 

L33 25 PL 1.25x5.375 54.25-
59.25 

L33 26 PL 1.25x5.375 54.25-
59.25 

L33 36 CCI-SFP-060100 54.25-
59.25 

L33 37 CCI-SFP-060100 54.25-
59.25 

L33 38 CCI-SFP-060100 54.25-
55.00 

L33 39 CCI-SFP-060100 54.25-
59.25 

L34 1 Safety Line 3/8 53.00-
54.25 

L34 18 Aero Channel MP303 53.00-
54.25 

L34 19 Aero Channel MP303 53.00-
54.25 

L34 20 Aero Channel MP303 53.00-
54.25 

L34 24 PL 1.25x5.375 53.00-
54.25 

L34 25 PL 1.25x5.375 53.00-
54.25 

L34 26 PL 1.25x5.375 53.00-
54.25 

L34 36 CCI-SFP-060100 53.00-
54.25 

L34 37 CCI-SFP-060100 53.00-
54.25 

L34 38 CCI-SFP-060100 53.00-
54.25 

L34 39 CCI-SFP-060100 53.00-
54.25 

L35 1 Safety Line 3/8 52.75-
53.00 

L35 18 Aero Channel MP303 52.75-
53.00 

L35 19 Aero Channel MP303 52.75-
53.00 

L35 20 Aero Channel MP303 52.75-
53.00 

L35 24 PL 1.25x5.375 52.75-
53.00 

L35 25 PL 1.25x5.375 52.75-
53.00 

L35 26 PL 1.25x5.375 52.75-
53.00 

L35 36 CCI-SFP-060100 52.75-
53.00 

L35 37 CCI-SFP-060100 52.75-
53.00 

L35 38 CCI-SFP-060100 52.75-
53.00 

L35 39 CCI-SFP-060100 52.75-
53.00 

L36 1 Safety Line 3/8 47.06-
52.75 

L36 18 Aero Channel MP303 47.06-
52.75 

L36 19 Aero Channel MP303 47.06-
52.75 

L36 20 Aero Channel MP303 47.06-
52.75 

L36 24 PL 1.25x5.375 47.06-
52.75 

L36 25 PL 1.25x5.375 47.06-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

52.75 
L36 26 PL 1.25x5.375 47.06-

52.75 
L36 36 CCI-SFP-060100 47.06-

52.75 
L36 37 CCI-SFP-060100 47.06-

52.75 
L36 38 CCI-SFP-060100 47.06-

52.75 
L36 39 CCI-SFP-060100 47.20-

52.75 
L38 1 Safety Line 3/8 41.06-

46.06 
L38 18 Aero Channel MP303 41.06-

46.06 
L38 19 Aero Channel MP303 41.06-

46.06 
L38 20 Aero Channel MP303 41.06-

46.06 
L38 24 PL 1.25x5.375 41.06-

46.06 
L38 25 PL 1.25x5.375 41.06-

46.06 
L38 26 PL 1.25x5.375 41.06-

46.06 
L38 36 CCI-SFP-060100 41.06-

46.06 
L38 37 CCI-SFP-060100 41.06-

46.06 
L38 38 CCI-SFP-060100 41.06-

46.06 
L39 1 Safety Line 3/8 39.33-

41.06 
L39 18 Aero Channel MP303 39.33-

41.06 
L39 19 Aero Channel MP303 39.33-

41.06 
L39 20 Aero Channel MP303 39.33-

41.06 
L39 21 Aero Channel MP303 39.33-

40.50 
L39 22 Aero Channel MP303 39.33-

40.50 
L39 23 Aero Channel MP303 39.33-

40.50 
L39 24 PL 1.25x5.375 39.33-

41.06 
L39 25 PL 1.25x5.375 39.33-

41.06 
L39 26 PL 1.25x5.375 39.33-

41.06 
L39 36 CCI-SFP-060100 39.33-

41.06 
L39 37 CCI-SFP-060100 39.33-

41.06 
L39 38 CCI-SFP-060100 39.33-

41.06 
L40 1 Safety Line 3/8 39.08-

39.33 
L40 18 Aero Channel MP303 39.08-

39.33 
L40 19 Aero Channel MP303 39.08-

39.33 
L40 20 Aero Channel MP303 39.08-

39.33 
L40 21 Aero Channel MP303 39.08-

39.33 
L40 22 Aero Channel MP303 39.08-

39.33 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L40 23 Aero Channel MP303 39.08-
39.33 

L40 24 PL 1.25x5.375 39.08-
39.33 

L40 25 PL 1.25x5.375 39.08-
39.33 

L40 26 PL 1.25x5.375 39.08-
39.33 

L40 36 CCI-SFP-060100 39.08-
39.33 

L40 37 CCI-SFP-060100 39.08-
39.33 

L40 38 CCI-SFP-060100 39.08-
39.33 

L41 1 Safety Line 3/8 37.75-
39.08 

L41 18 Aero Channel MP303 37.75-
39.08 

L41 19 Aero Channel MP303 37.75-
39.08 

L41 20 Aero Channel MP303 37.75-
39.08 

L41 21 Aero Channel MP303 37.75-
39.08 

L41 22 Aero Channel MP303 37.75-
39.08 

L41 23 Aero Channel MP303 37.75-
39.08 

L41 24 PL 1.25x5.375 37.75-
39.08 

L41 25 PL 1.25x5.375 37.75-
39.08 

L41 26 PL 1.25x5.375 37.75-
39.08 

L41 36 CCI-SFP-060100 37.75-
39.08 

L41 37 CCI-SFP-060100 37.75-
39.08 

L41 38 CCI-SFP-060100 37.75 -
39.08 

L42 1 Safety Line 3/8 37.50-
37.75 

L42 18 Aero Channel MP303 37.50-
37.75 

L42 19 Aero Channel MP303 37.50-
37.75 

L42 20 Aero Channel MP303 37.50-
37.75 

L42 21 Aero Channel MP303 37.50-
37.75 

L42 22 Aero Channel MP303 37.50-
37.75 

L42 23 Aero Channel MP303 37.50-
37.75 

L42 24 PL 1.25x5.375 37.50-
37.75 

L42 25 PL 1.25x5.375 37.50-
37.75 

L42 26 PL 1.25x5.375 37.50-
37.75 

L42 36 CCI-SFP-060100 37.50-
37.75 

L42 37 CCI-SFP-060100 37.50-
37.75 

L42 38 CCI-SFP-060100 37.50-
37.75 

L43 1 Safety Line 3/8 32.50-
37.50 

L43 18 Aero Channel MP303 36.58-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

37.50 
L43 19 Aero Channel MP303 36.58-

37.50 
L43 20 Aero Channel MP303 36.58-

37.50 
L43 21 Aero Channel MP303 32.50-

37.50 
L43 22 Aero Channel MP303 32.50-

37.50 
L43 23 Aero Channel MP303 32.50-

37.50 
L43 24 PL 1.25x5.375 32.50-

37.50 
L43 25 PL 1.25x5.375 32.50-

37.50 
L43 26 PL 1.25x5.375 32.50-

37.50 
L43 36 CCI-SFP-060100 32.50-

37.50 
L43 37 CCI-SFP-060100 32.50-

37.50 
L43 38 CCI-SFP-060100 32.50-

37.50 
L44 1 Safety Line 3/8 29.75-

32.50 
L44 21 Aero Channel MP303 29.75-

32.50 
L44 22 Aero Channel MP303 29.75-

32.50 
L44 23 Aero Channel MP303 29.75-

32.50 
L44 24 PL 1.25x5.375 29.75-

32.50 
L44 25 PL 1.25x5.375 29.75-

32.50 
L44 26 PL 1.25x5.375 29.75-

32.50 
L44 36 CCI-SFP-060100 29.75-

32.50 
L44 37 CCI-SFP-060100 29.75-

32.50 
L44 38 CCI-SFP-060100 29.75-

32.50 
L45 1 Safety Line 3/8 29.50-

29.75 
L45 21 Aero Channel MP303 29.50-

29.75 
L45 22 Aero Channel MP303 29.50-

29.75 
L45 23 Aero Channel MP303 29.50-

29.75 
L45 24 PL 1.25x5.375 29.50-

29.75 
L45 25 PL 1.25x5.375 29.50-

29.75 
L45 26 PL 1.25x5.375 29.50-

29.75 
L45 36 CCI-SFP-060100 29.50-

29.75 
L45 37 CCI-SFP-060100 29.50-

29.75 
L45 38 CCI-SFP-060100 29.50-

29.75 
L46 1 Safety Line 3/8 24.50-

29.50 
L46 21 Aero Channel MP303 24.50-

29.50 
L46 22 Aero Channel MP303 24.50-

29.50 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L46 23 Aero Channel MP303 24.50-
29.50 

L46 24 PL 1.25x5.375 24.50-
29.50 

L46 25 PL 1.25x5.375 24.50-
29.50 

L46 26 PL 1.25x5.375 24.50-
29.50 

L46 33 CCI-SFP-085125 24.50-
25.00 

L46 36 CCI-SFP-060100 24.50-
29.50 

L46 37 CCI-SFP-060100 24.50-
29.50 

L46 38 CCI-SFP-060100 24.50-
29.50 

L47 1 Safety Line 3/8 21.25-
24.50 

L47 21 Aero Channel MP303 21.25-
24.50 

L47 22 Aero Channel MP303 21.25-
24.50 

L47 23 Aero Channel MP303 21.25-
24.50 

L47 24 PL 1.25x5.375 21.25-
24.50 

L47 25 PL 1.25x5.375 21.25-
24.50 

L47 26 PL 1.25x5.375 21.25-
24.50 

L47 33 CCI-SFP-085125 21.25-
24.50 

L47 36 CCI-SFP-060100 21.25-
24.50 

L47 37 CCI-SFP-060100 21.25-
24.50 

L47 38 CCI-SFP-060100 21.25-
24.50 

L48 1 Safety Line 3/8 21.00 -
21.25 

L48 21 Aero Channel MP303 21.00 -
21.25 

L48 22 Aero Channel MP303 21.00 -
21.25 

L48 23 Aero Channel MP303 21.00 -
21.25 

L48 24 PL 1.25x5.375 21.00 -
21.25 

L48 25 PL 1.25x5.375 21.00 -
21.25 

L48 26 PL 1.25x5.375 21.00 -
21.25 

L48 33 CCI-SFP-085125 21.00 -
21.25 

L48 36 CCI-SFP-060100 21.00 -
21.25 

L48 37 CCI-SFP-060100 21.00 -
21.25 

L48 38 CCI-SFP-060100 21.00 -
21.25 

L49 1 Safety Line 3/8 20.00-
21.00 

L49 21 Aero Channel MP303 20.00-
21.00 

L49 22 Aero Channel MP303 20.00-
21.00 

L49 23 Aero Channel MP303 20.00 -
21.00 

L49 24 PL 1.25x5.375 20.00-
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

21.00 
L49 25 PL 1.25x5.375 20.00-

21.00 
L49 26 PL 1.25x5.375 20.00-

21.00 
L49 33 CCI-SFP-085125 20.00 -

21.00 
L49 36 CCI-SFP-060100 20.00-

21.00 
L49 37 CCI-SFP-060100 20.00-

21.00 
L49 38 CCI-SFP-060100 20.00-

21.00 
L50 1 Safety Line 3/8 19.75-

20.00 
L50 21 Aero Channel MP303 19.75-

20.00 
L50 22 Aero Channel MP303 19.75-

20.00 
L50 23 Aero Channel MP303 19.75 -

20.00 
L50 24 PL 1.25x5.375 19.75-

20.00 
L50 25 PL 1.25x5.375 19.75-

20.00 
L50 26 PL 1.25x5.375 19.75-

20.00 
L50 33 CCI-SFP-085125 19.75-

20.00 
L50 34 CCI-SFP-085125 19.75-

20.00 
L50 35 CCI-SFP-085125 19.75-

20.00 
L50 36 CCI-SFP-060100 19.75-

20.00 
L51 1 Safety Line 3/8 17.00 -

19.75 
L51 21 Aero Channel MP303 17.00 -

19.75 
L51 22 Aero Channel MP303 17.00 -

19.75 
L51 23 Aero Channel MP303 17.00 -

19.75 
L51 24 PL 1.25x5.375 17.00 -

19.75 
L51 25 PL 1.25x5.375 17.00 -

19.75 
L51 26 PL 1.25x5.375 17.00 -

19.75 
L51 33 CCI-SFP-085125 17.00 -

19.75 
L51 34 CCI-SFP-085125 17.00 -

19.75 
L51 35 CCI-SFP-085125 17.00 -

19.75 
L51 36 CCI-SFP-060100 17.00 -

19.75 
L52 1 Safety Line 3/8 16.75-

17.00 
L52 21 Aero Channel MP303 16.75-

17.00 
L52 22 Aero Channel MP303 16.75-

17.00 
L52 23 Aero Channel MP303 16.75-

17.00 
L52 24 PL 1.25x5.375 16.75-

17.00 
L52 25 PL 1.25x5.375 16.75-

17.00 
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Ka 
Noice 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

Ka 
Ice 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 

1.0000 
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Tower Feed Line Description Feed Line 
Section Record No. Segment 

Elev. 

L52 26 PL 1.25x5.375 16.75-
17.00 

L52 33 CCI-SFP-085125 16.75-
17.00 

L52 34 CCI-SFP-085125 16.75-
17.00 

L52 35 CCI-SFP-085125 16.75-
17.00 

L52 36 CCI-SFP-060100 16.75-
17.00 

L53 1 Safety Line 3/8 11. 75 -
16.75 

L53 21 Aero Channel MP303 11. 75 -
16.75 

L53 22 Aero Channel MP303 11. 75 -
16.75 

L53 23 Aero Channel MP303 11. 75 -
16.75 

L53 24 PL 1.25x5.375 11. 75 -
16.75 

L53 25 PL 1.25x5.375 11. 75 -
16.75 

L53 26 PL 1.25x5.375 11. 75 -
16.75 

L53 33 CCI-SFP-085125 11. 75 -
16.75 

L53 34 CCI-SFP-085125 11. 75 -
16.75 

L53 35 CCI-SFP-085125 11. 75 -
16.75 

L53 36 CCI-SFP-060100 15.00 -
16.75 

L54 1 Safety Line 3/8 9.00- 11.75 
L54 21 Aero Channel MP303 6.75- 11.75 
L54 22 Aero Channel MP303 6.75- 11.75 
L54 23 Aero Channel MP303 6.75- 11.75 
L54 24 PL 1.25x5.375 6.75- 11.75 
L54 25 PL 1.25x5.375 6.75- 11.75 
L54 26 PL 1.25x5.375 6.75-11.75 
L54 33 CCI-SFP-085125 6.75- 11.75 
L54 34 CCI-SFP-085125 6.75- 11.75 
L54 35 CCI-SFP-085125 6.75- 11.75 
L55 21 Aero Channel MP303 1.75- 6.75 
L55 22 Aero Channel MP303 1.75- 6.75 
L55 23 Aero Channel MP303 1.75- 6.75 
L55 24 PL 1.25x5.375 1.75 - 6.75 
L55 25 PL 1.25x5.375 1.75- 6.75 
L55 26 PL 1.25x5.375 1.75- 6.75 
L55 33 CCI-SFP-085125 1.75- 6.75 
L55 34 CCI-SFP-085125 1.75- 6.75 
L55 35 CCI-SFP-085125 1.75- 6.75 
L56 21 Aero Channel MP303 0.50 - 1.75 
L56 22 Aero Channel MP303 0.50 - 1.75 
L56 23 Aero Channel MP303 0.50 - 1.75 
L56 24 PL 1.25x5.375 0.00 - 1.75 
L56 25 PL 1.25x5.375 0.00 - 1.75 
L56 26 PL 1.25x5.375 0.00 - 1.75 
L56 33 CCI-SFP-085125 0.00 - 1.75 
L56 34 CCI-SFP-085125 0.00 - 1.75 
L56 35 CCI-SFP-085125 0.00 - 1.75 

Ka Ka 
Noice Ice 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 
1.0000 1.0000 

Discrete Tower Loads 
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Description Face Offset Offsets: Azimuth Placement C�A C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft ft2 ft2 K 
ft 

ft 
... 

Platform Mount [LP 714-1] C None 0.0000 159.00 No Ice 37.51 37.51 1.60 
1/2" 41.70 41.70 2.50 
Ice 45.89 45.89 3.46 

1" Ice 54.29 54.29 5.58 
2" Ice 

(2) 6'x2" Mount Pipe A From Leg 4.00 0.0000 159.00 No Ice 1.43 1.43 0.02 
0.00 1/2" 1.92 1.92 0.03 
0.00 Ice 2.29 2.29 0.05 

1" Ice 3.06 3.06 0.09 
2" Ice 

(2) 6'x2" Mount Pipe B From Leg 4.00 0.0000 159.00 No Ice 1.43 1.43 0.02 
0.00 1/2" 1.92 1.92 0.03 
0.00 Ice 2.29 2.29 0.05 

1" Ice 3.06 3.06 0.09 
2" Ice 

(2) 6'x2" Mount Pipe C From Leg 4.00 0.0000 159.00 No Ice 1.43 1.43 0.02 
0.00 1/2" 1.92 1.92 0.03 
0.00 Ice 2.29 2.29 0.05 

1" Ice 3.06 3.06 0.09 
2" Ice 

APXVSPP18-C-A20 w/ A From Leg 4.00 0.0000 159.00 No Ice 4.60 4.01 0.10 
Mount Pipe 6.00 1/2" 5.05 4.45 0.16 

0.00 Ice 5.50 4.89 0.23 
1" Ice 6.44 5.82 0.42 
2" Ice 

APXVSPP18-C-A20 w/ B From Leg 4.00 0.0000 159.00 No Ice 4.60 4.01 0.10 
Mount Pipe 6.00 1/2" 5.05 4.45 0.16 

0.00 Ice 5.50 4.89 0.23 
1" Ice 6.44 5.82 0.42 
2" Ice 

APXVSPP18-C-A20 w/ C From Leg 4.00 0.0000 159.00 No Ice 4.60 4.01 0.10 
Mount Pipe 6.00 1/2" 5.05 4.45 0.16 

0.00 Ice 5.50 4.89 0.23 
1" Ice 6.44 5.82 0.42 
2" Ice 

APXVTM14-ALU-120 w/ A From Leg 4.00 0.0000 159.00 No Ice 4.09 2.86 0.08 
Mount Pipe -6.00 1/2" 4.48 3.23 0.13 

0.00 Ice 4.88 3.61 0.19 
1" Ice 5.71 4.40 0.33 
2" Ice 

APXVTM14-ALU-120 w/ B From Leg 4.00 0.0000 159.00 No Ice 4.09 2.86 0.08 
Mount Pipe -6.00 1/2" 4.48 3.23 0.13 

0.00 Ice 4.88 3.61 0.19 
1" Ice 5.71 4.40 0.33 
2" Ice 

APXVTM14-ALU-120 w/ C From Leg 4.00 0.0000 159.00 No Ice 4.09 2.86 0.08 
Mount Pipe -6.00 1/2" 4.48 3.23 0.13 

0.00 Ice 4.88 3.61 0.19 
1" Ice 5.71 4.40 0.33 
2" Ice 

TD-RRH8x20-25 A From Leg 4.00 0.0000 159.00 No Ice 4.05 1.53 0.07 
0.00 1/2" 4.30 1.71 0.10 
0.00 Ice 4.56 1.90 0.13 

1" Ice 5.10 2.30 0.20 
2" Ice 

TD-RRH8x20-25 B From Leg 4.00 0.0000 159.00 No Ice 4.05 1.53 0.07 
0.00 1/2" 4.30 1.71 0.10 
0.00 Ice 4.56 1.90 0.13 

1" Ice 5.10 2.30 0.20 
2" Ice 

TD-RRH8x20-25 C From Leg 4.00 0.0000 159.00 No Ice 4.05 1.53 0.07 
0.00 1/2" 4.30 1.71 0.10 
0.00 Ice 4.56 1.90 0.13 

1" Ice 5.10 2.30 0.20 
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Description Face Offset Offsets: Azimuth Placement C�A C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft ft2 ft2 K 
ft 

ft 

2" Ice 
... 

Side Arm Mount [SO 102- C None 0.0000 157.00 No Ice 3.60 3.60 0.07 
3] 1/2" 4.18 4.18 0.11 

Ice 4.75 4.75 0.14 
1" Ice 5.90 5.90 0.20 
2" Ice 

Pipe Mount [PM 601-3] C None 0.0000 157.00 No Ice 3.17 3.17 0.20 
1/2" 3.79 3.79 0.23 
Ice 4.42 4.42 0.28 

1" Ice 5.76 5.76 0.40 
2" Ice 

PCS 1900MHz 4x45W- A From Leg 2.00 0.0000 157.00 No Ice 2.32 2.24 0.06 
65MHz 0.00 1/2" 2.53 2.44 0.08 

0.00 Ice 2.74 2.65 0.11 
1" Ice 3.19 3.09 0.17 
2" Ice 

PCS 1900MHz 4x45W- B From Leg 2.00 0.0000 157.00 No Ice 2.32 2.24 0.06 
65MHz 0.00 1/2" 2.53 2.44 0.08 

2.00 Ice 2.74 2.65 0.11 
1" Ice 3.19 3.09 0.17 
2" Ice 

PCS 1900MHz 4x45W- C From Leg 2.00 0.0000 157.00 No Ice 2.32 2.24 0.06 
65MHz 0.00 1/2" 2.53 2.44 0.08 

2.00 Ice 2.74 2.65 0.11 
1" Ice 3.19 3.09 0.17 
2" Ice 

800MHz 2X50W RRH A From Leg 2.00 0.0000 157.00 No Ice 2.06 1.93 0.06 
W/FILTER 0.00 1/2" 2.24 2.11 0.09 

2.00 Ice 2.43 2.29 0.11 
1" Ice 2.83 2.68 0.17 
2" Ice 

800MHz 2X50W RRH B From Leg 2.00 0.0000 157.00 No Ice 2.06 1.93 0.06 
WIFILTER 0.00 1/2" 2.24 2.11 0.09 

2.00 Ice 2.43 2.29 0.11 
1" Ice 2.83 2.68 0.17 
2" Ice 

800MHz 2X50W RRH C From Leg 2.00 0.0000 157.00 No Ice 2.06 1.93 0.06 
WIFILTER 0.00 1/2" 2.24 2.11 0.09 

2.00 Ice 2.43 2.29 0.11 
1" Ice 2.83 2.68 0.17 
2" Ice 

Side Arm Mount [SO 102- C None 0.0000 152.00 No Ice 3.60 3.60 0.07 
3] 1/2" 4.18 4.18 0.11 

Ice 4.75 4.75 0.14 
1" Ice 5.90 5.90 0.20 
2" Ice 

Pipe Mount [PM 601-3] C None 0.0000 152.00 No Ice 3.17 3.17 0.20 
1/2" 3.79 3.79 0.23 
Ice 4.42 4.42 0.28 

1" Ice 5.76 5.76 0.40 
2" Ice 

RRUS-11 A From Leg 2.00 0.0000 152.00 No Ice 2.78 1.19 0.05 
0.00 1/2" 2.99 1.33 0.07 
0.00 Ice 3.21 1.49 0.09 

1" Ice 3.66 1.83 0.15 
2" Ice 

RRUS-11 B From Leg 2.00 0.0000 152.00 No Ice 2.78 1.19 0.05 
0.00 1/2" 2.99 1.33 0.07 
0.00 Ice 3.21 1.49 0.09 

1" Ice 3.66 1.83 0.15 
2" Ice 

RRUS-11 C From Leg 2.00 0.0000 152.00 No Ice 2.78 1.19 0.05 
0.00 1/2" 2.99 1.33 0.07 
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Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

0.00 

*** 

Platform Mount [LP 303-1] C None 

7770.00 w/ Mount Pipe A From Face 4.00 
-6.00 
0.00 

7770.00 w/ Mount Pipe A From Face 4.00 
6.00 
0.00 

7770.00 w/ Mount Pipe 8 From Face 4.00 
-2.00 
0.00

7770.00 w/ Mount Pipe 8 From Face 4.00 
6.00 
0.00 

7770.00 w/ Mount Pipe C From Face 4.00 
-6.00 
0.00

7770.00 w/ Mount Pipe C From Face 4.00 
6.00 
0.00 

HPA-65R-8UU-H8 w/ A From Face 4.00 
Mount Pipe 2.00 

0.00 

HPA-65R-8UU-H8 w/ 8 From Face 4.00 
Mount Pipe -6.00

0.00 

HPA-65R-8UU-H8 w/ C From Face 4.00 
Mount Pipe 2.00 

0.00 

RRUS 32 82 A From Face 4.00 
0.00 
0.00 

RRUS 32 82 8 From Face 4.00 
0.00 
0.00 

RRUS 32 82 C From Face 4.00 

tnxTower Report - version 8.0.5.0 

Azimuth Placement 
Adjustmen 

t 

ft 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

0.0000 150.00 

Ice 
1" Ice 
2" Ice 

No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

C�A 
Front 

ft2 

3.21 
3.66 

14.69 
18.01 
21.34 
28.08 

5.75 
6.18 
6.61 
7.49 

5.75 
6.18 
6.61 
7.49 

5.75 
6.18 
6.61 
7.49 

5.75 
6.18 
6.61 
7.49 

5.75 
6.18 
6.61 
7.49 

5.75 
6.18 
6.61 
7.49 

12.25 
13.19 
14.16 
16.14 

12.25 
13.19 
14.16 
16.14 

12.25 
13.19 
14.16 
16.14 

2.73 
2.95 
3.18 
3.66 

2.73 
2.95 
3.18 
3.66 

2.73 
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C�A Weight 
Side 

ft2 K 

1.49 0.09 
1.83 0.15 

14.69 1.25 
18.01 1.57 
21.34 1.94 
28.08 2.85 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

4.25 0.06 
5.01 0.10 
5.71 0.16 
7.16 0.29 

8.33 0.10 
9.23 0.19 

10.15 0.30 
12.05 0.54 

8.33 0.10 
9.23 0.19 

10.15 0.30 
12.05 0.54 

8.33 0.10 
9.23 0.19 

10.15 0.30 
12.05 0.54 

1.67 0.05 
1.86 0.07 
2.05 0.10 
2.46 0.16 

1.67 0.05 
1.86 0.07 
2.05 0.10 
2.46 0.16 

1.67 0.05 
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Description Face Offset Offsets: Azimuth Placement C�A C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft ft2 ft2 K 
ft 

ft 

0.00 1/2" 2.95 1.86 0.07 
0.00 Ice 3.18 2.05 0.10 

1" Ice 3.66 2.46 0.16 
2" Ice 

DC6-48-60-18-8F B From Face 1.00 0.0000 150.00 No Ice 0.92 0.92 0.02 
0.00 1/2" 1.46 1.46 0.04 
0.00 Ice 1.64 1.64 0.06 

1" Ice 2.04 2.04 0.11 
2" Ice 

(4) 7020.00 A From Face 4.00 0.0000 150.00 No Ice 0.10 0.17 0.00 
0.00 1/2" 0.15 0.24 0.01 
0.00 Ice 0.20 0.31 0.01 

1" Ice 0.33 0.48 0.02 
2" Ice 

(4) 7020.00 B From Face 4.00 0.0000 150.00 No Ice 0.10 0.17 0.00 
0.00 1/2" 0.15 0.24 0.01 
0.00 Ice 0.20 0.31 0.01 

1" Ice 0.33 0.48 0.02 
2" Ice 

(4) 7020.00 C From Face 4.00 0.0000 150.00 No Ice 0.10 0.17 0.00 
0.00 1/2" 0.15 0.24 0.01 
0.00 Ice 0.20 0.31 0.01 

1" Ice 0.33 0.48 0.02 
2" Ice 

(2) LGP21401 A From Face 4.00 0.0000 150.00 No Ice 1.10 0.35 0.01 
0.00 1/2" 1.24 0.44 0.02 
0.00 Ice 1.38 0.54 0.03 

1" Ice 1.69 0.77 0.05 
2" Ice 

(2) LGP21401 B From Face 4.00 0.0000 150.00 No Ice 1.10 0.35 0.01 
0.00 1/2" 1.24 0.44 0.02 
0.00 Ice 1.38 0.54 0.03 

1" Ice 1.69 0.77 0.05 
2" Ice 

(2) LGP21401 C From Face 4.00 0.0000 150.00 No Ice 1.10 0.35 0.01 
0.00 1/2" 1.24 0.44 0.02 
0.00 Ice 1.38 0.54 0.03 

1" Ice 1.69 0.77 0.05 
2" Ice 

(2) LGP21901 A From Face 4.00 0.0000 150.00 No Ice 0.23 0.16 0.01 
0.00 1/2" 0.29 0.21 0.01 
0.00 Ice 0.36 0.28 0.01 

1" Ice 0.53 0.42 0.02 
2" Ice 

(2) LGP21901 B From Face 4.00 0.0000 150.00 No Ice 0.23 0.16 0.01 
0.00 1/2" 0.29 0.21 0.01 
0.00 Ice 0.36 0.28 0.01 

1" Ice 0.53 0.42 0.02 
2" Ice 

(2) LGP21901 C From Face 4.00 0.0000 150.00 No Ice 0.23 0.16 0.01 
0.00 1/2" 0.29 0.21 0.01 
0.00 Ice 0.36 0.28 0.01 

1" Ice 0.53 0.42 0.02 
2" Ice 

1001983 A From Face 4.00 0.0000 150.00 No Ice 0.18 0.08 0.00 
0.00 1/2" 0.23 0.13 0.00 
0.00 Ice 0.30 0.18 0.01 

1" Ice 0.44 0.30 0.01 
2" Ice 

1001983 B From Face 4.00 0.0000 150.00 No Ice 0.18 0.08 0.00 
0.00 1/2" 0.23 0.13 0.00 
0.00 Ice 0.30 0.18 0.01 

1" Ice 0.44 0.30 0.01 
2" Ice 

1001983 C From Face 4.00 0.0000 150.00 No Ice 0.18 0.08 0.00 
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Description Face Offset Offsets: Azimuth Placement C�A C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft ft2 ft2 K 

ft 

ft 

0.00 1/2" 0.23 0.13 0.00 
0.00 Ice 0.30 0.18 0.01 

1" Ice 0.44 0.30 0.01 
2" Ice 

... 

T-Arm Mount [TA 602-3] C None 0.0000 139.00 No Ice 13.40 13.40 0.77 
1/2" 16.44 16.44 1.00 
Ice 19.70 19.70 1.29 

1" Ice 25.86 25.86 2.05 
2" Ice 

Site Pro 1 SFS-H A From Face 0.00 0.0000 139.00 No Ice 2.68 1.97 0.07 
0.00 1/2" 3.13 2.33 0.08 
0.00 Ice 3.65 2.74 0.11 

1" Ice 4.69 3.56 0.17 
2" Ice 

Site Pro 1 SFS-H B From Face 0.00 0.0000 139.00 No Ice 2.68 1.97 0.07 
0.00 1/2" 3.13 2.33 0.08 
0.00 Ice 3.65 2.74 0.11 

1" Ice 4.69 3.56 0.17 
2" Ice 

Site Pro 1 SFS-H C From Face 0.00 0.0000 139.00 No Ice 2.68 1.97 0.07 
0.00 1/2" 3.13 2.33 0.08 
0.00 Ice 3.65 2.74 0.11 

1" Ice 4.69 3.56 0.17 
2" Ice 

Perfect Vision# PV-PKBK A From Face 0.00 0.0000 139.00 No Ice 6.32 4.85 0.09 
[NA 509-1] 0.00 1/2" 7.79 6.36 0.14 

-4.50 Ice 9.36 7.94 0.20 
1" Ice 12.81 11.32 0.36 
2" Ice 

Perfect Vision# PV-PKBK B From Face 0.00 0.0000 139.00 No Ice 6.32 4.85 0.09 
[NA 509-1] 0.00 1/2" 7.79 6.36 0.14 

-4.50 Ice 9.36 7.94 0.20 
1" Ice 12.81 11.32 0.36 
2" Ice 

Perfect Vision# PV-PKBK C From Face 0.00 0.0000 139.00 No Ice 6.32 4.85 0.09 
[NA 509-1] 0.00 1/2" 7.79 6.36 0.14 

-4.50 Ice 9.36 7.94 0.20 
1" Ice 12.81 11.32 0.36 
2" Ice 

12'6"x2" Horizontal pipe A From Face 3.00 0.0000 139.00 No Ice 2.97 0.01 0.05 
0.00 1/2" 4.25 0.05 0.07 
-1.75 Ice 5.54 0.08 0.10 

1" Ice 8.05 0.16 0.18 
2" Ice 

12'6"x2" Horizontal pipe B From Face 3.00 0.0000 139.00 No Ice 2.97 0.01 0.05 
0.00 1/2" 4.25 0.05 0.07 
-1.75 Ice 5.54 0.08 0.10 

1" Ice 8.05 0.16 0.18 
2" Ice 

12'6"x2" Horizontal pipe C From Face 3.00 0.0000 139.00 No Ice 2.97 0.01 0.05 
0.00 1/2" 4.25 0.05 0.07 
-1.75 Ice 5.54 0.08 0.10 

1" Ice 8.05 0.16 0.18 
2" Ice 

6'x2" Mount Pipe A From Face 3.00 0.0000 139.00 No Ice 1.43 1.43 0.02 
0.00 1/2" 1.92 1.92 0.03 
0.00 Ice 2.29 2.29 0.05 

1" Ice 3.06 3.06 0.09 
2" Ice 

6'x2" Mount Pipe B From Face 3.00 0.0000 139.00 No Ice 1.43 1.43 0.02 
0.00 1/2" 1.92 1.92 0.03 
0.00 Ice 2.29 2.29 0.05 

1" Ice 3.06 3.06 0.09 
2" Ice 
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159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Description Face Offset Offsets: 
or Type Horz 

Leg Lateral 
Vert 

ft 

ft 

ft 

6'x2" Mount Pipe C From Face 3.00 
0.00 
0.00 

APXV18-203219-C-A20 w/ A From Face 3.00 
Mount Pipe -6.00 

-2.00

APXV18-203219-C-A20 w/ 8 From Face 3.00 
Mount Pipe -6.00

-2.00 

APXV18-203219-C-A20 w/ C From Face 3.00 
Mount Pipe -6.00

-2.00 

APXVAARR24_ 43-U-NA20 A From Face 3.00 
w/ Mount Pipe 6.00 

-2.00 

APXVAARR24_ 43-U-NA20 8 From Face 3.00 
w/ Mount Pipe 6.00 

-2.00 

APXVAARR24_ 43-U-NA20 C From Face 3.00 
w/ Mount Pipe 6.00 

-2.00 

KRY 112 489/2 A From Face 3.00 
0.00 
0.00 

KRY 112 489/2 8 From Face 3.00 
0.00 
0.00 

KRY 112 489/2 C From Face 3.00 
0.00 
0.00 

RADIO 4449 812/871 A From Face 3.00 
0.00 
0.00 

RADIO 4449 812/871 8 From Face 3.00 
0.00 
0.00 

RADIO 4449 812/871 C From Face 3.00 
0.00 
0.00 
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Azimuth Placement 
Adjustmen 

t 

ft 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

0.0000 139.00 

No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
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C�A C�A Weight 
Front Side 

ft2 ft2 K 

1.43 1.43 0.02 
1.92 1.92 0.03 
2.29 2.29 0.05 
3.06 3.06 0.09 

5.76 4.00 0.06 
6.19 4.74 0.11 
6.62 5.43 0.16 
7.49 6.85 0.29 

5.76 4.00 0.06 
6.19 4.74 0.11 
6.62 5.43 0.16 
7.49 6.85 0.29 

5.76 4.00 0.06 
6.19 4.74 0.11 
6.62 5.43 0.16 
7.49 6.85 0.29 

14.69 6.87 0.19 
15.46 7.55 0.31 
16.23 8.25 0.46 
17.82 9.67 0.79 

14.69 6.87 0.19 
15.46 7.55 0.31 
16.23 8.25 0.46 
17.82 9.67 0.79 

14.69 6.87 0.19 
15.46 7.55 0.31 
16.23 8.25 0.46 
17.82 9.67 0.79 

0.56 0.37 0.02 
0.66 0.45 0.02 
0.76 0.54 0.03 
1.00 0.75 0.05 

0.56 0.37 0.02 
0.66 0.45 0.02 
0.76 0.54 0.03 
1.00 0.75 0.05 

0.56 0.37 0.02 
0.66 0.45 0.02 
0.76 0.54 0.03 
1.00 0.75 0.05 

1.65 1.30 0.08 
1.81 1.44 0.09 
1.98 1.60 0.11 
2.34 1.92 0.16 

1.65 1.30 0.08 
1.81 1.44 0.09 
1.98 1.60 0.11 
2.34 1.92 0.16 

1.65 1.30 0.08 
1.81 1.44 0.09 
1.98 1.60 0.11 
2.34 1.92 0.16 



159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Description Face Offset Offsets: Azimuth 
or Type Horz Adjustmen 

Leg Lateral t 
Vert 

ft 

ft 

ft 
... 

Platform Mount [LP 303-1] C None 0.0000 

(4) 6'x2" Mount Pipe A From Face 4.00 0.0000 
0.00 
0.00 

(4) 6'x2" Mount Pipe B From Face 4.00 0.0000 
0.00 
0.00 

(4) 6'x2" Mount Pipe C From Face 4.00 0.0000 
0.00 
0.00 

BSAMNT-SBS-2-2 Side By A From Face 4.00 0.0000 
Side Bracket 2.00 

0.00 

BSAMNT-SBS-2-2 Side By B From Face 4.00 0.0000 
Side Bracket 2.00 

0.00 

BSAMNT-SBS-2-2 Side By C From Face 4.00 0.0000 
Side Bracket 2.00 

0.00 

JAHH-65B-R3B A From Face 4.00 0.0000 
2.50 
2.00 

JAHH-65B-R3B B From Face 4.00 0.0000 
2.50 
2.00 

JAHH-65B-R3B C From Face 4.00 0.0000 
2.50 
2.00 

JAHH-65B-R3B A From Face 4.00 0.0000 
1.50 
2.00 

JAHH-65B-R3B B From Face 4.00 0.0000 
1.50 
2.00 

JAHH-65B-R3B C From Face 4.00 0.0000 
1.50 
2.00 
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Placement 

ft 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

125.00 

No Ice 
1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 
2" Ice 
No Ice 

1/2" 
Ice 

1" Ice 

C�A 
Front 

ft2 

14.69 
18.01 
21.34 
28.08 

1.43 
1.92 
2.29 
3.06 

1.43 
1.92 
2.29 
3.06 

1.43 
1.92 
2.29 
3.06 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

5.29 
5.75 
6.22 
7.20 

5.29 
5.75 
6.22 
7.20 

5.29 
5.75 
6.22 
7.20 

5.29 
5.75 
6.22 
7.20 

5.29 
5.75 
6.22 
7.20 

5.29 
5.75 
6.22 
7.20 
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C�A Weight 
Side 

ft2 K 

14.69 1.25 
18.01 1.57 
21.34 1.94 
28.08 2.85 

1.43 0.02 
1.92 0.03 
2.29 0.05 
3.06 0.09 

1.43 0.02 
1.92 0.03 
2.29 0.05 
3.06 0.09 

1.43 0.02 
1.92 0.03 
2.29 0.05 
3.06 0.09 

0.00 0.07 
0.00 0.09 
0.00 0.11 
0.00 0.15 

0.00 0.07 
0.00 0.09 
0.00 0.11 
0.00 0.15 

0.00 0.07 
0.00 0.09 
0.00 0.11 
0.00 0.15 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 

3.05 0.06 
3.48 0.12 
3.93 0.19 
4.84 0.33 
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Description Face Offset Offsets: Azimuth Placement C�A C�A Weight 
or Type Horz Adjustmen Front Side 

Leg Lateral t 
Vert 

ft ft ft2 ft2 K 
ft 

ft 

2" Ice 
(2) D8-T1-6Z-8AB-OZ B From Face 4.00 0.0000 125.00 No Ice 4.80 2.00 0.04 

0.00 1/2" 5.07 2.19 0.08 
2.00 Ice 5.35 2.39 0.12 

1" Ice 5.93 2.81 0.21 
2" Ice 

RFV01U-D2A A From Face 4.00 0.0000 125.00 No Ice 1.88 1.01 0.07 
0.00 1/2" 2.05 1.14 0.09 
2.00 Ice 2.22 1.28 0.11 

1" Ice 2.60 1.59 0.15 
2" Ice 

RFV01U-D2A B From Face 4.00 0.0000 125.00 No Ice 1.88 1.01 0.07 
0.00 1/2" 2.05 1.14 0.09 
2.00 Ice 2.22 1.28 0.11 

1" Ice 2.60 1.59 0.15 
2" Ice 

RFV01U-D2A C From Face 4.00 0.0000 125.00 No Ice 1.88 1.01 0.07 
0.00 1/2" 2.05 1.14 0.09 
2.00 Ice 2.22 1.28 0.11 

1" Ice 2.60 1.59 0.15 
2" Ice 

CBC78T-DS-43-2X A From Face 4.00 0.0000 125.00 No Ice 0.37 0.51 0.02 
0.00 1/2" 0.45 0.60 0.03 
2.00 Ice 0.53 0.70 0.04 

1" Ice 0.72 0.93 0.06 
2" Ice 

CBC78T-DS-43-2X B From Face 4.00 0.0000 125.00 No Ice 0.37 0.51 0.02 
0.00 1/2" 0.45 0.60 0.03 
2.00 Ice 0.53 0.70 0.04 

1" Ice 0.72 0.93 0.06 
2" Ice 

CBC78T-DS-43-2X C From Face 4.00 0.0000 125.00 No Ice 0.37 0.51 0.02 
0.00 1/2" 0.45 0.60 0.03 
2.00 Ice 0.53 0.70 0.04 

1" Ice 0.72 0.93 0.06 
2" Ice 

RFV01U-D1A A From Face 4.00 0.0000 125.00 No Ice 1.88 1.25 0.08 
0.00 1/2" 2.05 1.39 0.10 
2.00 Ice 2.22 1.54 0.12 

1" Ice 2.60 1.86 0.18 
2" Ice 

RFV01U-D1A B From Face 4.00 0.0000 125.00 No Ice 1.88 1.25 0.08 
0.00 1/2" 2.05 1.39 0.10 
2.00 Ice 2.22 1.54 0.12 

1" Ice 2.60 1.86 0.18 
2" Ice 

RFV01U-D1A C From Face 4.00 0.0000 125.00 No Ice 1.88 1.25 0.08 
0.00 1/2" 2.05 1.39 0.10 
2.00 Ice 2.22 1.54 0.12 

1" Ice 2.60 1.86 0.18 
2" Ice 

Side Ann Mount [SO 701- C None 0.0000 109.00 No Ice 0.85 1.67 0.07 
1] 1/2" 1.14 2.34 0.08 

Ice 1.43 3.01 0.09 
1" Ice 2.01 4.35 0.12 
2" Ice 

Side Ann Mount [SO 201- C None 0.0000 109.00 No Ice 1.78 2.61 0.10 
1] 1/2" 2.24 3.15 0.12 

Ice 2.75 3.73 0.14 
1" Ice 3.89 4.99 0.22 
2" Ice 

DB589 C From Face 4.00 0.0000 109.00 No Ice 2.13 2.13 0.01 
0.00 1/2" 3.00 3.00 0.03 
5.00 Ice 3.76 3.76 0.05 
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159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustmen 

t 

Placement 

ft 

Load Combinations 

Comb. 
No. 

1 
2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Dead Only 
1.2 Dead+1.0 Wind O deg - No Ice 
0.9 Dead+1.0 Wind O deg - No Ice 
1.2 Dead+1.0 Wind 30 deg- No Ice 
0.9 Dead+1.0 Wind 30 deg - No Ice 
1.2 Dead+1.0 Wind 60 deg - No Ice 
0.9 Dead+1.0 Wind 60 deg - No Ice 
1.2 Dead+1.0 Wind 90 deg - No Ice 
0.9 Dead+1.0 Wind 90 deg - No Ice 
1.2 Dead+1.0 Wind 120 deg - No Ice 
0.9 Dead+1.0 Wind 120 deg - No Ice 
1.2 Dead+1.0 Wind 150 deg - No Ice 
0.9 Dead+1.0 Wind 150 deg - No Ice 
1.2 Dead+1.0 Wind 180 deg - No Ice 
0.9 Dead+1.0 Wind 180 deg - No Ice 
1.2 Dead+1.0 Wind 210 deg - No Ice 
0.9 Dead+1.0 Wind 210 deg - No Ice 
1.2 Dead+1.0 Wind 240 deg - No Ice 
0.9 Dead+1.0 Wind 240 deg - No Ice 
1.2 Dead+1.0 Wind 270 deg - No Ice 
0.9 Dead+1.0 Wind 270 deg - No Ice 
1.2 Dead+1.0 Wind 300 deg - No Ice 
0.9 Dead+1.0 Wind 300 deg - No Ice 
1.2 Dead+1.0 Wind 330 deg - No Ice 
0.9 Dead+1.0 Wind 330 deg - No Ice 
1.2 Dead+1.0 Ice 
1.2 Dead+1.0 Wind O deg+1.0 Ice 
1.2 Dead+1.0 Wind 30 deg+1.0 Ice 
1.2 Dead+1.0 Wind 60 deg+1.0 Ice 
1.2 Dead+1.0 Wind 90 deg+1.0 Ice 
1.2 Dead+1.0 Wind 120 deg+1.0 Ice 
1.2 Dead+1.0 Wind 150 deg+1.0 Ice 
1.2 Dead+1.0 Wind 180 deg+1.0 Ice 
1.2 Dead+1.0 Wind 210 deg+1.0 Ice 
1.2 Dead+1.0 Wind 240 deg+1.0 Ice 
1.2 Dead+1.0 Wind 270 deg+1.0 Ice 
1.2 Dead+1.0 Wind 300 deg+1.0 Ice 
1.2 Dead+1.0 Wind 330 deg+1.0 Ice 
Dead+Wind O deg - Service 
Dead+Wind 30 deg - Service 
Dead+Wind 60 deg - Service 
Dead+Wind 90 deg - Service 
Dead+Wind 120 deg - Service 
Dead+Wind 150 deg - Service 
Dead+Wind 180 deg - Service 
Dead+Wind 210 deg - Service 
Dead+Wind 240 deg - Service 
Dead+Wind 270 deg - Service 
Dead+Wind 300 deg - Service 
Dead+Wind 330 deg - Service 
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C�A C�A Weight 
Front Side 

ft2 ft2 K 

1" Ice 4.82 4.82 0.11 
2" Ice 



159.857 Ft Monopole Tower Structural Analysis 
Project Number 400087, Order 512997, Revision 0 

Maximum Member Forces 

Sectio Elevation Component Condition Gov. Axial 
n ft Type Load 

No. Comb. K 
L1 159.857 - Pole Max Tension 27 0.00 

154.857 

Max. Compression 26 -9.53

Max. Mx 8 -3.33 

Max. My 14 -3.32

Max. Vy 8 5.39 

Max. Vx 14 5.40

Max. Torque 8 

L2 154.857 - Pole Max Tension 1 0.00 

149.857 

Max. Compression 26 -17.35

Max. Mx 20 -6.21 

Max. My 2 -6.21 

Max. Vy 8 10.46 

Max. Vx 14 10.47 

Max. Torque 18 

L3 149.857 - Pole Max Tension 1 0.00 

144.857 

Max. Compression 26 -17.87 

Max. Mx 20 -6.53

Max. My 2 -6.53

Max. Vy 8 10.77 

Max. Vx 14 10.79 

Max. Torque 18 

L4 144.857 - Pole Max Tension 1 0.00 

139.857 

Max. Compression 26 -18.43

Max. Mx 20 -6.89 

Max. My 2 -6.89 

Max. Vy 8 11.09 

Max. Vx 14 11.11 

Max. Torque 18 

LS 139.857 - Pole Max Tension 1 0.00 

134.857 

Max. Compression 26 -26.08 

Max. Mx 20 -9.93

Max. My 2 -9.92 

Max. Vy 8 15.64

Max. Vx 14 15.66 

Max. Torque 18 

L6 134.857 - Pole Max Tension 1 0.00 

129.857 

Max. Compression 26 -26.75 

Max. Mx 20 -10.44 

Max. My 2 -10.44

Max. Vy 8 15.94

Max. Vx 14 15.97

Max. Torque 18 

L7 129.857 - Pole Max Tension 1 0.00 

125.75 

Max. Compression 26 -27.34 

Max. Mx 20 -10.89 

Max. My 2 -10.89 

Max. Vy 8 16.19 

Max. Vx 14 16.22 

Max. Torque 18 

LB 125.75- Pole Max Tension 1 0.00 

125.5 

Max. Compression 26 -27.38

Max. Mx 20 -10.93

Max. My 2 -10.93

Max. Vy 8 16.20 

Max. Vx 14 16.24

Max. Torque 18 

L9 125.5 - Pole Max Tension 1 0.00 
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Major Axis 
Moment 

kie_-ft 
-0.00 

-0.01 

-20.79 

0.01

-20.79

0.01

0.00 

1.14 

50.77 

0.17 

-50.14

0.18

0.00 

1.14 

103.83 

0.17 

-103.21

0.21

0.00 

1.14 

158.46 

0.18 

-157.86 

0.23

0.00 

1.13 

225.68 

0.17 

-225.09

0.25

0.00 

1.11 

304.57 

0.17 

-304.01

0.27

0.00 

1.10 

370.51 

0.16 

-369.97 

0.28

0.00 

1.10 

374.56 

0.16 

-374.01

0.28

0.00 
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Minor Axis 
Moment 

kie_-ft 
-0.00 

0.03 

0.02 

-20.81 

0.02 

-20.81 

-0.00 

0.00

2.37 

0.38 

51.09 

0.40 

-49.88 

-3.06 

0.00

2.43 

0.41 

104.16 

0.45 

-103.02 

-3.06 

0.00

2.49 

0.44 

158.80 

0.49 

-157.73

-3.06

0.00

2.55 

0.45 

226.03 

0.53 

-225.07

-3.06

0.00

2.60 

0.47 

304.93 

0.57 

-304.09

-3.06 

0.00 

2.64 

0.47 

370.88 

0.60 

-370.14

-3.05

0.00

2.64 

0.47 

374.93 

0.60 

-374.20

-3.05

0.00
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
118.978 

Max. Compression 26 -34.73 -0.40 3.52 
Max. Mx 8 -14.18 -430.46 1.24 
Max. My 2 -14.20 -0.62 430.72 
Max. Vy 8 19.68 -430.46 1.24 
Max. Vx 14 19.75 0.33 -429.82 

Max. Torque 20 -3.06
L10 118.978 - Pole Max Tension 1 0.00 0.00 0.00

117.978 
Max. Compression 26 -36.36 -0.42 3.57 

Max. Mx 8 -15.31 -524.80 1.72 
Max. My 14 -15.25 0.80 -525.06
Max. Vy 8 20.06 -524.80 1.72 
Max. Vx 14 20.37 0.80 -525.06

Max. Torque 20 -3.06
L11 117.978- Pole Max Tension 1 0.00 0.00 0.00

112.978 
Max. Compression 26 -37.68 -0.44 3.61

Max. Mx 8 -16.29 -626.01 2.23 
Max. My 14 -16.21 1.29 -628.50 
Max. Vy 8 20.44 -626.01 2.23 
Max. Vx 14 21.02 1.29 -628.50

Max. Torque 20 -3.06
L12 112.978 - Pole Max Tension 1 0.00 0.00 0.00

107.978 
Max. Compression 26 -39.42 -0.46 3.24

Max. Mx 8 -17.49 -729.78 2.70
Max. My 14 -17.39 1.79 -735.94 
Max. Vy 8 21.10 -729.78 2.70
Max. Vx 14 21.96 1.79 -735.94 

Max. Torque 20 -3.06
L13 107.978 - Pole Max Tension 1 0.00 0.00 0.00

103 
Max. Compression 26 -40.83 -0.46 3.26 

Max. Mx 8 -18.50 -836.35 3.20 
Max. My 14 -18.40 2.28 -846.86
Max. Vy 8 21.74 -836.35 3.20 
Max. Vx 14 22.63 2.28 -846.86

Max. Torque 18 -2.69 
L14 103 - 102.75 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -40.92 -0.46 3.26 
Max. Mx 8 -18.57 -841.79 3.22 
Max. My 14 -18.47 2.30 -852.52
Max. Vy 8 21.76 -841.79 3.22 
Max. Vx 14 22.66 2.30 -852.52

Max. Torque 18 -2.69 
L15 102.75- Pole Max Tension 1 0.00 0.00 0.00

100.21 
Max. Compression 26 -41.83 -0.46 3.28 

Max. Mx 8 -19.21 -897.51 3.48
Max. My 14 -19.11 2.55 -910.56 
Max. Vy 8 22.13 -897.51 3.48
Max. Vx 14 23.05 2.55 -910.56 

Max. Torque 18 -2.69
L16 100.21 - Pole Max Tension 1 0.00 0.00 0.00

95.6875 
Max. Compression 26 -41.90 -0.46 3.28 

Max. Mx 8 -19.27 -901.70 3.49
Max. My 14 -19.17 2.57 -914.92 
Max. Vy 8 22.14 -901.70 3.49
Max. Vx 14 23.08 2.57 -914.92 

Max. Torque 18 -2.69 
L17 95.6875- Pole Max Tension 1 0.00 0.00 0.00

94.6875 
Max. Compression 26 -45.36 -0.48 3.29 

Max. Mx 8 -21.85 -1022.13 4.03 
Max. My 14 -21.75 3.09 -1040.53
Max. Vy 8 23.01 -1022.13 4.03 
Max. Vx 14 24.03 3.09 -1040.53
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
Max. Torque 18 -2.68 

L18 94.6875- Pole Max Tension 1 0.00 0.00 0.00 
93.5 

Max. Compression 26 -45.89 -0.49 3.29 
Max. Mx 8 -22.21 -1049.55 4.15 
Max. My 14 -22.11 3.21 -1069.17 
Max. Vy 8 23.19 -1049.55 4.15 
Max. Vx 14 24.23 3.21 -1069.17 

Max. Torque 18 -2.68 
L19 93.5- 93.25 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -46.01 -0.49 3.29
Max. Mx 8 -22.31 -1055.35 4.18 
Max. My 14 -22.21 3.24 -1075.24
Max. Vy 8 23.22 -1055.35 4.18 
Max. Vx 14 24.27 3.24 -1075.24

Max. Torque 18 -2.68 
L20 93.25- Pole Max Tension 1 0.00 0.00 0.00 

89.25 
Max. Compression 26 -48.00 -0.50 3.30 

Max. Mx 8 -23.73 -1149.47 4.58 
Max. My 14 -23.63 3.63 -1173.70
Max. Vy 8 23.85 -1149.47 4.58 
Max. Vx 14 24.98 3.63 -1173.70

Max. Torque 18 -2.68 
L21 89.25- 89 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -48.13 -0.50 3.30
Max. Mx 8 -23.83 -1155.43 4.60 
Max. My 14 -23.72 3.65 -1179.95
Max. Vy 8 23.88 -1155.43 4.60 
Max. Vx 14 25.02 3.65 -1179.95

Max. Torque 18 -2.68 
L22 89- 86.5 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -49.43 -0.51 3.31 
Max. Mx 8 -24.76 -1215.63 4.86 
Max. My 14 -24.66 3.90 -1243.05
Max. Vy 8 24.28 -1215.63 4.86 
Max. Vx 14 25.48 3.90 -1243.05

Max. Torque 18 -2.68 
L23 86.5- 86.25 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -49.55 -0.52 3.31 
Max. Mx 8 -24.85 -1221.70 4.88 
Max. My 14 -24.74 3.93 -1249.42
Max. Vy 8 24.32 -1221.70 4.88 
Max. Vx 14 25.51 3.93 -1249.42

Max. Torque 18 -2.68 
L24 86.25- Pole Max Tension 1 0.00 0.00 0.00 

81.25 
Max. Compression 26 -51.79 -0.53 3.32 

Max. Mx 8 -26.48 -1345.12 5.38 
Max. My 14 -26.38 4.42 -1379.03 
Max. Vy 8 25.06 -1345.12 5.38
Max. Vx 14 26.35 4.42 -1379.03

Max. Torque 18 -2.68 
L25 81.25 - Pole Max Tension 1 0.00 0.00 0.00 

76.25 
Max. Compression 26 -54.04 -0.55 3.33 

Max. Mx 8 -28.15 -1472.22 5.88 
Max. My 14 -28.05 4.91 -1512.73
Max. Vy 8 25.80 -1472.22 5.88 
Max. Vx 14 27.16 4.91 -1512.73

Max. Torque 18 -2.68 
L26 76.25- Pole Max Tension 1 0.00 0.00 0.00 

75.42 
Max. Compression 26 -54.44 -0.56 3.33 

Max. Mx 8 -28.43 -1493.68 5.97 
Max. My 14 -28.33 4.99 -1535.32
Max. Vy 8 25.92 -1493.68 5.97 
Max. Vx 14 27.30 4.99 -1535.32

Max. Torque 18 -2.68 
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
L27 75.42- Pole Max Tension 1 0.00 0.00 0.00 

75.17 

Max. Compression 26 -54.57 -0.56 3.33 

Max. Mx 8 -28.53 -1500.16 5.99 

Max. My 14 -28.43 5.02 -1542.15

Max. Vy 8 25.96 -1500.16 5.99

Max. Vx 14 27.34 5.02 -1542.15

Max. Torque 18 -2.68 

L28 75.17 - Pole Max Tension 1 0.00 0.00 0.00 

70.17 

Max. Compression 26 -57.15 -0.58 3.35 

Max. Mx 8 -30.39 -1631.85 6.49 

Max. My 14 -30.29 5.51 -1681.00

Max. Vy 8 26.74 -1631.85 6.49

Max. Vx 14 28.22 5.51 -1681.00

Max. Torque 18 -2.68 

L29 70.17 - Pole Max Tension 1 0.00 0.00 0.00 

65.17 

Max. Compression 26 -59.76 -0.60 3.36 

Max. Mx 8 -32.29 -1767.40 6.99 

Max. My 14 -32.18 6.00 -1824.19

Max. Vy 8 27.50 -1767.40 6.99

Max. Vx 14 29.08 6.00 -1824.19

Max. Torque 18 -2.68 

L30 65.17 - Pole Max Tension 1 0.00 0.00 0.00 

60.17 

Max. Compression 26 -62.39 -0.62 3.37 

Max. Mx 8 -34.21 -1906.76 7.49 

Max. My 14 -34.11 6.49 -1971.69

Max. Vy 8 28.26 -1906.76 7.49

Max. Vx 14 29.94 6.49 -1971.69

Max. Torque 18 -2.68 

L31 60.17- 59.5 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -62.75 -0.62 3.37 

Max. Mx 8 -34.47 -1925.72 7.56

Max. My 14 -34.38 6.56 -1991.78

Max. Vy 8 28.36 -1925.72 7.56

Max. Vx 14 30.05 6.56 -1991.78

Max. Torque 18 -2.68 

L32 59.5- 59.25 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -62.88 -0.63 3.37 

Max. Mx 8 -34.57 -1932.81 7.58 

Max. My 14 -34.48 6.58 -1999.30

Max. Vy 8 28.39 -1932.81 7.58

Max. Vx 14 30.09 6.58 -1999.30

Max. Torque 18 -2.68 

L33 59.25- Pole Max Tension 1 0.00 0.00 0.00 

54.25 

Max. Compression 26 -65.55 -0.66 3.39 

Max. Mx 8 -36.52 -2076.64 8.08 

Max. My 14 -36.43 7.07 -2151.83

Max. Vy 8 29.15 -2076.64 8.08 

Max. Vx 14 30.94 7.07 -2151.83

Max. Torque 18 -2.68 

L34 54.25- 53 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -66.23 -0.68 3.40 

Max. Mx 8 -37.02 -2113.19 8.20 

Max. My 14 -36.92 7.19 -2190.63

Max. Vy 8 29.34 -2113.19 8.20

Max. Vx 14 31.16 7.19 -2190.63

Max. Torque 18 -2.68 

L35 53- 52.75 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -66.37 -0.69 3.41

Max. Mx 8 -37.13 -2120.52 8.23 

Max. My 14 -37.03 7.22 -2198.42

Max. Vy 8 29.37 -2120.52 8.23 

Max. Vx 14 31.20 7.22 -2198.42

Max. Torque 18 -2.68 

L36 52.75- Pole Max Tension 1 0.00 0.00 0.00 
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
47.0608 

Max. Compression 26 -66.43 -0.69 3.41 
Max. Mx 8 -37.17 -2123.63 8.24 
Max. My 14 -37.08 7.23 -2201.73
Max. Vy 8 29.38 -2123.63 8.24 
Max. Vx 14 31.22 7.23 -2201.73

Max. Torque 18 -2.68 
L37 47.0608- Pole Max Tension 1 0.00 0.00 0.00

46.0608 
Max. Compression 26 -72.58 -0.80 3.47 

Max. Mx 8 -41.91 -2320.69 8.89 
Max. My 14 -41.82 7.87 -2411.37
Max. Vy 8 30.48 -2320.69 8.89 
Max. Vx 14 32.47 7.87 -2411.37 

Max. Torque 18 -2.68 
L38 46.0608- Pole Max Tension 1 0.00 0.00 0.00

41.0608 
Max. Compression 26 -75.44 -0.82 3.48 

Max. Mx 8 -44.08 -2474.75 9.38 
Max. My 14 -44.00 8.36 -2575.59 
Max. Vy 8 31.18 -2474.75 9.38 
Max. Vx 14 33.25 8.36 -2575.59 

Max. Torque 18 -2.68 
L39 41.0608 - Pole Max Tension 1 0.00 0.00 0.00

39.33 
Max. Compression 26 -76.47 -0.83 3.49 

Max. Mx 8 -44.84 -2528.90 9.55 
Max. My 14 -44.76 8.53 -2633.35 
Max. Vy 8 31.43 -2528.90 9.55 
Max. Vx 14 33.54 8.53 -2633.35 

Max. Torque 18 -2.68
L40 39.33- Pole Max Tension 1 0.00 0.00 0.00

39.08 
Max. Compression 26 -76.63 -0.83 3.49 

Max. Mx 8 -44.98 -2536.76 9.58 
Max. My 14 -44.89 8.55 -2641.74 
Max. Vy 8 31.45 -2536.76 9.58 
Max. Vx 14 33.56 8.55 -2641.74 

Max. Torque 18 -2.68 
L41 39.08- Pole Max Tension 1 0.00 0.00 0.00

37.75 
Max. Compression 26 -77.48 -0.83 3.49 

Max. Mx 8 -45.60 -2578.70 9.71 
Max. My 14 -45.52 8.68 -2686.51
Max. Vy 8 31.65 -2578.70 9.71 
Max. Vx 14 33.79 8.68 -2686.51

Max. Torque 18 -2.68 
L42 37.75- 37.5 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -77.64 -0.83 3.49
Max. Mx 8 -45.72 -2586.62 9.73 
Max. My 14 -45.64 8.71 -2694.96 
Max. Vy 8 31.67 -2586.62 9.73 
Max. Vx 14 33.82 8.71 -2694.96

Max. Torque 18 -2.68 
L43 37.5- 32.5 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -80.57 -0.86 3.51 
Max. Mx 8 -47.95 -2746.63 10.22 
Max. My 14 -47.87 9.19 -2865.89
Max. Vy 8 32.35 -2746.63 10.22 
Max. Vx 14 34.58 9.19 -2865.89

Max. Torque 18 -2.68 
L44 32.5- 29.75 Pole Max Tension 1 0.00 0.00 0.00 

Max. Compression 26 -82.18 -0.87 3.51 
Max. Mx 8 -49.19 -2836.05 10.49 
Max. My 14 -49.12 9.46 -2961.48
Max. Vy 8 32.71 -2836.05 10.49 
Max. Vx 14 34.98 9.46 -2961.48

Max. Torque 18 -2.68 
L45 29.75- 29.5 Pole Max Tension 1 0.00 0.00 0.00
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
Max. Compression 26 -82.33 -0.87 3.51 

Max. Mx 8 -49.31 -2844.23 10.52 
Max. My 14 -49.25 9.48 -2970.23
Max. Vy 8 32.73 -2844.23 10.52 
Max. Vx 14 35.00 9.48 -2970.23 

Max. Torque 18 -2.68 
L46 29.5- 24.5 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -85.27 -0.88 3.53 
Max. Mx 8 -51.59 -3009.44 11.00
Max. My 14 -51.53 9.96 -3146.97
Max. Vy 8 33.38 -3009.44 11.00
Max. Vx 14 35.72 9.96 -3146.97

Max. Torque 18 -2.68 
L47 24.5- 21.25 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -87.24 -0.83 3.58 
Max. Mx 8 -53.09 -3118.60 11.32 
Max. My 14 -53.04 10.27 -3263.81
Max. Vy 8 33.83 -3118.60 11.32 
Max. Vx 14 36.22 10.27 -3263.81

Max. Torque 18 -2.68 
L48 21.25 - 21 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -87.40 -0.83 3.58 
Max. Mx 8 -53.22 -3127.06 11.34
Max. My 14 -53.17 10.30 -3272.86
Max. Vy 8 33.85 -3127.06 11.34
Max. Vx 14 36.24 10.30 -3272.86

Max. Torque 18 -2.68 
L49 21 - 20 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -88.05 -0.82 3.59 
Max. Mx 8 -53.72 -3160.97 11.44
Max. My 14 -53.68 10.39 -3309.18
Max. Vy 8 34.00 -3160.97 11.44
Max. Vx 14 36.41 10.39 -3309.18

Max. Torque 18 -2.68 
L50 20 - 19.75 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -88.22 -0.81 3.60 
Max. Mx 8 -53.87 -3169.47 11.46
Max. My 14 -53.82 10.42 -3318.28
Max. Vy 8 34.02 -3169.47 11.46
Max. Vx 14 36.43 10.42 -3318.28

Max. Torque 18 -2.68 
L51 19.75- 17 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -90.13 -0.78 3.63 
Max. Mx 8 -55.36 -3263.57 11.73 
Max. My 14 -55.32 10.68 -3419.06
Max. Vy 8 34.43 -3263.57 11.73 
Max. Vx 14 36.89 10.68 -3419.06

Max. Torque 18 -2.68 
L52 17 - 16.75 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -90.30 -0.78 3.63 
Max. Mx 8 -55.50 -3272.17 11.75 
Max. My 14 -55.46 10.70 -3428.29
Max. Vy 8 34.45 -3272.17 11.75 
Max. Vx 14 36.91 10.70 -3428.29

Max. Torque 18 -2.68 
L53 16.75- Pole Max Tension 1 0.00 0.00 0.00

11.75 
Max. Compression 26 -93.61 -0.78 3.66 

Max. Mx 8 -58.12 -3446.13 12.23 
Max. My 14 -58.09 11.18 -3614.76
Max. Vy 8 35.15 -3446.13 12.23 
Max. Vx 14 37.70 11.18 -3614.76

Max. Torque 18 -2.68 
L54 11.75- 6.75 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -96.90 -0.79 3.66 
Max. Mx 8 -60.78 -3623.52 12.71 
Max. My 14 -60.77 11.65 -3805.08 
Max. Vy 8 35.84 -3623.52 12.71 
Max. Vx 14 38.47 11.65 -3805.08
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Sectio Elevation Component Condition Gov. Axial Major Axis Minor Axis 
n ft Type Load Moment Moment 

No. Comb. K kie_-ft kie_-ft 
Max. Torque 18 -2.68

L55 6.75 - 1.75 Pole Max Tension 1 0.00 0.00 0.00
Max. Compression 26 -100.16 -0.79 3.66

Max. Mx 8 -63.48 -3804.33 13.18
Max. My 14 -63.47 12.13 -3999.24
Max. Vy 8 36.52 -3804.33 13.18
Max. Vx 14 39.23 12.13 -3999.24

Max. Torque 18 -2.68
L56 1.75- 0 Pole Max Tension 1 0.00 0.00 0.00

Max. Compression 26 -101.26 -0.79 3.66
Max. Mx 8 -64.42 -3868.43 13.35
Max. My 14 -64.42 12.29 -4068.10
Max. Vy 8 36.78 -3868.43 13.35
Max. Vx 14 39.51 12.29 -4068.10

Max. Torque 18 -2.68

Maximum Reactions 

Location Condition Gov. Vertical Horizontal, X Horizontal, Z
Load K K K 

Comb. 
Pole Max. Vert 26 101.26 0.00 0.00 

Max. Hx 21 48.33 36.44 -0.09
Max. Hz 2 64.44 -0.09 36.56
Max. Mx 2 3853.36 -0.09 36.56
Max. Mz 8 3868.43 -36.75 0.09

Max. Torsion 6 2.68 -34.31 19.81
Min. Vert 17 48.33 18.30 -31.51 
Min. Hx 9 48.33 -36.75 0.09
Min. Hz 14 64.44 0.09 -39.48
Min. Mx 14 -4068.10 0.09 -39.48
Min. Mz 20 -3838.66 36.44 -0.09

Min. Torsion 18 -2.68 31.61 -18.25

Tower Mast Reaction Summary 

Load Vertical Shearx Shear, Overturning Overturning Torque 
Combination Moment, Mx Moment, M, 

K K K kie_-ft kie_-ft kie_-ft 
Dead Only 53.70 0.00 0.00 -0.72 -0.12 0.00 
1.2 Dead+1.0 Wind O deg - 64.44 0.09 -36.56 -3853.36 -12.61 -0.81 
No Ice 
0.9 Dead+1.0 Wind O deg - 48.33 0.09 -36.56 -3813.65 -12.44 -0.80 
No Ice 
1.2 Dead+1.0 Wind 30 deg - 64.44 18.42 -31.71 -3343.42 -1944.35 -2.02
No Ice 
0.9 Dead+1.0 Wind 30 deg - 48.33 18.42 -31.71 -3308.94 -1924.39 -2.01 
No Ice 
1.2 Dead+1.0 Wind 60 deg - 64.44 34.31 -19.81 -2046.04 -3542.46 -2.68
No Ice 
0.9 Dead+1.0 Wind 60 deg - 48.33 34.31 -19.81 -2025.14 -3506.64 -2.67
No Ice 
1.2 Dead+1.0 Wind 90 deg - 64.44 36.75 -0.09 -13.35 -3868.43 -2.62
No Ice 
0.9 Dead+1.0 Wind 90 deg - 48.33 36.75 -0.09 -12.98 -3828.79 -2.62 
No Ice 
1.2 Dead+1.0 Wind 120 deg 64.44 31.78 18.24 1915.28 -3343.97 -1.87
- No Ice
0.9 Dead+1.0 Wind 120 deg 48.33 31.78 18.24 1895.89 -3309.70 -1.87 
- No Ice 
1.2 Dead+1.0 Wind 150 deg 64.44 18.29 31.68 3330.47 -1923.53 -0.62 
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Load Vertical Shearx Shearz Overturning Overturning Torque 
Combination Moment, Mx Moment, Mz 

K K K kie_-ft kie_-ft kie_-ft 
- No Ice
0.9 Dead+1.0 Wind 150 deg 48.33 18.29 31.68 3296.60 -1903.79 -0.62 
- No Ice
1.2 Dead+1.0 Wind 180 deg 64.44 -0.09 39.48 4068.10 12.29 0.80 
- No Ice
0.9 Dead+1.0 Wind 180 deg 48.33 -0.09 39.48 4027.27 12.21 0.79 
- No Ice
1.2 Dead+1.0 Wind 210 deg 64.44 -18.30 31.51 3317.36 1930.02 2.00 
- No Ice
0.9 Dead+1.0 Wind 210 deg 48.33 -18.30 31.51 3283.58 1910.27 2.00 
- No Ice
1.2 Dead+1.0 Wind 240 deg 64.44 -31.61 18.25 1922.09 3330.56 2.68 
- No Ice
0.9 Dead+1.0 Wind 240 deg 48.33 -31.61 18.25 1902.61 3296.45 2.67 
- No Ice
1.2 Dead+1.0 Wind 270 deg 64.44 -36.44 0.09 11.56 3838.66 2.63 
- No Ice
0.9 Dead+1.0 Wind 270 deg 48.33 -36.44 0.09 11.67 3799.34 2.63 
- No Ice
1.2 Dead+1.0 Wind 300 deg 64.44 -34.18 -19.62 -2023.89 3528.69 1.88 
- No Ice
0.9 Dead+1.0 Wind 300 deg 48.33 -34.18 -19.62 -2003.22 3493.08 1.88 
- No Ice
1.2 Dead+1.0 Wind 330 deg 64.44 -18.26 -31.62 -3331.02 1922.50 0.62 
- No Ice
0.9 Dead+1.0 Wind 330 deg 48.33 -18.26 -31.62 -3296.66 1902.84 0.62 
- No Ice
1.2 Dead+1.0 Ice 101.26 -0.00 -0.00 -3.66 -0.79 -0.00
1.2 Dead+1.0 Wind 0 101.26 0.01 -6.61 -785.06 -2.77 -0.14 
deg+1.0 Ice
1.2 Dead+1.0 Wind 30 101.26 3.32 -5.73 -681.38 -394.20 -0.33 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 60 101.26 6.00 -3.46 -404.63 -694.92 -0.43 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 90 101.26 6.63 -0.01 -5.83 -784.43 -0.42 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 120 101.26 5.74 3.30 385.12 -678.50 -0.29
deg+1.0 Ice 
1.2 Dead+1.0 Wind 150 101.26 3.31 5.72 671.82 -390.98 -0.09
deg+1.0 Ice 
1.2 Dead+1.0 Wind 180 101.26 -0.01 6.91 794.22 1.08 0.14 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 210 101.26 -3.33 5.73 673.73 392.61 0.33 
deg+1.0 Ice
1.2 Dead+1.0 Wind 240 101.26 -5.75 3.32 388.44 678.72 0.43 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 270 101.26 -6.63 0.01 -1.98 782.73 0.42 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 300 101.26 -5.98 -3.44 -401.20 691.15 0.29 
deg+1.0 Ice 
1.2 Dead+1.0 Wind 330 101.26 -3.30 -5.72 -679.46 389.19 0.09 
deg+1.0 Ice 
Dead+Wind O deg - Service 53.70 0.02 -6.80 -713.35 -2.42 -0.15
Dead+Wind 30 deg - Service 53.70 3.43 -5.90 -619.03 -359.74 -0.38
Dead+Wind 60 deg - Service 53.70 6.38 -3.69 -379.11 -655.44 -0.51
Dead+Wind 90 deg - Service 53.70 6.84 -0.02 -3.07 -715.64 -0.50
Dead+Wind 120 deg - 53.70 5.91 3.39 353.67 -618.63 -0.35
Service
Dead+Wind 150 deg - 53.70 3.40 5.89 615.44 -355.89 -0.12
Service
Dead+Wind 180 deg - 53.70 -0.02 7.35 751.99 2.18 0.15 
Service
Dead+Wind 210 deg - 53.70 -3.41 5.86 613.01 356.90 0.38 
Service
Dead+Wind 240 deg - 53.70 -5.88 3.40 354.93 615.96 0.51 
Service
Dead+Wind 270 deg - 53.70 -6.78 0.02 1.54 709.94 0.50 
Service
Dead+Wind 300 deg - 53.70 -6.36 -3.65 -375.01 652.70 0.35 
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Load Vertical Shearx Shearz Overturning Overturning Torque 
Combination Moment, Mx Moment, Mz 

K K K kie_-ft kie_-ft kie_-ft 
Service 
Dead+Wind 330 deg - 53.70 -3.40 -5.88 -616.73 355.51 0.12 
Service 

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 0.00 -53.70 0.00 0.00 53.70 0.00 0.000% 
2 0.09 -64.44 -36.56 -0.09 64.44 36.56 0.000% 
3 0.09 -48.33 -36.56 -0.09 48.33 36.56 0.000% 
4 18.42 -64.44 -31.71 -18.42 64.44 31.71 0.000% 
5 18.42 -48.33 -31.71 -18.42 48.33 31.71 0.000% 
6 34.31 -64.44 -19.81 -34.31 64.44 19.81 0.000% 
7 34.31 -48.33 -19.81 -34.31 48.33 19.81 0.000% 
8 36.75 -64.44 -0.09 -36.75 64.44 0.09 0.000% 
9 36.75 -48.33 -0.09 -36.75 48.33 0.09 0.000% 

10 31.78 -64.44 18.24 -31.78 64.44 -18.24 0.000% 
11 31.78 -48.33 18.24 -31.78 48.33 -18.24 0.000% 
12 18.29 -64.44 31.68 -18.29 64.44 -31.68 0.000% 
13 18.29 -48.33 31.68 -18.29 48.33 -31.68 0.000% 
14 -0.09 -64.44 39.48 0.09 64.44 -39.48 0.000% 
15 -0.09 -48.33 39.48 0.09 48.33 -39.48 0.000% 
16 -18.30 -64.44 31.51 18.30 64.44 -31.51 0.000% 
17 -18.30 -48.33 31.51 18.30 48.33 -31.51 0.000% 
18 -31.61 -64.44 18.25 31.61 64.44 -18.25 0.000% 
19 -31.61 -48.33 18.25 31.61 48.33 -18.25 0.000% 
20 -36.44 -64.44 0.09 36.44 64.44 -0.09 0.000% 
21 -36.44 -48.33 0.09 36.44 48.33 -0.09 0.000% 
22 -34.18 -64.44 -19.62 34.18 64.44 19.62 0.000% 
23 -34.18 -48.33 -19.62 34.18 48.33 19.62 0.000% 
24 -18.26 -64.44 -31.62 18.26 64.44 31.62 0.000% 
25 -18.26 -48.33 -31.62 18.26 48.33 31.62 0.000% 
26 0.00 -101.26 0.00 0.00 101.26 0.00 0.000% 
27 0.01 -101.26 -6.61 -0.01 101.26 6.61 0.000% 
28 3.32 -101.26 -5.73 -3.32 101.26 5.73 0.000% 
29 6.00 -101.26 -3.46 -6.00 101.26 3.46 0.000% 
30 6.63 -101.26 -0.01 -6.63 101.26 0.01 0.000% 
31 5.74 -101.26 3.30 -5.74 101.26 -3.30 0.000% 
32 3.31 -101.26 5.72 -3.31 101.26 -5.72 0.000% 
33 -0.01 -101.26 6.91 0.01 101.26 -6.91 0.000% 
34 -3.33 -101.26 5.73 3.33 101.26 -5.73 0.000% 
35 -5.75 -101.26 3.32 5.75 101.26 -3.32 0.000% 
36 -6.63 -101.26 0.01 6.63 101.26 -0.01 0.000% 
37 -5.98 -101.26 -3.44 5.98 101.26 3.44 0.000% 
38 -3.30 -101.26 -5.72 3.30 101.26 5.72 0.000% 
39 0.02 -53.70 -6.80 -0.02 53.70 6.80 0.000% 
40 3.43 -53.70 -5.90 -3.43 53.70 5.90 0.000% 
41 6.38 -53.70 -3.69 -6.38 53.70 3.69 0.000% 
42 6.84 -53.70 -0.02 -6.84 53.70 0.02 0.000% 
43 5.91 -53.70 3.39 -5.91 53.70 -3.39 0.000% 
44 3.40 -53.70 5.89 -3.40 53.70 -5.89 0.000% 
45 -0.02 -53.70 7.35 0.02 53.70 -7.35 0.000% 
46 -3.41 -53.70 5.86 3.41 53.70 -5.86 0.000% 
47 -5.88 -53.70 3.40 5.88 53.70 -3.40 0.000% 
48 -6.78 -53.70 0.02 6.78 53.70 -0.02 0.000% 
49 -6.36 -53.70 -3.65 6.36 53.70 3.65 0.000% 
50 -3.40 -53.70 -5.88 3.40 53.70 5.88 0.000% 

Non-Linear Convergence Results 
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Load Converged? Number Displacement Force 
Combination of C'[_cles Tolerance Tolerance 

1 Yes 4 0.00000001 0.00000001 

2 Yes 5 0.00000001 0.00044094 

3 Yes 5 0.00000001 0.00018061 

4 Yes 6 0.00000001 0.00072283 

5 Yes 6 0.00000001 0.00023666 

6 Yes 6 0.00000001 0.00084825 

7 Yes 6 0.00000001 0.00027635 

8 Yes 6 0.00000001 0.00007305 

9 Yes 5 0.00000001 0.00067422 

10 Yes 6 0.00000001 0.00071269 

11 Yes 6 0.00000001 0.00023392 

12 Yes 6 0.00000001 0.00074406 

13 Yes 6 0.00000001 0.00024550 

14 Yes 5 0.00000001 0.00061672 

15 Yes 5 0.00000001 0.00026939 

16 Yes 6 0.00000001 0.00076480 

17 Yes 6 0.00000001 0.00025317 

18 Yes 6 0.00000001 0.00070479 

19 Yes 6 0.00000001 0.00023100 

20 Yes 6 0.00000001 0.00006149 

21 Yes 5 0.00000001 0.00056718 

22 Yes 6 0.00000001 0.00082440 

23 Yes 6 0.00000001 0.00026867 

24 Yes 6 0.00000001 0.00072850 

25 Yes 6 0.00000001 0.00023962 

26 Yes 4 0.00000001 0.00007302 

27 Yes 5 0.00000001 0.00089843 

28 Yes 6 0.00000001 0.00020692 

29 Yes 6 0.00000001 0.00023215 

30 Yes 5 0.00000001 0.00093730 

31 Yes 6 0.00000001 0.00019817 

32 Yes 6 0.00000001 0.00020673 

33 Yes 5 0.00000001 0.00088222 

34 Yes 6 0.00000001 0.00021539 

35 Yes 6 0.00000001 0.00019815 

36 Yes 5 0.00000001 0.00093364 

37 Yes 6 0.00000001 0.00022468 

38 Yes 6 0.00000001 0.00020871 

39 Yes 5 0.00000001 0.00005636 

40 Yes 5 0.00000001 0.00013489 

41 Yes 5 0.00000001 0.00017886 

42 Yes 5 0.00000001 0.00007109 

43 Yes 5 0.00000001 0.00013173 

44 Yes 5 0.00000001 0.00014329 

45 Yes 5 0.00000001 0.00005825 

46 Yes 5 0.00000001 0.00015425 

47 Yes 5 0.00000001 0.00013094 

48 Yes 5 0.00000001 0.00006979 

49 Yes 5 0.00000001 0.00016866 

50 Yes 5 0.00000001 0.00013723 

Maximum Tower Deflections - Service Wind 

Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 
L1 159.857 - 18.660 41 1.2394 0.0101 

154.857 

L2 154.857 - 17.363 41 1.2338 0.0101 

149.857 

L3 149.857 - 16.081 41 1.2131 0.0101 

144.857 

L4 144.857 - 14.829 41 1.1748 0.0081 

139.857 

LS 139.857 - 13.627 41 1.1197 0.0064 

134.857 
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Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 

L6 134.857 - 12.489 41 1.0524 0.0050 
129.857 

L7 129.857 -125.75 11.428 41 0.9709 0.0038 
LB 125.75 -125.5 10.625 41 0.8963 0.0029 
L9 125.5-118.978 10.578 41 0.8915 0.0029 

L10 122.728 - 10.076 41 0.8370 0.0023 
117.978 

L11 117.978- 9.258 41 0.8051 0.0021 
112.978 

L12 112.978 - 8.439 41 0.7577 0.0017 
107.978 

L13 107.978-103 7.672 41 0.7077 0.0014 
L14 103 -102.75 6.961 41 0.6553 0.0012 
L15 102.75-100.21 6.927 41 0.6530 0.0012 
L16 100.21 -95.6875 6.586 41 0.6295 0.0011 
L17 100.021 - 6.561 41 0.6281 0.0011 

94.6875 
L18 94.6875 -93.5 5.871 41 0.6047 0.0010 
L19 93.5-93.25 5.721 41 0.5961 0.0010 
L20 93.25 -89.25 5.690 41 0.5946 0.0010 
L21 89.25-89 5.202 41 0.5698 0.0009 
L22 89-86.5 5.173 41 0.5683 0.0009 
L23 86.5-86.25 4.879 41 0.5534 0.0009 
L24 86.25 -81.25 4.850 41 0.5517 0.0009 
L25 81.25 -76.25 4.291 41 0.5151 0.0008 
L26 76.25 -75.42 3.771 41 0.4782 0.0007 
L27 75.42 -75.17 3.689 41 0.4722 0.0007 
L28 75.17-70.17 3.664 41 0.4705 0.0007 
L29 70.17-65.17 3.189 41 0.4373 0.0006 
L30 65.17-60.17 2.748 41 0.4039 0.0005 
L31 60.17 -59.5 2.343 41 0.3700 0.0005 
L32 59.5-59.25 2.292 41 0.3655 0.0004 
L33 59.25 -54.25 2.272 41 0.3639 0.0004 
L34 54.25-53 1.909 41 0.3300 0.0004 
L35 53-52.75 1.824 41 0.3215 0.0004 
L36 52.75 -47.0608 1.807 41 0.3198 0.0004 
L37 52.6442- 1.800 41 0.3191 0.0004 

46.0608 
L38 46.0608- 1.376 41 0.2934 0.0003 

41.0608 
L39 41.0608 -39.33 1.086 41 0.2593 0.0003 
L40 39.33 -39.08 0.994 41 0.2478 0.0003 
L41 39.08 -37.75 0.982 41 0.2462 0.0003 
L42 37.75-37.5 0.914 41 0.2382 0.0003 
L43 37.5-32.5 0.902 41 0.2365 0.0003 
L44 32.5-29.75 0.672 41 0.2029 0.0002 
L45 29.75-29.5 0.560 41 0.1844 0.0002 
L46 29.5-24.5 0.550 41 0.1827 0.0002 
L47 24.5-21.25 0.377 41 0.1490 0.0001 
L48 21.25-21 0.283 41 0.1274 0.0001 
L49 21 -20 0.276 41 0.1258 0.0001 
L50 20 -19.75 0.250 41 0.1193 0.0001 
L51 19.75-17 0.244 41 0.1179 0.0001 
L52 17-16.75 0.181 41 0.1020 0.0001 
L53 16.75-11.75 0.176 41 0.1005 0.0001 
L54 11.75 -6.75 0.086 41 0.0704 0.0001 
L55 6.75 -1.75 0.028 41 0.0403 0.0000 
L56 1.75 -0 0.002 41 0.0103 0.0000 

Critical Deflections and Radius of Curvature • Service Wind 

Elevation Appurtenance Gov. Deflection Tilt Twist Radius of 
Load Curvature 

ft Comb. in ft 

159.00 Platform Mount [LP 714-1] 41 18.437 1.2390 0.0101 21494 
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Elevation Appurlenance Gov. Deflection Tilt Twist Radius of 
Load Curvature 

ft Comb. in ft 

157.00 Side Arm Mount [SO 102-3] 41 17.918 1.2374 0.0101 21494 
152.00 Side Arm Mount[SO 102-3] 41 16.628 1.2241 0.0103 12922 
150.00 Platform Mount [LP 303-1] 41 16.117 1.2139 0.0101 9816 
139.00 T-Arm Mount [T A 602-3] 41 13.427 1.1090 0.0062 4448 
125.00 Platform Mount [LP 303-1] 41 10.485 0.8816 0.0027 3401 
109.00 Side Arm Mount [SO 701-1) 41 7.824 0.7182 0.0015 5602 

Maximum Tower Deflections - Design Wind 

Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 

L1 159.857 - 100.726 6 6.7040 0.0541 
154.857 

L2 154.857 - 93.742 6 6.6732 0.0541 
149.857 

L3 149.857 - 86.833 6 6.5612 0.0538 
144.857 

L4 144.857 - 80.086 6 6.3541 0.0432 
139.857 

L5 139.857 - 73.604 6 6.0562 0.0342 
134.857 

L6 134.857 - 67.465 6 5.6914 0.0266 
129.857 

L7 129.857 - 125.75 61.745 6 5.2504 0.0201 
LB 125.75 - 125.5 57.410 6 4.8460 0.0154 
L9 125.5- 118.978 57.157 6 4.8205 0.0151 

L10 122.728 - 54.448 6 4.5260 0.0123 
117.978 

L11 117.978- 50.031 6 4.3539 0.0109 
112.978 

L12 112.978 - 45.611 6 4.0981 0.0092 
107.978 

L13 107.978 - 103 41.466 6 3.8280 0.0077 
L14 103- 102.75 37.628 6 3.5443 0.0064 
L15 102.75 - 100.21 37.443 6 3.5321 0.0064 
L16 100.21 - 95.6875 35.599 6 3.4047 0.0059 
L17 100.021 - 35.465 6 3.3971 0.0059 

94.6875 
L18 94.6875 - 93.5 31.734 6 3.2710 0.0054 
L19 93.5- 93.25 30.927 6 3.2244 0.0053 
L20 93.25 - 89.25 30.759 6 3.2163 0.0053 
L21 89.25- 89 28.123 6 3.0821 0.0048 
L22 89- 86.5 27.962 6 3.0742 0.0048 
L23 86.5- 86.25 26.375 6 2.9936 0.0046 
L24 86.25 - 81.25 26.218 6 2.9840 0.0046 
L25 81.25 - 76.25 23.199 6 2.7862 0.0040 
L26 76.25 - 75.42 20.388 6 2.5867 0.0036 
L27 75.42 - 75.17 19.942 6 2.5540 0.0035 
L28 75.17- 70.17 19.808 6 2.5451 0.0035 
L29 70.17- 65.17 17.239 6 2.3652 0.0031 
L30 65.17- 60.17 14.858 6 2.1847 0.0027 
L31 60.17 - 59.5 12.667 6 2.0012 0.0024 
L32 59.5- 59.25 12.388 6 1.9769 0.0024 
L33 59.25 - 54.25 12.285 6 1.9678 0.0024 
L34 54.25- 53 10.321 6 1.7844 0.0020 
L35 53- 52.75 9.860 6 1.7388 0.0020 
L36 52.75 - 47.0608 9.769 6 1.7296 0.0020 
L37 52.6442- 9.731 6 1.7257 0.0020 

46.0608 
L38 46.0608- 7.436 6 1.5863 0.0018 

41.0608 
L39 41.0608 - 39.33 5.872 6 1.4019 0.0015 
L40 39.33 - 39.08 5.375 6 1.3397 0.0014 
L41 39.08 - 37.75 5.306 6 1.3314 0.0014 
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Section Elevation Horz. Gov. Tilt Twist 
No. Deflection Load 

ft in Comb. 
L42 37.75- 37.5 4.941 6 1.2878 0.0013 
L43 37.5- 32.5 4.874 6 1.2788 0.0013 
L44 32.5- 29.75 3.630 6 1.0970 0.0011 
L45 29.75- 29.5 3.027 6 0.9968 0.0010 
L46 29.5-24.5 2.975 6 0.9878 0.0010 
L47 24.5- 21.25 2.037 6 0.8053 0.0008 
L48 21.25- 21 1.528 6 0.6885 0.0007 
L49 21 - 20 1.492 6 0.6798 0.0006 
LSO 20 -19.75 1.354 6 0.6450 0.0006 
L51 19.75-17 1.320 6 0.6373 0.0006 
L52 17-16.75 0.978 6 0.5515 0.0005 
L53 16. 75 -11. 75 0.949 6 0.5434 0.0005 
L54 11.75 -6.75 0.466 6 0.3803 0.0003 
L55 6.75- 1.75 0.153 6 0.2176 0.0002 
L56 1.75 - 0 0.010 6 0.0554 0.0000 

Critical Deflections and Radius of Curvature· Design Wind 

Elevation Appurtenance Gov. Deflection Tilt 
Load 

ft Comb. in 
159.00 Platfonn Mount [LP 714-1] 6 99.526 6.7015 
157.00 Side Ann Mount[SO 102-3] 6 96.730 6.6928 
152.00 Side Ann Mount[SO 102-3] 6 89.779 6.6209 
150.00 Platfonn Mount [LP 303-1] 6 87.028 6.5657 
139.00 T-Arm Mount [TA 602-3] 6 72.524 5.9984 
125.00 Platfonn Mount [LP 303-1] 6 56.657 4.7664 
109.00 Side Ann Mount [SO 701-1] 6 42.291 3.8845 

Compression Checks 

Pole Design Data 

Section Elevation Size L Lu Kl/r A 
No. 

ft ft ft in2 

L1 159.857 - TP17 .6204x16.Sx0.1875 5.00 0.00 0.0 10.374 
154.857 (1) 7 

L2 154.857- TP18. 7 407x17.6204x0.18 5.00 0.00 0.0 11.041 
149.857 (2) 75 5 

L3 149.857- TP19.8611x18.7407x0.18 5.00 0.00 0.0 11.708 
144.857 (3) 75 2 

L4 144.857- TP20.9814x19.8611x0.18 5.00 0.00 0.0 12.375 
139.857 (4) 75 0 

LS 139.857 - TP22.1018x20.9814x0.18 5.00 0.00 0.0 13.041 
134.857 (5) 75 7 

L6 134.857- TP23.2221x22.101 BxO. 18 5.00 0.00 0.0 13.708 
129.857 (6) 75 5 

L7 129.857 - TP24.1425x23.2221 x0.18 4.11 0.00 0.0 14.256 
125.75 (7) 75 2 

LB 125.75 - TP24.1985x24.1425x0.18 0.25 0.00 0.0 14.289 
125.5 (8) 75 5 

L9 125.5 - TP25.66x24.1985x0.1875 6.52 0.00 0.0 14.659 
118.978 (9) 3 

L10 118.978- TP25.4891x24.4447x0.49 4.75 0.00 0.0 39.171 
117.978 (10) 38 8 

L11 117.978- TP26.5885x25.4891 x0.48 5.00 0.00 0.0 39.878 
112.978 (11) 13 4 

tnxTower Report - version 8.0.5.0 

Twist Radius of 
Curvature 

ft 
0.0540 4073 
0.0538 4073 
0.0548 2484 
0.0539 1900 
0.0329 850 
0.0146 640 
0.0079 1048 

Pu c!>Pn Ratio 
Pu 

K K Pn 
-3.31 606.92 0.005 

-6.18 645.93 0.010 

-6.50 684.93 0.009 

-6.86 723.94 0.009 

-9.89 762.94 0.013 

-10.40 801.95 0.013 

-10.85 833.99 0.013 

-10.89 835.94 0.013 

-14.11 857.57 0.016 

-15.23 2291.55 0.007 

-16.19 2332.89 0.007 
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Section Elevation Size L Lu Kllr A Pu 4>Pn Ratio 
No. Pu 

ft ft ft in2 
K K Pn 

L12 112.978- TP27.6878x26.5885x0.47 5.00 0.00 0.0 41.027 -17.37 2400.10 0.007 
107.978 (12) 5 4 

L13 107.978 - 103 TP28. 7822x27 .6878x0.46 4.98 0.00 0.0 41.572 -18.38 2432.00 0.008 
(13) 25 6 

L14 103 - 102.75 TP28.8372x28. 7822x0.55 0.25 0.00 0.0 49.380 -18.45 2888.78 0.006 
(14) 9 

L15 102.75 - TP29.3956x28.8372x0.53 2.54 0.00 0.0 49.232 -19.09 2880.11 0.007 
100.21 (15) 75 7 

L16 100.21 - TP30.39x29.3956x0.6875 4.52 0.00 0.0 62.735 -19.15 3670.03 0.005 
95.6875 (16) 5 

L17 95.6875- TP30.1188x28.9372x0. 73 5.33 0.00 0.0 68.776 -21.73 4023.42 0.005 
94.6875 (17) 75 4 

L18 94.6875- TP30.3819x30.1188x0. 73 1.19 0.00 0.0 69.392 -22.09 4059.45 0.005 
93.5 (18) 75 3 

L19 93.5- 93.25 TP30.4372x30.3819x0.91 0.25 0.00 0.0 85.511 -22.19 5002.44 0.004 
(19) 25 8 

L20 93.25 - 89.25 TP31.3234x30.4372x0.88 4.00 0.00 0.0 85.735 -23.61 5015.54 0.005 
(20) 75 7 

L21 89.25- 89 TP31.3788x31.3234x0.93 0.25 0.00 0.0 90.581 -23.71 5299.04 0.004 
(21) 75 9 

L22 89 - 86.5 (22) TP31.9326x31.3788x0.92 2.50 0.00 0.0 91.036 -24.64 5325.66 0.005 
5 9 

L23 86.5- 86.25 TP31.988x31.9326x0.762 0.25 0.00 0.0 75.571 -24.73 4420.92 0.006 
(23) 5 2 

L24 86.25- 81.25 TP33.0957x31.988x0. 737 5.00 0.00 0.0 75.744 -26.36 4431.08 0.006 

(24) 5 9 
L25 81.25 - 76.25 TP34.2034x33.0957x0. 72 5.00 0.00 0.0 77.038 -28.03 4506.77 0.006 

(25) 5 9 
L26 76.25 - 75.42 TP34.3873x34.2034x0. 72 0.83 0.00 0.0 77.462 -28.31 4531.53 0.006 

(26) 5 0 
L27 75.42 - 75.17 TP34.4427x34.3873x0.81 0.25 0.00 0.0 86.728 -28.41 5073.59 0.006 

(27) 25 1 
L28 75.17- 70.17 TP35.5504x34.4427x0.8 5.00 0.00 0.0 88.238 -30.27 5161.93 0.006 

(28) 2 
L29 70.17 - 65. 17 TP36.6581x35.5504x0. 78 5.00 0.00 0.0 89.659 -32.17 5245.08 0.006 

(29) 75 4 
L30 65.17 - 60. 17 TP37. 7658x36.6581 xO. 76 5.00 0.00 0.0 89.554 -34.10 5238.94 0.007 

(30) 25 4 
L31 60.17 - 59.5 TP37 .9142x37. 7658x0. 76 0.67 0.00 0.0 89.913 -34.36 5259.95 0.007 

(31) 25 7 
L32 59.5- 59.25 TP37.9696x37.9142x0. 76 0.25 0.00 0.0 90.047 -34.46 5267.79 0.007 

(32) 25 7 
L33 59.25 - 54.25 TP39.0773x37.9696x0. 75 5.00 0.00 0.0 91.238 -36.42 5337.43 0.007 

(33) 2 
L34 54.25- 53 TP39.3542x39.0773x0. 73 1.25 0.00 0.0 90.395 -36.91 5288.11 0.007 

(34) 75 0 
L35 53- 52.75 TP39.4096x39.3542x0. 73 0.25 0.00 0.0 90.524 -37.02 5295.69 0.007 

(35) 75 7 
L36 52.75 - TP40.67x39.4096x0. 7375 5.69 0.00 0.0 90.579 -37.07 5298.90 0.007 

47.0608 (36) 6 
L37 47.0608- TP40.2702x38.8081 xO. 76 6.58 0.00 0.0 95.615 -41.81 5593.51 0.007 

46.0608 (37) 25 5 
L38 46.0608- TP41.3807x40.2702x0. 75 5.00 0.00 0.0 96.721 -43.99 5658.19 0.008 

41.0608 (38) 3 
L39 41.0608- TP41.7651x41.3807x0.75 1.73 0.00 0.0 97.636 -44.75 5711.73 0.008 

39.33 (39) 3 
L40 39.33 - 39.08 TP41.8206x41. 7651 x0.82 0.25 0.00 0.0 107.34 -44.89 6279.92 0.007 

(40) 5 90 
L41 39.08 - 37.75 TP42.116x41.8206x0.825 1.33 0.00 0.0 108.12 -45.51 6325.16 0.007 

(41) 20 
L42 37.75- 37.5 TP42.1715x42.116x0. 75 0.25 0.00 0.0 98.603 -45.64 5768.33 0.008 

(42) 9 
L43 37.5- 32.5 TP43.282x42.1715x0. 737 5.00 0.00 0.0 99.589 -47.87 5825.96 0.008 

(43) 5 1 
L44 32.5- 29.75 TP43.8927x43.282x0. 725 2.75 0.00 0.0 99.335 -49.11 5811.12 0.008 

(44) 4 
L45 29.75- 29.5 TP43.9482x43.8927x0. 72 0.25 0.00 0.0 99.463 -49.24 5818.59 0.008 

(45) 5 2 
L46 29.5- 24.5 TP45.0587x43.9482x0. 71 5.00 0.00 0.0 100.28 -51.53 5866.84 0.009 
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Section Elevation Size L Lu Kllr A Pu $Pn Ratio 
No. Pu 

ft ft ft in2 K K Pn 
(46) 25 80 

L47 24.5- 21.25 TP45. 7805x45.0587x0. 71 3.25 0.00 0.0 101.92 -53.03 5962.33 0.009 
(47) 25 00 

L48 21.25- 21 TP45.836x45. 7805x0. 725 0.25 0.00 0.0 103.80 -53.17 6072.72 0.009 
(48) 70 

L49 21 - 20 (49) TP46.0581 x45.836x0. 725 1.00 0.00 0.0 104.31 -53.67 6102.62 0.009 
80 

LSO 20 - 19.75 TP46.1137x46.0581 x0.82 0.25 0.00 0.0 118.59 -53.82 6937.55 0.008 
(50) 5 10 

L51 19.75 - 17 TP46. 7244x46.1137x0.81 2.75 0.00 0.0 118.40 -55.31 6926.46 0.008 
(51) 25 10 

L52 17- 16.75 TP46. 7799x46. 7244x0. 77 0.25 0.00 0.0 113.16 -55.46 6620.17 0.008 
(52) 5 50 

L53 16.75 - 11.75 TP47.8904x46. 7799x0. 76 5.00 0.00 0.0 114.05 -58.09 6672.38 0.009 
(53) 25 80 

L54 11.75- 6.75 TP49.0009x47.8904x0. 75 5.00 0.00 0.0 114.86 -60.77 6719.38 0.009 
(54) 10 

L55 6.75- 1.75 TP50.1113x49.0009x0. 73 5.00 0.00 0.0 115.57 -63.47 6761.17 0.009 
(55) 75 60 

L56 1.75- 0(56) TP50.5x50.1113x0. 7375 1.75 0.00 0.0 116.48 -64.42 6814.39 0.009 
50 

Pole Bending Design Data 

Section Elevation Size Mux $Mnx Ratio Muy $Mny Ratio 
No. Mux � 

ft kip-ft kip-ft 2Mnx kip-ft kip-ft 2Mnt 
L1 159.857 - TP17 .6204x16.Sx0.1875 20.82 275.52 0.076 0.00 275.52 0.000 

154.857 (1) 
L2 154.857 - TP18.7407x17.6204x0.18 51.13 309.23 0.165 0.00 309.23 0.000 

149.857 (2) 75 
L3 149.857- TP19.8611x18.7407x0.18 104.28 342.63 0.304 0.00 342.63 0.000 

144.857 (3) 75 
L4 144.857- TP20.9814x19.8611x0.18 159.00 377.08 0.422 0.00 377.08 0.000 

139.857 (4) 75 
LS 139.857 - TP22.1018x20.9814x0.18 226.35 412.46 0.549 0.00 412.46 0.000 

134.857 (5) 75 
L6 134.857 - TP23.2221x22.101 Bx0.18 305.37 448.68 0.681 0.00 448.68 0.000 

129.857 (6) 75 
L7 129.857 - TP24.1425x23.2221 x0.18 371.43 478.97 0.775 0.00 478.97 0.000 

125.75 (7) 75 
LB 125.75 - TP24.1985x24.1425x0.18 375.49 480.83 0.781 0.00 480.83 0.000 

125.5 (8) 75 
L9 125.5- TP25.66x24.1985x0.1875 432.10 501.55 0.862 0.00 501.55 0.000 

118.978 (9) 
L10 118.978- TP25.4891x24.4447x0.49 528.15 1478.39 0.357 0.00 1478.39 0.000 

117.978 (10) 38 
L11 117.978- TP26.5885x25.4891 x0.48 632.44 1574.05 0.402 0.00 1574.05 0.000 

112. 978 ( 11) 13 
L12 112.978- TP27.6878x26.5885x0.47 740.64 1689.60 0.438 0.00 1689.60 0.000 

107.978 (12) 5 
L13 107.978 - 103 TP28. 7822x27 .6878x0.46 852.47 1783.67 0.478 0.00 1783.67 0.000 

(13) 25 
L14 103- 102.75 TP28.8372x28. 7822x0.55 858.17 2109.78 0.407 0.00 2109.78 0.000 

(14)
L15 102.75 - TP29.3956x28.8372x0.53 916.70 2147.63 0.427 0.00 2147.63 0.000 

100.21 (15) 75 
L16 100.21 - TP30.39x29.3956x0.6875 921.10 2712.29 0.340 0.00 2712.29 0.000 

95.6875 (16) 
L17 95.6875- TP30.1188x28.9372x0. 73 1047.75 3035.26 0.345 0.00 3035.26 0.000 

94.6875 (17) 75 
L18 94.6875- TP30.3819x30.1188x0. 73 1076.63 3090.53 0.348 0.00 3090.53 0.000 

93.5 (18) 75 
L19 93.5- 93.25 TP30.4372x30.3819x0.91 1082.73 3770.90 0.287 0.00 3770.90 0.000 

(19) 25 
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Section Elevation Size Mux 4>Mnx Ratio Muy cl>Mny Ratio 
No. Mux � 

ft kip-ft kip-ft 1Mnx kip-ft kip-ft 1Mnt 
L20 93.25 -89.25 TP31.3234x30.4372x0.88 1181.98 3904.07 0.303 0.00 3904.07 0.000 

(20) 75 
L21 89.25-89 TP31.3788x31.3234x0.93 1188.28 4118.92 0.288 0.00 4118.92 0.000 

(21) 75 
L22 89 -86.5 (22) TP31.9326x31.3788x0.92 1251.88 4220.58 0.297 0.00 4220.58 0.000 

5 
L23 86.5-86.25 TP31.988x31.9326x0.762 1258.30 3546.83 0.355 0.00 3546.83 0.000 

(23) 5 
L24 86.25-81.25 TP33.0957x31.988x0. 737 1388.88 3689.80 0.376 0.00 3689.80 0.000 

(24) 5 
L25 81.25 -76.25 TP34.2034x33.0957x0. 72 1523.57 3887.07 0.392 0.00 3887.07 0.000 

(25) 5 
L26 76.25 -75.42 TP34.3873x34.2034x0. 72 1546.33 3930.34 0.393 0.00 3930.34 0.000 

(26) 5 
L27 75.42 -75.17 TP34.4427x34.3873x0.81 1553.20 4385.03 0.354 0.00 4385.03 0.000 

(27) 25 
L28 75.17-70.17 TP35.5504x34.4427x0.8 1693.03 4615.13 0.367 0.00 4615.13 0.000 

(28) 
L29 70.17 -65. 17 TP36.6581x35.5504x0. 78 1837.20 4845.68 0.379 0.00 4845.68 0.000 

(29) 75 
L30 65.17 -60. 17 TP37. 7658x36.6581 xO. 76 1985.68 4999.44 0.397 0.00 4999.44 0.000 

(30) 25 
L31 60.17 -59.5 TP37 .9142x37. 7658x0. 76 2005.90 5040.03 0.398 0.00 5040.03 0.000 

(31) 25 
L32 59.5-59.25 TP37.9696x37.9142x0. 76 2013.47 5055.23 0.398 0.00 5055.23 0.000 

(32) 25 
L33 59.25 -54.25 TP39.0773x37.9696x0. 75 2166.96 5281.06 0.410 0.00 5281.06 0.000 

(33) 
L34 54.25-53 TP39.3542x39.0773x0. 73 2205.99 5274.19 0.418 0.00 5274.19 0.000 

(34) 75 
L35 53-52.75 TP39.4096x39.3542x0. 73 2213.82 5289.48 0.419 0.00 5289.48 0.000 

(35) 75 
L36 52.75 - TP40.67x39.4096x0. 7375 2217.15 5295.95 0.419 0.00 5295.95 0.000 

47.0608 (36) 
L37 47.0608- TP40.2702x38.8081 xO. 76 2427.82 5706.37 0.425 0.00 5706.37 0.000 

46.0608 (37) 25 
L38 46.0608- TP41.3807x40.2702x0. 75 2592.74 5941.34 0.436 0.00 5941.34 0.000 

41.0608 (38) 
L39 41.0608- TP41.7651x41.3807x0.75 2650.75 6055.32 0.438 0.00 6055.32 0.000 

39.33 (39) 
L40 39.33 -39.08 TP41.8206x41.7651x0.82 2659.17 6642.54 0.400 0.00 6642.54 0.000 

(40) 5 
L41 39.08 -37.75 TP42.116x41.8206x0.825 2704.13 6739.56 0.401 0.00 6739.56 0.000 

(41) 
L42 37.75-37.5 TP42.1715x42.116x0. 75 2712.61 6177.02 0.439 0.00 6177.02 0.000 

(42) 
L43 37.5-32.5 TP43.282x42.1715x0. 737 2884.24 6412.73 0.450 0.00 6412.73 0.000 

(43) 5 
L44 32.5-29.75 TP43.8927x43.282x0. 725 2980.21 6493.54 0.459 0.00 6493.54 0.000 

(44) 
L45 29.75-29.5 TP43.9482x43.8927x0. 72 2988.99 6510.40 0.459 0.00 6510.40 0.000 

(45) 5 
L46 29.5-24.5 TP45.0587x43.9482x0. 71 3166.42 6739.61 0.470 0.00 6739.61 0.000 

(46) 25 
L47 24.5-21.25 TP45. 7805x45.0587x0. 71 3283.71 6962.55 0.472 0.00 6962.55 0.000 

(47) 25 
L48 21.25-21 TP45.836x45. 7805x0. 725 3292.80 7096.40 0.464 0.00 7096.40 0.000 

(48) 
L49 21 -20 (49) TP46.0581 x45.836x0. 725 3329.25 7167.01 0.465 0.00 7167.01 0.000 
L50 20 -19.75 TP46.1137x46.0581 x0.82 3338.38 8121.78 0.411 0.00 8121.78 0.000 

(50) 5 
L51 19.75-17 TP46. 7244x46.1137x0.81 3439.55 8224.60 0.418 0.00 8224.60 0.000 

(51) 25 
L52 17 -16.75 TP46. 7799x46. 7244x0. 77 3448.80 7883.42 0.437 0.00 7883.42 0.000 

(52) 5 
L53 16.75-11.75 TP4 7 .8904x46. 7799x0. 76 3635.96 8144.88 0.446 0.00 8144.88 0.000 

(53) 25 
L54 11.75-6.75 TP49.0009x47.8904x0. 75 3826.95 8402.92 0.455 0.00 8402.92 0.000 

(54) 
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Section Elevation Size Mux 4>Mnx Ratio Muy cl>Mny Ratio 
No. Mux � 

ft kip-ft kip-ft �Mnx kip-ft kip-ft �Mnt 
L55 6.75- 1.75 TP50.1113x49.0009x0. 73 4021.78 8657.17 0.465 0.00 8657.17 0.000 

(55) 75 
L56 1.75-0(56) TP50.5x50.1113x0. 7375 4090.88 8795.00 0.465 0.00 8795.00 0.000 

Pole Shear Design Data 

Section Elevation Size Actual ci>Vn Ratio Actual cl>Tn Ratio 
No. Vu Vu Tu Tu 

ft K K �Vn kip-ft kip-ft 
Fn 

L1 159.857 - TP17 .6204x16.5x0.1875 5.40 182.08 0.030 0.00 277.97 0.000 
154.857 (1) 

L2 154.857- TP18. 7 407x17.6204x0.18 10.48 193.78 0.054 1.59 314.85 0.005 
149.857 (2) 75 

L3 149.857- TP19.8611x18.7407x0.18 10.79 205.48 0.053 1.59 354.02 0.004 
144.857 (3) 75 

L4 144.857- TP20.9814x19.8611x0.18 11.11 217.18 0.051 1.59 395.49 0.004 
139.857 (4) 75 

LS 139.857 - TP22.1018x20.9814x0.18 15.66 228.88 0.068 1.59 439.26 0.004 
134.857 (5) 75 

L6 134.857- TP23.2221x22.101 Bx0.18 15.97 240.58 0.066 1.58 485.32 0.003 
129.857 (6) 75 

L7 129.857 - TP24.1425x23.2221 x0.18 16.22 250.20 0.065 1.58 524.88 0.003 
125.75 (7) 75 

LB 125.75 - TP24.1985x24.1425x0.18 16.24 250.78 0.065 1.58 527.33 0.003 
125.5 (8) 75 

L9 125.5 - TP25.66x24.1985x0.1875 19.92 257.27 0.077 3.05 554.97 0.005 
118.978 (9) 

L10 118.978- TP25.4891x24.4447x0.49 20.54 687.47 0.030 3.05 1504.84 0.002 
117.978 (10) 38 

L11 117.978- TP26.5885x25.4891 x0.48 21.19 699.87 0.030 3.05 1600.13 0.002 
112. 978 ( 11) 13 

L12 112.978- TP27.6878x26.5885x0.47 22.13 720.03 0.031 2.69 1715.95 0.002 
107.978 (12) 5 

L13 107.978 -103 TP28. 7822x27 .6878x0.46 22.82 729.60 0.031 2.68 1809.47 0.001 
(13) 25 

L14 103 -102.75 TP28.8372x28. 7822x0.55 22.85 866.63 0.026 2.68 2146.87 0.001 
(14) 

L15 102.75 - TP29.3956x28.8372x0.53 23.25 864.03 0.027 2.68 2183.63 0.001 
100.21 (15) 75 

L16 100.21 - TP30.39x29.3956x0.6875 23.28 1101.01 0.021 2.68 2772.07 0.001 
95.6875 (16) 

L17 95.6875- TP30.1188x28.9372x0. 73 24.22 1207.03 0.020 2.68 3105.76 0.001 
94.6875 (17) 75 

L18 94.6875- TP30.3819x30.1188x0. 73 24.43 1217.83 0.020 2.68 3161.63 0.001 
93.5 (18) 75 

L19 93.5- 93.25 TP30.4372x30.3819x0.91 24.47 1500.73 0.016 2.68 3880.33 0.001 
(19) 25 

L20 93.25 -89.25 TP31.3234x30.4372x0.88 25.17 1504.66 0.017 2.68 4010.56 0.001 
(20) 75 

L21 89.25-89 TP31.3788x31.3234x0.93 25.22 1589.71 0.016 2.68 4238.01 0.001 
(21) 75 

L22 89 - 86.5 (22) TP31.9326x31.3788x0.92 25.67 1597.70 0.016 2.68 4338.53 0.001 
5 

L23 86.5-86.25 TP31.988x31.9326x0.762 25.71 1326.28 0.019 2.68 3626.80 0.001 
(23) 5 

L24 86.25 -81.25 TP33.0957x31.988x0. 737 26.54 1329.32 0.020 2.68 3767.00 0.001 
(24) 5 

L25 81.25 -76.25 TP34.2034x33.0957x0. 72 27.35 1352.03 0.020 2.68 3963.98 0.001 
(25) 5 

L26 76.25 - 75.42 TP34.3873x34.2034x0. 72 27.49 1359.46 0.020 2.68 4007.65 0.001 
(26) 5 

L27 75.42 -75.17 TP34.4427x34.3873x0.81 27.54 1522.08 0.018 2.68 4482.77 0.001 
(27) 25 

L28 75.17-70.17 TP35.5504x34.4427x0.8 28.41 1548.58 0.018 2.68 4712.74 0.001 
(28) 
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Section Elevation Size Actual ci>Vn Ratio Actual cl>Tn Ratio 
No. Vu Vu Tu Tu 

ft K K pVn kip-ft kip-ft Fn 
L29 70.17- 65.17 TP36.6581 x35.5504x0. 78 29.28 1573.52 0.019 2.68 4943.02 0.001 

(29) 75 
L30 65.17-60.17 TP37. 7658x36.6581 xO. 76 30.13 1571.68 0.019 2.68 5093.13 0.001 

(30) 25 
L31 60.17-59.5 TP37 .9142x37. 7658x0. 76 30.25 1577.99 0.019 2.68 5134.07 0.001 

(31) 25 
L32 59.5-59.25 TP37.9696x37.9142x0. 76 30.29 1580.34 0.019 2.68 5149.39 0.001 

(32) 25 
L33 59.25 - 54.25 TP39.0773x37.9696x0. 75 31.13 1601.23 0.019 2.68 5374.55 0.000 

(33) 
L34 54.25-53 TP39.3542x39.0773x0. 73 31.34 1586.43 0.020 2.68 5365.09 0.000 

(34) 75 
L35 53- 52.75 TP39.4096x39.3542x0. 73 31.37 1588.71 0.020 2.68 5380.49 0.000 

(35) 75 
L36 52.75- TP40.67x39.4096x0. 7375 31.40 1589.67 0.020 2.68 5387.02 0.000 

47.0608 (36) 
L37 47.0608- TP40.2702x38.8081 xO. 76 32.61 1678.05 0.019 2.68 5805.87 0.000 

46.0608 (37) 25 
L38 46.0608- TP41.3807x40.2702x0. 75 33.39 1697.46 0.020 2.68 6039.94 0.000 

41.0608 (38) 
L39 41.0608- TP41. 7651 x41.3807x0. 75 33.68 1713.52 0.020 2.68 6154.77 0.000 

39.33 (39) 
L40 39.33 -39.08 TP41.8206x41. 7651 x0.82 33.70 1883.97 0.018 2.68 6763.82 0.000 

(40) 5 
L41 39.08 -37.75 TP42.116x41.8206x0.825 33.93 1897.55 0.018 2.68 6861.64 0.000 

(41) 
L42 37.75-37.5 TP42.1715x42.116x0. 75 33.96 1730.50 0.020 2.68 6277.36 0.000 

(42) 
L43 37.5-32.5 TP43.282x42.1715x0. 737 34.72 1747.79 0.020 2.68 6511.97 0.000 

(43) 5 
L44 32.5-29.75 TP43.8927x43.282x0. 725 35.12 1743.34 0.020 2.68 6590.52 0.000 

(44) 
L45 29.75-29.5 TP43.9482x43.8927x0. 72 35.13 1745.58 0.020 2.68 6607.49 0.000 

(45) 5 
L46 29.5-24.5 TP45.0587x43.9482x0. 71 35.86 1760.05 0.020 2.68 6835.37 0.000 

(46) 25 
L47 24.5-21.25 TP45. 7805x45.0587x0. 71 36.35 1788.70 0.020 2.68 7059.69 0.000 

(47) 25 
L48 21.25-21 TP45.836x45. 7805x0. 725 36.38 1821.82 0.020 2.68 7197.27 0.000 

(48) 
L49 21 -20 (49) TP46.0581 x45.836x0. 725 36.54 1830.79 0.020 2.68 7268.31 0.000 
L50 20 - 19.75 TP46.1137x46.0581 x0.82 36.57 2081.27 0.018 2.68 8254.62 0.000 

(50) 5 
L51 19.75 - 17 TP46. 7244x46.1137x0.81 37.03 2077.94 0.018 2.68 8354.83 0.000 

(51) 25 
L52 17 -16.75 TP46. 7799x46. 7244x0. 77 37.05 1986.05 0.019 2.68 8001.56 0.000 

(52) 5 
L53 16.75 - 11.75 TP47.8904x46. 7799x0. 76 37.83 2001.71 0.019 2.68 8261.52 0.000 

(53) 25 
L54 11.75-6.75 TP49.0009x47.8904x0. 75 38.60 2015.81 0.019 2.68 8518.00 0.000 

(54) 
L55 6.75-1.75 TP50.1113x49.0009x0. 73 39.37 2028.35 0.019 2.68 8770.42 0.000 

(55) 75 
L56 1.75-0 (56) TP50.5x50.1113x0. 7375 39.65 2044.32 0.019 2.68 8909.00 0.000 

Pole Interaction Design Data 

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria 
No. Pu Mux Muy Vu Tu Stress Stress 

ft pPn pMnx pMnv pVn Fn Ratio Ratio 

L1 159.857 - 0.005 0.076 0.000 0.030 0.000 0.082 1.050 4.8.2 
154.857 (1) 

L2 154.857- 0.010 0.165 0.000 0.054 0.005 0.178 1.050 4.8.2 

tnxTower Report - version 8.0.5.0 



February 11, 2020 
159.857 Ft Monopole Tower Structural Analysis CCI BU No 876401 
Project Number 400087, Order 512997, Revision 0 Page 65 

Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria 

No. Pu Mux Muy Vu Tu Stress Stress 

ft �Pn �Mnx �Mnr �Vn �Tn Ratio Ratio 

149.857 (2) 
L3 149.857 - 0.009 0.304 0.000 0.053 0.004 0.317 1.050 4.8.2 

144.857 (3) 
L4 144.857 - 0.009 0.422 0.000 0.051 0.004 0.434 1.050 4.8.2 

139.857 (4) 
LS 139.857 - 0.013 0.549 0.000 0.068 0.004 0.567 1.050 4.8.2 

134.857 (5) 
L6 134.857 - 0.013 0.681 0.000 0.066 0.003 0.698 1.050 4.8.2 

129.857 (6) 
L7 129.857 - 0.013 0.775 0.000 0.065 0.003 0.793 1.050 4.8.2 

125.75 (7) 
LB 125.75 - 0.013 0.781 0.000 0.065 0.003 0.799 1.050 4.8.2 

125.5 (8) 
L9 125.5 - 0.016 0.862 0.000 0.077 0.005 0.885 1.050 4.8.2 

118.978 (9) 
L10 118.978- 0.007 0.357 0.000 0.030 0.002 0.365 1.050 4.8.2 

117.978 (10) 
L11 117.978- 0.007 0.402 0.000 0.030 0.002 0.410 1.050 4.8.2 

112.978 (11) 
L12 112.978- 0.007 0.438 0.000 0.031 0.002 0.447 1.050 4.8.2 

107.978 (12) 
L13 107.978 -103 0.008 0.478 0.000 0.031 0.001 0.487 1.050 4.8.2 

(13) 
L14 103 -102.75 0.006 0.407 0.000 0.026 0.001 0.414 1.050 4.8.2 

(14) 
L15 102.75 - 0.007 0.427 0.000 0.027 0.001 0.434 1.050 4.8.2 

100.21 (15) 
L16 100.21 - 0.005 0.340 0.000 0.021 0.001 0.345 1.050 4.8.2 

95.6875 (16) 
L17 95.6875- 0.005 0.345 0.000 0.020 0.001 0.351 1.050 4.8.2 

94.6875 (17) 
L18 94.6875- 0.005 0.348 0.000 0.020 0.001 0.354 1.050 4.8.2 

93.5 (18) 
L19 93.5- 93.25 0.004 0.287 0.000 0.016 0.001 0.292 1.050 4.8.2 

(19) 
L20 93.25 -89.25 0.005 0.303 0.000 0.017 0.001 0.308 1.050 4.8.2 

(20) 
L21 89.25-89 0.004 0.288 0.000 0.016 0.001 0.293 1.050 4.8.2 

(21) 
L22 89 -86.5 (22) 0.005 0.297 0.000 0.016 0.001 0.302 1.050 4.8.2 
L23 86.5-86.25 0.006 0.355 0.000 0.019 0.001 0.361 1.050 4.8.2 

(23) 
L24 86.25- 81.25 0.006 0.376 0.000 0.020 0.001 0.383 1.050 4.8.2 

(24) 
L25 81.25 - 76.25 0.006 0.392 0.000 0.020 0.001 0.399 1.050 4.8.2 

(25) 
L26 76.25 -75.42 0.006 0.393 0.000 0.020 0.001 0.400 1.050 4.8.2 

(26) 
L27 75.42 - 75.17 0.006 0.354 0.000 0.018 0.001 0.360 1.050 4.8.2 

(27) 
L28 75.17-70.17 0.006 0.367 0.000 0.018 0.001 0.373 1.050 4.8.2 

(28) 
L29 70.17 - 65. 17 0.006 0.379 0.000 0.019 0.001 0.386 1.050 4.8.2 

(29) 
L30 65.17 - 60. 17 0.007 0.397 0.000 0.019 0.001 0.404 1.050 4.8.2 

(30) 
L31 60.17 - 59.5 0.007 0.398 0.000 0.019 0.001 0.405 1.050 4.8.2 

(31) 
L32 59.5-59.25 0.007 0.398 0.000 0.019 0.001 0.405 1.050 4.8.2 

(32) 
L33 59.25 -54.25 0.007 0.410 0.000 0.019 0.000 0.418 1.050 4.8.2 

(33) 
L34 54.25- 53 0.007 0.418 0.000 0.020 0.000 0.426 1.050 4.8.2 

(34) 
L35 53-52.75 0.007 0.419 0.000 0.020 0.000 0.426 1.050 4.8.2 

(35) 
L36 52.75 - 0.007 0.419 0.000 0.020 0.000 0.426 1.050 4.8.2 

47.0608 (36) 
L37 47.0608- 0.007 0.425 0.000 0.019 0.000 0.433 1.050 4.8.2 
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Section Elevation Ratio Ratio Ratio Ratio Ratio Comb. Allow. Criteria 
No. Pu Mux Muy Vu Tu Stress Stress 

ft �Pn �Mnx �Mnr �Vn �Tn Ratio Ratio 

46.0608 (37) 
L38 46.0608- 0.008 0.436 0.000 0.020 0.000 0.445 1.050 4.8.2 

41.0608 (38) 
L39 41.0608- 0.008 0.438 0.000 0.020 0.000 0.446 1.050 4.8.2 

39.33 (39) 
L40 39.33 - 39.08 0.007 0.400 0.000 0.018 0.000 0.408 1.050 4.8.2 

(40) 
L41 39.08 - 37.75 0.007 0.401 0.000 0.018 0.000 0.409 1.050 4.8.2 

(41) 
L42 37.75- 37.5 0.008 0.439 0.000 0.020 0.000 0.447 1.050 4.8.2 

(42) 
L43 37.5- 32.5 0.008 0.450 0.000 0.020 0.000 0.458 1.050 4.8.2 

(43) 
L44 32.5- 29.75 0.008 0.459 0.000 0.020 0.000 0.468 1.050 4.8.2 

(44) 
L45 29.75- 29.5 0.008 0.459 0.000 0.020 0.000 0.468 1.050 4.8.2 

(45) 
L46 29.5- 24.5 0.009 0.470 0.000 0.020 0.000 0.479 1.050 4.8.2 

(46) 
L47 24.5- 21.25 0.009 0.472 0.000 0.020 0.000 0.481 1.050 4.8.2 

(47) 
L48 21.25- 21 0.009 0.464 0.000 0.020 0.000 0.473 1.050 4.8.2 

(48) 
L49 21 - 20 (49) 0.009 0.465 0.000 0.020 0.000 0.474 1.050 4.8.2 
LSO 20 - 19.75 0.008 0.411 0.000 0.018 0.000 0.419 1.050 4.8.2 

(50) 
L51 19.75 - 17 0.008 0.418 0.000 0.018 0.000 0.427 1.050 4.8.2 

(51) 
L52 17- 16.75 0.008 0.437 0.000 0.019 0.000 0.446 1.050 4.8.2 

(52)
L53 16.75- 11.75 0.009 0.446 0.000 0.019 0.000 0.455 1.050 4.8.2 

(53) 
L54 11.75- 6.75 0.009 0.455 0.000 0.019 0.000 0.465 1.050 4.8.2 

(54) 
L55 6.75- 1.75 0.009 0.465 0.000 0.019 0.000 0.474 1.050 4.8.2 

(55) 
L56 1.75- 0 (56) 0.009 0.465 0.000 0.019 0.000 0.475 1.050 4.8.2 

Section Capacity Table 

Section Elevation Component Size Critical p 0Pallow % Pass 
No. ft Type Element K K Capacity Fail 

L1 159.857 - Pole TP17.6204x16.Sx0.1875 1 -3.31 637.27 7.8 Pass 
154.857 

L2 154.857 - Pole TP18.7407x17.6204x0.1875 2 -6.18 678.22 17.0 Pass 
149.857 

L3 149.857- Pole TP19.8611x18.7407x0.1875 3 -6.50 719.18 30.2 Pass 
144.857 

L4 144.857- Pole TP20.9814x19.8611x0.1875 4 -6.86 760.13 41.4 Pass 
139.857 

LS 139.857 - Pole TP22.1018x20.9814x0.1875 5 -9.89 801.09 54.0 Pass 
134.857 

L6 134.857 - Pole TP23.2221x22.101 Bx0.1875 6 -10.40 842.04 66.5 Pass 
129.857 

L7 129.857 - Pole TP24.1425x23.2221 x0.1875 7 -10.85 875.69 75.5 Pass 
125.75 

LB 125.75 - 125.5 Pole TP24.1985x24.1425x0.1875 8 -10.89 877.74 76.1 Pass 
L9 125.5 - 118.978 Pole TP25.66x24.1985x0.1875 9 -14.11 900.45 84.3 Pass 

L10 118.978- Pole TP25.4891x24.4447x0.4938 10 -15.23 2406.13 34.8 Pass 
117.978 

L11 117.978- Pole TP26.5885x25.4891 x0.4813 11 -16.19 2449.53 39.0 Pass 
112.978 

tnxTower Report - version 8.0.5.0 






































































































































































































