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This will be a remote public meeting. Citizens can view the meeting on Channel 18 in Truro and 
on the web on the "Truro TV Channel 18" button under "Helpful Links" on the homepage of the 
Town of Truro website (www.truro-ma.gov). Click on the green "Watch" button in the upper 
right comer of the page. Please note that there may be a slight delay (approx. 15-30 seconds) 
between the meeting and the television broadcast/live stream. 

Citizens can join the meeting to listen and provide public comment by entering the meeting link; 
clicking on the Agenda's highlighted link; clicking on the meeting date in the Event Calendar; or 
by calling in toll free at 1-877-309-2073 and entering the access code 763-403-773# when 
prompted. Citizens will be muted upon entering the meeting until the public comment portion of 
the hearing. If you are joining the meeting while watching the television broadcast/live stream, 
please lower or mute the volume on your computer or television during public comment so that 
you may be heard clearly. Citizens may also provide written comment via postal mail or by 
emailing Liz Sturdy, Planning Department Administrator, at esturdy@Jruro-ma.gov. 

Meeting link: https://meet.goto.com/763403773 

Public Comment Period 

The Commonwealth's Open Meeting Law limits any discussion by members of the Board of an 
issue raised to whether that issue should be placed on a future agenda. Speakers are limited to no 
more than 5 minutes. 

1. Planner Report

2. Chair Report

Board Action/Review (Continued) 

2022-005/PB - Regan McCarthy seeks approval of Form A - Application for Determination that 
Plan Does Not Require Approval (ANR) pursuant to Section 2.2 of the Town of Truro Rules and 
Regulations Governing the Subdivision of Land with respect to property at 35A Higgins Hollow 
Road, Truro MA, Atlas Map 47, Parcel 2, Registry of Deeds title reference: Book 20807, Page 
42. rMaterial in 8/24/2022 and 9/21/2022 packets]

♦ Requested extension of time to November 2, 2022
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Board Action/Review 

2022-006/PB- Matthew Bramble and Murray Bartlett seek approval of Form A-Application 
for Determination that Plan Does Not Require Approval (ANR) pursuant to Section 2.2 of the 
Town of Truro Rules and Regulations Governing the Subdivision of Land with respect to property 
at 31 and 33 Sylvan Lane, Truro MA, Atlas Map 43, Parcels 74 and 75, Registry of Deeds title 
reference: Books 33585 / 35191, Pages 120 / 48. 

2022-010/SPR - Crown Castle/DISH Wireless, on property located at 344 Route 6 (Atlas Map 
39, Parcel 172). Applicant seeks a Special Permit under Section 40.5 of the Truro Zoning Bylaw, 
and as an Eligible Facilities Request for a minor modification under Section 6409 and the rules of 
the Federal Communications Commission ("FCC"), to modify an existing tower: adding three (3) 
antennas, six (6) remote radio units, and one (1) over voltage protection device at the 122' 
centerline height on the tower, three (3) DC power cables, three (3) fiber trunks and one (1) radio 
cabinet in the existing fenced compound. 

Development of Warrant Articles 

♦ Updates

• Street Definition

• Lot Coverage/Site Clearing

• Housing

• Other

Interview of Potential Planning Board Members 

♦ Confirm date & time
♦ Potential questions from Planning Board

Minutes 

♦ September 7, 2022
♦ September 28, 2022 Work Session

Work Session: 

Next Meeting: 

Adjourn 

Wednesday, October 26, 2022 at 5:00 pm (Warrant Article) 

Wednesday, November 2, 2022 at 5:00 pm 
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MEMORANDUM 
 

To: Truro Planning Board 

 

From: Barbara Carboni, Town Planner and Land Use Counsel 

Date: October 17, 2022 

Re: October 19, 2022 meeting 
 
 

2022 2022-005/PB - Application (Form A) of Regan McCarthy for Determination that Plan 

Does Not Require Approval (ANR) under the Subdivision Control Law with respect to 

property known as 35A Higgins Hollow Road, located partly in the Seashore District and 

partly in the Residential District. 

 

Update: As the Board will remember, the Applicant agreed to an extension of time for Board 

action on the ANR plan to allow the Applicant time to meet with the Cape Cod National 

Seashore regarding her rights under the Boundary Line Agreement and Right of Way permit.  

 

Applicant’s counsel has advised that discussions with the National Seashore are ongoing and has 

requested that the Board further consider the application at its meeting on November 2, 2022.  

The Applicant has agreed to extend the time for Board action through that date.  

 

2022-010/SPR – Crown Castle/DISH Wireless, on property located at 344 Route 6 (Atlas 

Map 39, Parcel 172), seeking a special permit1 under Section 40.5 of the Truro Zoning Bylaw 

and approval of an Eligible Facilities Request to install certain equipment on the cell tower. 
 

The proposal is to install three antennas, six remote radio units and one “over voltage protection 

device” at a height of 122 feet on the tower, and three cables, three fiber trunks and one radio 

cabinet in the existing structure. 

 

The original Structural Evaluation submitted with this application was a single page, which did 

not include information regarding the Risk Category applied (as there was with the Crown 

Castle/T-Mobile Structural Analysis Report).  In addition, the page was signed by the engineer 

in July 2021, prior to the revised Structural Analysis recently provided to the Board in 

conjunction with the T-Mobile application.  

 

The Applicant’s representative has requested that the T-Mobile Structural Analysis be added to 

the record for this (Dish Wireless), application and considered by the Board in its review of the 

Dish Wireless request.  It is possible, but not certain that the Board may use the T-Mobile 

Structural analysis for this purpose; it is hoped that discussion at the meeting will resolve this 

question.  
 

 

1 The application references Site Plan Review, but the relief required is a special permit. A form 

briefly available online referenced Site Plan Review, but has since been corrected.



2 

2022-006/PB – Matthew Bramble and Murray Bartlett seek endorsement of an ANR plan 

with respect to property located at 31 and 33 Sylvan Lane (Atlas Map 43, Parcels 74 and 75) 

 

The Applicant proposes to combine Lot 1 (31 Sylvan Lane, 88,358 square feet) and Lot 8 (33 

Sylvan Lane, 31,332 square feet) as shown on the submitted Plan to form Lot 8A (total 

119,690 square feet). Both are located in the Residential District; 31 Sylvan is unimproved; 

33 Sylvan appears to be improved by a small structure. As requested by the Chair, the 

Applicant has provided additional information regarding the condition of Sylvan Lane. See 

email dated October 7, 2022. 

 

The Form A states that an ANR endorsement is warranted where: 

 

“The division of the tract of land shown on the accompanying plan is not a 

‘subdivision’ because it shows a proposed conveyance/other instrument, namely 

[removing an interior lot line and combining into 1 lot] which adds to/takes a way 

from/changes the size and shape of, lots in such a manner that no lot affected is left 

without frontage as required by the Truro Zoning Bylaw under Section 50.1(A), which 

requires 150 feet.” 

 

The resulting single Lot 8A would have over 150 feet of frontage on Sylvan Way, satisfying the 

above requirement.2 

 

As the Board is aware, an ANR endorsement represents the Board’s finding that what is 

proposed is not a “subdivision” as that term is defined in G.L. c. 41. A combination of lots, as 

proposed here, is one appropriate use of the ANR procedure (subject to the frontage 

requirement above). There would not appear to be any obstacles to endorsement of the Plan as 

Approval Not Required. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

2 A note on the Plan appropriately notes that the Planning Board’s endorsement does not 

indicate that the lot is buildable or that it meets zoning, health, or general bylaw requirements. 





Elizabeth Sturdy

From: 

Sent: 

To: 

Christopher Senie <csenie@senie-law.com> 

Thursday, October 13, 2022 10:25 AM 

Elizabeth Sturdy 

Cc: Barbara Carboni 

Subject: RE: 35A Higgins Hollow Road 

Hi Liz, 

Thanks. We look forward to being before the board on Nov 2nd . 

Best, 

Chris 

From: Elizabeth Sturdy <ESturdy@truro-ma.gov> 

Sent: Thursday, October 13, 2022 9:43 AM 

To: Christopher Senie <csenie@senie-law.com> 

Cc: Barbara Carboni <bcarboni@truro-ma.gov> 

Subject: RE: 35A Higgins Hollow Road 

Attorney Senie, 

To confirm, the matter of 35A Higgins Hollow Road will be continued to the Board's meeting on 
Wednesday, November 2 at 5:00 pm, and that the timeframe with which the Board has to act on this ANR 
plan has been extended to that date of November 2, 2022. 

Thank you, 

Liz 

From: Christopher Senie <csenie@senie-law.com> 

Sent: Wednesday, October 12, 2022 3:34 PM 

To: Elizabeth Sturdy <ESturdy@truro-ma.gov>; Barbara Carboni <bcarboni@truro-ma.gov> 

Subject: RE: 35A Higgins Hollow Road 

Hi Liz and Barbara, 

Let's go with November 2nd
• That gives us more time to work with the Seashore and submit documents one week

ahead. 

Let me know if that works. 

Thanks. 

Best, 

Chris 

From: Elizabeth Sturdy <ESturdy@truro-ma.gov> 

Sent: Wednesday, October 12, 2022 2:18 PM 

To: Christopher Senie <csenie@senie-law.com>; Barbara Carboni <bcarboni@truro-ma.gov> 

Subject: RE: 35A Higgins Hollow Road 
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Town of Truro Planning Boa.rd 
P.O. Box 2030, Truro, MA 02666

FORMA 

APPLICATION FOR DETERMINATION THAT 

PLAN DOES NOT REQUIRE APPROVAL (ANR) 

To the Planning Board of the Town of Truro, MA

The undersigned owners of all the land described herein submitted the accompanying plan entitled: '1't.� o� t-0..-l> •"'-l 'i"\'tutt-o
1 

A� :s�n) l-t>ll:' M Etm:W:w::n. '::tkAw.1ea1l:- f N\,I,;, rrgA't ;c :33-ffiet:t.e:::r:r and dated �-utz± '.a1 2.cn:.""l.. , requests a
determination and endorsement by said Board that approval by it under the Subdivision Control Law is not required.

Property Location: -:a\ ¢ 33 5
'1 

\..y AN LAY-$

Number of Lots Created: __ o ____ �-'"=--------

Map(s) and Parcel(s): M.\Ot.-:p 4? "1"4'\:t°c\)l�"""' "t 4" s
\ \ C\ I"<::\(> .::t- � � • 'fZ.t-;Total Land Area: Lo+-eA...:. z. ·.,41c,.±- ct.c::Ye.S. 

(b ::fv ��� �15" �tt:.\,, 

The owner's title to said land is derived under deed from& st.>svtJ H· A��so� 
d d "J'\,:, 

t-:>� \"'\ "-z.o -zz d d . h �"---"-.-=-=----"--=---"----'---'-----d---'3-S_\ __ ct_\_/ __ ""-_i 
___ 

_,ate :---PGC.™""\':JZ \ '-'>W• an recor ed mt e Barnstable Registry of Deeds Book an Page ,33;:st • .,.-1, :io or
, i Land Court Certificate ofTitle No. N .P.. registered in Barnstable County.

The undersigned believes that such approval is not required for the following reasons: (check as appropriate)

D The accompanying plan is not a subdivision because the plan does not show a division of land.

D The division of the tract of land shown on the accompanying plan is not a subdivision because every lot shown
on the plan has frontage of at least such distance as is presently required by the Truro Zoning Bylaw under
Section 50.l(A) which requires 150 feet for erection of a building on such lot; and every lot shown on the plan
has such frontage on:
D a public way or way which the Town Clerk certifies is maintained and used as a public way, namely

______________ _,or
D a way shown on a plan theretofore approved and endorsed in accordance with the subdivision control law,

namely _________ on ____________ and subject to the following conditions
· or

--------------------'---------------

□ a private way in existence on December 8, 1955, the date when the subdivision control law became effective
in the Town of Truro having, in the opinion of the Planning Board, sufficient width, suitable grades, and
adequate construction to provide for the needs of vehicular traffic in relation to the proposed use of the land
abutting thereon or served thereby, and for the installation of municipal services to serve such land and the
buildings erected or to be erected thereon, namely _______________ 

� The division of the tract of land shown on the accompanying plan is not a "subdivision" because it shows a
d / h 

· 1 �e:Mo'-Jl1'.'.:>G -A-� :s:;-..,;,.,�,1,;�� h" h dd /t k propose conveyance ot er mstrument, name y c..,� 4w cam'i:Hwuwc. ,...,.,..,., \;«t w 1c a s to a es away
from/changes the size and shape of, lots in such a manner that no lot affected is left without frontage as required
by the Truro Zoning Bylaw under Section 50.l(A), which requires 150 feet.

Form A - June 3, 2020 Page 1 of2



D The division of the tract: of land shown on the accompanying plan is not a subdivision because two or more
buildings, specifically ____ buildings were standing on the property prior to December 8, 1955, the date 
when the subdivision control law went into effect in the Town of Truro and one of such buildings :remains 
standing on each of the lots/said buildings as shown and located on the accompanying plan. Evidence of the 
existence of such buildings prior to the effective date of the subdivision control law as follows: 

D Other reasons or comments: (See MG. L., c.41, §81-L)

All other information as required in the Rules and Regulations Governing Subdivisions of Land shall be submitted 
as part of the application. 

(Printed Name of Owner) (Signature) 

(Printed Nam6 of Owner) (Signature) 

::£o'"73ax l..\g,"3 ,-
�

\..)(\11.>C'IZ-�" M.O.. ozx;s7-____________________ 
(Address of Owner(s)) J (Address of Owner(s)) 

(Printed Name of Agent) 

J (Address of Agent) 
1 

File twelve (12) copies each of this form and applicable plan(s) with the Town Clerk; and a complete copy, 
including all plans and attachments, submitted electronically to the Town Planner at plannerl@truro-ma.gov 

Form A - June 3, 2020 Page 2 of2 



From: Billy Rogers
To: Elizabeth Sturdy
Subject: Re: 31, 33 Sylvan Lane, Truro - Subdivision Plan A.N. R.
Date: Friday, October 7, 2022 11:50:46 AM

 
Ms. Anne Greenbaum, Chairman
Truro Planning Board
Town Hall
Truro, Massachusetts
 
Re: Sylvan Lane
       Truro, Massachusetts
 
Dear Ms. Greenbaum:
 
Pursuant to your recent request regarding the Status of
Condition of the Travelled Surface on Sylvan Lane, I
have performed a visual inspection this date and am
presenting my findings forthwith:
 
Please be advised of the following:
 

1. The “Sylvia Epstein” Subdivision Plan was Approved
by the Truro Planning Board on May 24, 1966.

 
2. The existing Traveled Surface is Pavement

in front of 33 Sylvan Lane.
 

3. Sylvan Lane is a long Subdivision Road. It exists of a
dense graded crushed stone / gravel & hardening
surface from entrance at Whitmanville Road to our
Locus.

 
4. There did not appear to be any Drainage Structures

in-place.
 
If I can be of any further assistance to you on this matter, please
do not hesitate to contact me.
 
Respectfully submitted,
 
William N. Rogers II, PE, PLS
 
 
 

mailto:billsier@verizon.net
mailto:ESturdy@truro-ma.gov


2.2 -APPROVAL NOT REQUIRED (ANR) PLAN ENDORSEMENT REVIEW CHECKLIST -Applicant 

Address: :, \ �33 >"' hsa ,., I c.Y1� --ivu.a Applicant Name:
7 t,, ),\\,Q.IM. N -�:'i=-"1:::5 -rr_ 

No. Requirement Included 

2.2.2 Submission Reguirements 

Any person may submit a plan seeking endorsement that the plan does not require approval under the 

Subdivision Control Law by providing the Board with the following: 

a. A properly executed application for Approval Not Required Endorsement (Form A). v 

Ten (10) paper prints of the plan. Said plan shall be prepared in such a manner as to meet the 
b. Registry of Deeds and/or Land Court requirements for recording and shall contain the ✓ 

following information:

b.1
The boundaries, area, frontage and dimensions of the lot or lots for which ANR endorsement is 

✓ sought. 

b.2
The date of the plan, scale, north arrow and assessor's map and parcel number of all land 

✓ shown on the plan and directly abutting the land shown on the plan. 

b.3
The name(s) of the owner(s) of record of the lots shown on the plan and of the applicant, 

✓ together with the name, address seal and signature of the land surveyor who prepared the plan. 

b.4 Relevant zoning classification data.

b.5
A locus plan containing sufficient information to locate the land and showing streets bounding 

✓ or providing access to the property. 

b.6
The name(s) of the way(s) on which the lots front, information as to ownership of the way(s) 

✓ and the physical condition of the way(s) including actual width, surface type and condition. 

b.7
The location and dimension of any natural features which might affect the use of the :frontage 

✓ for access. 

b.8
The location, including setbacks to all lot lines, of all buildings and other structures on the 

/ proposed ANR lots shown on the plan. 

b.9
The location of any wetland on the land shown on the plan or within one hundred (100) feet of 

i/ its boundaries. 

b.10 The location of all bounds and easements on the proposed ANR lots shown on the plan. ✓ 

Date: '3ct>"i ,-.,'!:,,::,.- ���o�"""(._ 

Not 
Explanation, if needed 

Included 

1 of2 



2.2 -APPROVAL NOT REQUIRED (ANR) PLAN ENDORSEMENT REVIEW CHECKLIST -Applicant 

Address :�'433 S�\..�c..� L� ... � l IJ:>.:)� 
] 

Applicant Name: / ' (\[) ,7'-1 r': Jr
-.J 

No. Requirement 

The statement "Approval under the ·subdivision Control Law Not Required", and sufficient 
b.11 space for the date of the application submittal and the date of endorsement, docket number and

the signatures of all Board members. 

The statement "Planning Board endorsement of this plan indicates only that the plan is not a 

b.12 subdivision under MGL, Chapter 41, Section 81-L and does not indicate that a lot is buildable

or that it meets Zoning, Health or General Bylaw requirements." 

Date: Sc�--\-1."'1'\.= � Q, :u,'2::2, 

Included Not Explanation, if needed Included 

_/ 

✓ 

2 of2 







 
 

 

 

 
  

 

 
1 Cityplace Dr, Suite 490 
Creve Coeur, MO 63141 

 
P h o n e :  ( 3 1 4 )  5 1 3 - 0 1 4 7  
www.crowncastle.com 

 

July 15th, 2022 

 

Barbara Carboni, Town Planner 

Truro Town Hall 

24 Town Hall Road 

P.O. Box 2030 

Truro, MA 02666 

 

RE:   

Notice of Application for Site Plan Review for DISH Wireless Telecommunication Co-

location  

 Crown Site ID#841273; DISH Site ID# BOSOS00592A 

 344 Route 6, Truro, MA  

 

Dear Ms. Carboni 

 

Attached is an application for Site Plan Review, for a new wireless collocation on an existing Crown 

Castle owned lattice tower located at 344 Route 6, Truro. 

 

DISH officially entered the wireless retail space on July 1, 2020. Today, DISH Wireless is the fourth-

largest wireless carrier in the United States with 8.9 million subscribers. DISH provides wireless voice 

and data services in the United States under the Boost Mobile brand and will provide services under its 

own brand after its network is built. This Application brought forth pertains to DISH’s network build. 

 

This collocation of new Transmission Equipment is for a Wireless Communications Facility (“Facility”) 

located at the Site. The installation consists primarily of the following: adding three (3) antennas, six (6) 

remote radio units, and one (1) over voltage protection device at the 122’ centerline height on the tower, three 

(3) DC power cables, three (3) fiber trunks and one (1) radio cabinet in the existing fenced compound, as 

depicted in the attached stamped plans.  

 

Please feel free to contact me with any questions, and I look forward to working with you. 

 

 

Sincerely,  

Katie Adams 

Katie Adams 

Crown Castle, Agent for DISH Wireless 

kadams@nbcllc.com  

(781) 392-7547 



4545 E River Rd, Suite 320 
West Henrietta, NY 14586 

P h o n e :  ( 5 8 5 )  4 4 5 - 5 8 9 6  
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www.crowncastle.com 

Crown Castle Letter of Authorization 

MA - TOWN OF TRURO 

Planning Department 

24 TOWN HALL ROAD 

TRURO, MA 02666 

Re: Application for Zoning/Building Permit 

Crown Castle telecommunications site at:  

344 ROUTE 6, NORTH TRURO, MA 02652 

NCWPCS MPL 24 - YEAR SITES TOWER HOLDINGS LLC (“Crown Castle”) hereby authorizes DISH 

Wireless LLC, including their Agent, to act as our Agent in the processing of all zoning applications, 

building permits and approvals through the TOWN OF TRURO for the existing wireless communications 

site described below: 

Crown Site ID/Name: 841273/TRURO 

Customer Site ID: BOBOS00592A/MA-CCI-T-841273 

Site Address:  344 ROUTE 6, NORTH TRURO, MA 02652 

Crown Castle 

By:  ____________________________________ Date:  _________________ 

Richard Zajac 

Site Acquisition Specialist 

7/15/2022



 
 

The Foundation for a Wireless World 

CrownCastle.com 

100 Apollo Drive Suite 303 

Chelmsford, MA  01824 

 

P h o n e :  ( 3 6 0 )  5 6 1 - 3 3 1 1  

www.crowncastle.com 

 

October 3rd, 2022 

 

Town Planner 

Truro Town Hall 

24 Town Hall Road 

P.O. Box 2030 

Truro, MA 02666 
**********NOTICE OF ELIGIBLE FACILITIES REQUEST********** 

 

RE: Request for Minor Modification to Existing Wireless Facility – Section 6409 

 Site Address: 344 Route 6, Truro, MA  

Crown Site ID#841273; DISH Site ID# BOSOS00592A 
 

Planning Board: 

 

On behalf of DISH Wireless L.L.C. (”Dish Wireless” or “Applicant”), Crown Castle USA Inc. (“Crown Castle”) is pleased to 

submit this request to modify the existing wireless facility noted above through the collocation, replacement and/or 

removal of the Applicant’s equipment as an eligible facilities request for a minor modification under Section 64091 and the 

rules of the Federal Communications Commission (“FCC”).2  

 

Section 6409 mandates that state and local governments must approve any eligible facilities request for the modification 

of an existing wireless tower or base station that does not substantially change the physical dimensions of such tower or 

base station. Under Section 6409, to toll the review period, if the reviewing authority determines that the application is 

incomplete, it must provide written notice to the applicant within 30 days, which clearly and specifically delineates all 

missing documents or information reasonably related to whether the request meets the federal requirements.3  

Additionally, if a state or local government, fails to issue any approvals required for this request within 60 days, these 

approvals are deemed granted. The FCC has clarified that the 30-day and 60-day deadlines begins when an applicant: (1) 

takes the first step required under state or local law; and (2) submits information sufficient to inform the jurisdiction that 

this modification qualifies under the federal law4.  Please note that with the submission of this letter and enclosed items, 

the thirty and sixty-day review periods have started. Based on this filing, the deadline for written notice of incomplete 

application is November 2nd, 2022, and the deadline for issuance of approval is December 2nd, 2022. 

 

The proposed scope of work for this project includes: 

Collocation of antennas, ancillary equipment and ground equipment as per plans for a new carrier on an existing wireless 

communication facility. 

 

At the end of this letter is a checklist of the applicable substantial change criteria under Section 6409. Additionally, please 

find enclosed the following information in support of this request: 

 
1 Middle Class Tax Relief and Job Creation Act of 2012, Pub. L. No. 112-96, § 6409 (2012) (codified at 47 U.S.C. § 1455). 
2 Acceleration of Broadband Deployment by Improving Wireless Facility Siting Policies, 29 FCC Rcd. 12865 (2014) (codified at 47 

CFR § 1.6100); and Implementation of State & Local Governments’ Obligation to Approve Certain Wireless Facility Modification 

Requests Under Section 6409(a) of the Spectrum Act of 2012, WT Docket No. 19-250 (June 10, 2020). 
3 See 47 CFR § 1.6100 (c)(3).  4 See 2020 Upgrade Order at paragraph 16. 



 
 

The Foundation for a Wireless World 

CrownCastle.com 

100 Apollo Drive Suite 303 

Chelmsford, MA  01824 

 

P h o n e :  ( 3 6 0 )  5 6 1 - 3 3 1 1  

www.crowncastle.com 

 

 

(1) Application for Special Use Permit; 

(2) Construction Drawings;  

(3) Structural Analysis; and 

(4) Section 6409 Substantial Change Checklist. 

 

 As these documents indicate, (i) the modification involves the collocation, removal or replacement of transmission 

equipment; and (ii) such modification will not substantially change the physical dimensions of such tower or base station. 

As such, it is an “eligible facilities request” as defined in the FCC’s rules to which the 60-day deadline for approval applies. 

Accordingly, Applicant requests all authorization necessary for this proposed minor modification under Section 6409. 

 

Our goal is to work with you to obtain approvals earlier than the deadline. We will respond promptly to any request for 

related information you may have in connection with this request. Please let us know how we can work with you to 

expedite the approval process. We look forward to working with you on this important project, which will improve wireless 

telecommunication services in your community using collocation on existing infrastructure.  If you have any questions, 

please do not hesitate to contact me.  

 

      Regards, 

 

      Katie Adams 

Katie Adams 

Site Acquisition Specialist 

Crown Castle 

Agent for Applicant 

(781) 392-7547 

kadams@nbcllc.com 

  



 
 

The Foundation for a Wireless World 

CrownCastle.com 

100 Apollo Drive Suite 303 

Chelmsford, MA  01824 
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Section 6409 Substantial Change Checklist 

Towers Outside of the Public Right of Way 

 

The Federal Communications Commission has determined that a modification substantially changes the physical dimension of a wireless tower or 

base station under 47 U.S.C. § 1455(a) if it meets one of six enumerated criteria under 47 C.F.R. § 1.6100. 

Criteria for Towers Outside the Public Rights of Way 

 

YES/NO   

NO 

Does the modification increase the height of the tower by more than the greater of:  

       (a)  10% 

       (b)  or, the height of an additional antenna array plus separation of up to 20 feet from the top of 

the nearest existing antenna? 

YES/NO   

NO 

 Does the modification add an appurtenance to the body of the tower that would protrude from the 

edge of the tower more than 20 feet or more than the width of the tower structure at the level of the 

appurtenance, whichever is greater? 

YES/NO  

NO 

Does the modification involve the installation of more than the standard number of new equipment 

cabinets for the technology involved or add more than four new equipment cabinets?  

YES/NO 

NO 

 Does the modification entail any excavation or deployment outside the current site by more than 30 

feet in any direction, not including any access or utility easements? 

YES/NO   

NO 

Does the modification defeat the concealment elements of the eligible support structure? 

 

YES/NO   

NO 

Does the modification violate conditions associated with the siting approval with the prior approval the 

tower or base station other than as specified in 47 C.F.R. § 1.6100(c)(7)(i) – (iv)? 

 

If all questions in the above section are answered “NO,” then the modification does not constitute a substantial change to the existing 

tower under 47 C.F.R. § 1.6100.  



Telecommunication Structures, Buildings and Appurtenances Site Plan – June 2022 

Town of Truro Planning Board 
P.O. Box 2030, Truro, MA 02666 

 

 

APPLICATION FOR TELECOMMUNICATION STRUCTURES, 

BUILDINGS AND APPURTENANCES SITE PLAN REVIEW 

 
To the Town Clerk and the Planning Board of the Town of Truro, MA Date ___________________ 

The undersigned hereby files an application with the Truro Planning Board for the following: 

 Site Plan Review pursuant to §40.5 of the Truro Zoning Bylaw 

______________________________________________________________________________________________________________________________ 

1. General Information 

Description of Property and Proposed Project ______________________________________________________ 

___________________________________________________________________________________________ 

___________________________________________________________________________________________ 

Property Address __________________________________________ Map(s) and Parcel(s) _________________ 

Registry of Deeds title reference:  Book _________________, Page _________________, or Certificate of Title 

Number __________________ and Land Ct. Lot # __________________ and Plan # __________________ 

Applicant’s Name ____________________________________________________________________________ 

Applicant’s Legal Mailing Address ______________________________________________________________ 

Applicant’s Phone(s), Fax and Email _____________________________________________________________ 

Applicant is one of the following:  (please check appropriate box) *Written Permission of the owner is 
   required for submittal of this application. 

 Owner  Prospective Buyer*  Other* 

Owner’s Name and Address ____________________________________________________________________ 

Representative’s Name and Address ______________________________________________________________ 

Representative’s Phone(s), Fax and Email _________________________________________________________ 
______________________________________________________________________________________________________________________________ 

2. Waiver(s) Request – The Planning Board may, upon the request of the applicant, pursuant to §70.3.E, waive 

requirements of §40.5, provided that in the opinion of the Planning Board such a waiver would not be detrimental 

to the public interest, cause the Town any expense, or be inconsistent with the intent and purpose of this Bylaw.  A 

request for a waiver by the applicant shall be accompanied by a reasonable explanation as to why the waiver is 

being requested.  If multiple waivers are requested, the applicant shall explain why each waiver is requested. 
______________________________________________________________________________________________________________________________ 

• The applicant is advised to consult with the Building Commissioner, Planning Department, Conservation 

Department, and/or Health Department prior to submitting this application. 
______________________________________________________________________________________________________________________________ 

Signature(s) 

_____________________________________________ _____________________________________________ 
 Applicant(s)/Representative Printed Name(s) Owner(s) Printed Name(s) or written permission 

_____________________________________________ _____________________________________________ 
 Applicant(s)/Representative Signature(s) Owner(s) Signature(s) or written permission 

Your signature on this application authorizes the Members of the Planning Board and town staff to visit and enter upon the subject property. 
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

B.  Requirements

1
All building permits for a communications structure, building or appurtenance shall require a 

special permit from the Planning Board.

2

The minimum distance from the perimeter of the communications structure to any property line 

shall be the height of the structure including any antennas or appurtenances, plus ten (10) feet. 

The minimum distance from any guy wire, anchor or brace to any property line shall be the 

length of the guy wire or brace plus ten (10) feet. The setbacks for a communications building 

shall comply with the setback requirements of the zoning district.

3

The communications structure, building or appurtenance shall be installed, maintained and 

operated in accordance with all applicable federal, state, county and local codes, standards and 

regulations and shall be designed to withstand sustained winds and gusts of a category 5 

hurricane. If Federal Aviation Administration (FAA) or Federal Communications Commission 

(FCC) regulations are changed, then the owner or operator shall bring the structure, building 

and appurtenances into compliance with the new regulations within six (6) months of the 

effective date of such regulations or earlier if a more stringent compliance schedule is included 

in the regulation.  Failure to comply with any new regulations shall be grounds for the removal 

of non-complying structures, buildings and appurtenances at the owner’s expense.

4
The height of the communications structure (tower) shall be no greater than one hundred and 

fifty (150 feet) above ground level.

5

Communication antennas shall be located on pre-existing structures unless the applicant 

demonstrates that there are no feasible pre-existing structures. The installation shall preserve 

the character of such pre-existing structures.

6

If the applicant has demonstrated that there are no feasible pre-existing structures to support 

antennas and appurtenances for the intended use, then any communications structure, building 

or appurtenance may be sited on public land.
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

7

To the extent lawful and feasible, all service providers shall co-locate on a single tower. 

Towers shall be designed to structurally accommodate the maximum number of foreseeable 

users (within a ten-year period) technically practicable. The applicant is required to document 

all co-location tenants and provide a tower design indicating types and location of all facilities.

8

New facilities or structures shall be considered only upon a finding by the Planning Board that 

existing or approved facilities or structures cannot accommodate the wireless communications 

equipment planned for the proposed tower.

9

The installation of a communications structure, building or appurtenance shall be designed to 

minimize visual impact; the maximum amount of natural vegetation shall be preserved; details 

of construction and finish shall blend with the surroundings; additional vegetative screening 

shall be employed where practical and particularly to screen abutting residential property 

whether developed or not. A detailed landscape plan will be required with the application.

10
Location and siting of facilities and structures shall be consistent with any regional location 

and siting criteria established by the Cape Cod Commission.

11

Under normal operating conditions, noise emanating from the communications structure, 

building or appurtenance shall not be greater at the boundary of the lot on which it is sited than 

would otherwise exist in the absence of these facilities.

12

No hazardous waste shall be discharged on the site. Any storage of fuel shall be in compliance 

with the Board of Health regulations.  Documentation shall be provided for the contents of all 

communications buildings and/or cabinets.

13

All run-off of storm water from communications structures, buildings, and appurtenances, 

driveways and parking areas shall be contained on site; the amount of impervious surface on 

the site shall be minimized.

14
Lighting, when required and permitted by the FAA or the Planning Board, shall be directed 

inward so as not to project onto surrounding properties.
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

15

All structures, buildings or appurtenances must be secured to control access. Fencing materials 

shall be consistent with the character of abutting properties, with a locked gate and proper 

warning signals. A sign must be displayed indicating the name of the owner(s) and a 24 hour 

contact number. Only signs limited to safety will be allowed.  Fencing is not required for 

antennas or other appurtenances mounted on a pre-existing structure.

16

As a condition of approval of the application the applicant shall agree, by execution of a 

covenant, to remove within six months any communications structure and building which has 

not operated for four consecutive months unless the cause is major damage which prohibits 

operation.  In the event that major damage has rendered the facility inoperative, repair or 

removal of the facility shall begin within six months and be completed within an additional six 

months. Failure to comply with the conditions of the covenant shall be grounds for the removal 

of structures, buildings and appurtenances. Complete restoration of the site shall be at the 

owner(s) expense, secured by a bond from a recognized financial institution. The covenant 

shall include, also at the owner(s) expense, provision for liability insurance for any damage to 

any abutting property whether developed or not.

17

At least forty-five (45) days before submitting an application for a special permit for the 

installation of a communications structure, building or appurtenance the applicant shall consult 

with the Planning Board. The purpose of the consultation is to facilitate the permitting process 

by the exchange of information between the applicant and the Planning Board, and for the 

applicant to obtain a detailed description of the information and documentation required, in 

writing, by the Planning Board, in order to clarify and resolve concerns of the Board and 

minimize potential problems with the application.

18

The Planning Board shall hold a public hearing within sixty-five (65) days of the filing of an 

application and shall issue a decision within ninety (90) days following the date of the public 

hearing.

19 The applicant shall submit the following written information to the Planning Board:
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

19.a.

A survey of all sites for the installation of communications structures, buildings or 

appurtenances which are feasible for providing the intended services. The survey shall 

include a rationale for the selection of a prime and at least one alternative site. All sites in 

Truro shall be located on the appropriate sheet(s) of the Truro Assessor’s Atlas;

19.b.

A survey of all pre-existing structures which are capable of supporting the equipment 

necessary to provide the intended service and a technical report which demonstrates why any 

such structure cannot be used by the applicant;

19.c.

The radiation pattern of all proposed antennas showing the frequency and intensity of 

radiation at ground level and at 30 feet above ground level. At the expense of the applicant, 

Electro Magnetic Field (EMF) readings shall be provided to the Board of Health yearly and 

immediately after any addition to the facility;

19.d.

The sound level in decibels at ground level, at 30 feet above ground level and at the top of the 

facility and 10, 50, 100 and 500 feet from the communications structure, building or 

appurtenances for wind velocities between calm and 100 miles per hour with all equipment 

operating at normal levels, including before condition measured, after condition prediction 

and cumulative condition (with co-location) prediction;

19.e.
A delineation of the Assessor’s Atlas of all areas in Truro which will not be served by the 

proposed installation for the prime and an alternative site;

19.f.
A statement of the services to be supported by the proposed communications structure, 

building or appurtenance;

19.g.

Plans of special design features and materials, including landscaping, to minimize the visual 

impact of proposed communications structures, buildings and appurtenances. Site plans, 

elevations and fall zone should be included;

19.h.

A certification that the applicant has complied with all federal (including FAA), state and 

regional requirements to provide the proposed service and demonstration of compliance with 

the FCC guidelines for EMF’s under National Environmental Policy Act (NEPA), including 

copies of the FCC Form 600, plus Environmental Assessment/Environmental Impact 

Statements as applicable;
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

19.i.

Within thirty (30) days after the application filing, the applicant shall arrange to fly a three- 

foot-diameter balloon at the primary and an alternate site at the maximum height of the 

proposed installation. The date and location of the flights shall be advertised at least 14 days, 

but not more than 21 days before the flights, in a newspaper with a general circulation in 

Truro. Photos shall be provided from all strategic viewing points, per agreement with the 

Planning Board prior to flight.

20

If a communications structure, building or appurtenance is to be installed on a pre-existing 

private structure or on land or a structure owned, prior to the effective date of the bylaw, by the 

Commonwealth of Massachusetts, or on land or a structure owned by the Town of Truro, the 

applicant shall submit the following written information to the Planning Board:

20.a.

A draft contract, including requirements for removal of all structures and for complete site 

restoration in the case of discontinued use, between the applicant and the owner (if different 

from the applicant).

20.b. A description of the proposed facility at the proposed prime and alternate sites including:

i)   Height of the facility and its associated equipment and antennas;

ii)  Access roads and power supplies;

iii) Type, size and number of transmitters;

iv) A list of all fuels to be used on the site and a detailed description of how each

     shall be contained.

20.c.

A site plan (scale not less than 1 inch=40 feet), showing the proposed facility, fall zones, 

existing and proposed contour elevations, 100-year flood zones, water resources, Zones of 

Contribution, waterways, wetlands and all associated equipment and structures on the site, 

including elevations of all equipment and structures with sufficient detail to delineate the 

external finish of all structures and equipment; and

20.d.
A landscape plan showing the proposed site before and after development, including 

topography and screening proposed to protect abutters.

21
For all applications other than those set forth in § 40.5.B.20 above, the applicant shall submit 

the following written information to the Planning Board:
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

21.a. A statement of the purpose for which the application is made.

21.b.
The exact legal name of each person seeking a special permit and the address and telephone 

number or principal place of business of each such person.

21.c.

The name, title, address and telephone number of the attorney or other person to whom 

correspondence or communications in regard to the application are to be addressed. Notice, 

orders, and other papers may be served upon the person so named, and such service shall be 

deemed to be service upon the applicant;

21.d.

A statement of the need for the proposed facility with as much specific information as is 

practicable to demonstrate the need, including description of the proposed system and how 

the proposed facility would eliminate or alleviate any existing deficiency or limitation, 

including all co-location facilities;

21.e.
A statement of the benefits expected from the proposed facility with as much information as 

is practicable;

21.f. A description of the proposed facility at the proposed prime and alternate sites including:

i)    Height of the facility and its associated equipment and antennas;

ii)   Access roads and power supplies;

iii)  Special design features and materials, including landscape plans;

iv)  Type, size and number of transmitters and receivers, as well as the signal

      frequency, power output, and power density at the tower base, site boundary,

      and building where people might be exposed to the maximum power densities

      from the facility;

v)   A map showing any fixed facilities with which the proposed facility would

      interact;

vi)  The coverage signal strength, and integration of the proposed facility with any

      adjacent fixed facility, to be accompanied by a network plan showing interfaces

      with any adjacent service areas;

vii)  A forecast of when maximum capability would be reached for the proposed

      facility and for facilities that would be integrated with the proposed facility;

viii) Documentation of contents of communications buildings and/or cabinets.
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

21.g. A description of the proposed prime and alternative site, including:

i)    The most recent U.S.G.S. topographic quadrangle map (scale 1 inch = 2,000

      feet) marked to show the site of the facility and any significant changes within

      a one-mile-radius of the site;

ii)   A map (scale not less than 1 inch = 200 feet) of the lot or tract on which the

      facility is proposed to be located, showing the acreage and dimensions of such

      site, the name and location of adjacent public and private roads or the nearest

      public road, and the names of abutting owners and portions of their lands

      abutting the site;

iii)  A site plan (scale not less than 1 inch = 40 feet), showing the proposed facility,

     fall zones, existing and proposed contour elevations, 100-year flood zones, water

     resources, Zones of Contribution, waterways, wetlands and all associated

     equipment and structures on the site, including elevations of all equipment and

     structures with sufficient detail to delineate the external finish of all structures

     and equipment;

iv) Where relevant, a terrain profile showing the proposed facility and access road

     and existing and proposed grades; and

v)  The most recent aerial photograph (scale not less than 1 inch = 1,000 feet)

     showing the proposed site, access roads and all abutting properties.

21.h. A statement explaining mitigation measures for the proposed facility including:

i)   Construction techniques designed specifically to minimize adverse effects on

     natural areas and sensitive areas;

ii)  Special design features made specifically to avoid or minimize adverse effects

     on natural areas and sensitive areas;

iii)  Establishment of vegetation proposed near residential, recreation, and scenic

      areas;

iv)  Special design features made specifically so that the proposed structures,

      buildings and appurtenances shall blend with pre-existing structures and

      buildings;

v)   Methods for preservation of vegetation for wildlife habitat and screening;
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

vi)  A list of all fuels to be used on the site and a detailed description of how each

      shall be contained; and

vii)  A statement describing any hazardous materials or wastes (including quantities)

       to be used or generated on the site.

21.i.
A description of the existing and planned land uses of the proposed prime and alternative 

sites and surrounding areas;

21.j.
A description of the scenic, natural, historic, and recreational characteristics of the proposed 

prime and alternative sites and surrounding areas;

21.k.

Sight-line graphs to the proposed prime and alternative sites from visually impacted areas (a 

site from which the facility can be seen) such as residential developments, recreational areas, 

and historic sites;

21.l.

A list describing the type and height of all existing and proposed communication structures, 

buildings and appurtenances within a ten-mile radius within the search area, or within any 

other area from which use of the proposed prime or alterative structure might be feasible 

from a location standpoint for purposes of the application;

21.m.
A description of efforts to share existing and proposed structures, or consolidate 

telecommunications antennas of public and private services onto the proposed facility;

21.n.
A description of the technical alternatives and a statement containing justification for the 

proposed facility;

21.o.
A description of rejected sites with a U.S.G.S. topographic quadrangle map (scale 1 inch = 

2,000 feet) marked to show the location of rejected sites;

21.p.

A detailed description and justification for the site selected, including a description of siting 

criteria and the process by which other possible sites were considered and eliminated 

including but not limited to, environmental effects, cost differential, coverages lost or gained, 

potential interference with other facilities, and signal loss due to topographical features 

compared to the proposed prime and alternate sites;

21.q.
A statement describing hazards to human health, if any, with supporting data and references 

to regulatory standards;

21.r.
A statement of the estimated costs for site acquisition and construction of a facility at the 

prime and alternative sites;
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 40.5 - COMMUNICATION STRUCTURES, BUILDINGS AND APPURTENANCES - Applicant

Address:                               Applicant Name:                               Date:            .

No. Requirement Included
Not

Included
Explanation, if needed

21.s.
A schedule showing the proposed program of site acquisition, construction, completion, 

operation and relocation or removal of the existing facilities for the prime and alternative sits;

21.t.
A copy of any filing or application that the applicant has been required to make together with 

any decision with regard to such filing or application;

21.u.
A landscape plan showing the proposed site and location before and after development, 

including topography screening proposed to protect abutters;

21.v. Plans which show location and siting at a prime and at an alternate site; and

21.w.
A technical report which demonstrates that the maximum height of the installation is the 

minimum feasible to provide the intended service.

22
All written information submitted in accordance with the requirements listed in any previous 

section of this bylaw shall be certified by an appropriate licensed professional.

23
The Planning Board may also refer applications to the Board of Health, the Zoning Board of 

Appeals, and the Conservation Commission for review.

24

The Planning Board shall not approve any application that does not comply with all the 

requirements of this bylaw. The Board does, however, have the right to waive any part of this 

bylaw, when in its opinion, such a waiver would not be detrimental to the public interest, cause 

the Town any expense, or be inconsistent with the intent and purpose of this bylaw.

25
Any permit issued by the Planning Board for a communications facility shall be valid for the 

applicant only; it may not be reassigned, leased or sold.

26 Municipal and private, non-commercial uses are exempted from this bylaw.

27
The Planning Board shall act in accordance with the standards and requirements set forth 

herein and in accordance with the Massachusetts General Laws.

28 The invalidity of any section of this bylaw shall not invalidate any other section.
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Nationwide Programmatic Agreement 
Co-location Criteria Verification Form 

 

Site Name:  TRURO 

Business Unit Number: 841273  App ID: 552716               

Site Address:  344 ROUTE 6 NORTH TRURO, MA 02652 

Carrier Name: DISH Wireless L.L.C.        

Customer Site ID: BOBOS00592A  
  

Tower was built on or before 3/16/01?  YES ☑ NO ☐  

 

Criteria for Programmatic Agreement Eligibility for Towers Built on or before March 16, 2001 

 

YES ☐ NO ☑ The mounting of the antenna will result in a substantial increase in the 

size of the tower1. 

YES ☐ NO ☑ The tower has been found by the FCC to have an adverse or potentially 

adverse effect that has not been resolved through an MOA or other 

mechanism. 

YES ☐ NO ☑   The tower is the subject of a pending environmental review or 

proceeding before the FCC involving compliance with Section 106 of 

the NHPA. 

YES ☐ NO ☑   The tower owner has received written or electronic notice from the 

FCC that the FCC is in receipt of a complaint from a member of the 

public, a SHPO or the Council that the co-location has an adverse effect 

on one or more historic properties. 

 
Criteria for Programmatic Agreement Eligibility for Towers Built after March 16, 2001 

 

YES ☐ NO ☐ No Section 106 review (SHPO review) or any associated environmental 

(NEPA) review required by the FCC has been completed for this tower. 

YES ☐ NO ☐ The mounting of the antenna will result in a substantial increase in the 

size of the tower.1 

YES ☐ NO ☐ The tower is the subject of a pending environmental review or 

proceeding before the FCC involving compliance with Section 106 of 

the NHPA. 

YES ☐ NO ☐ The tower owner has received written or electronic notice from the 

FCC that the FCC is in receipt of a complaint from a member of the 

public, a SHPO or the Council that the co-location has an adverse effect 

on one or more historic properties. 

 
If any of the above answers are “YES,” consultation with the SHPO is required prior to placement of 
the antenna on the tower.  
 

Approved By: Christopher Page 11/11/2021 

 
A COPY OF THIS COMPLETED FORM MUST BE PROVIDED TO THE CARRIER AND TO THE 
CROWN CASTLE REGULATORY DEPARTMENT. 

                                            
1 Substantial increase in size of the tower” means: 1) an increase in the tower height of more than 10% or by the height of one 
antenna array with a separation distance from the nearest existing array not to exceed 20 feet, whichever is greater; 2) the 
installation of more than 4 new equipment cabinets or more than 1 new equipment building; 3) the addition of an appurtenance 
that would protrude from the edge of the tower more than 20 feet or more than the width of the tower at the level of the 
appurtenance, whichever is greater; or 4) the mounting of the antenna would involve excavation more than 30’ in any direction 
outside the current boundaries of the site and any access or utility easements currently related to the site. 
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Elizabeth Sturdy

From: 

Sent: 

To: 

Cc: 

Subject: 

Hi Elizabeth, 

Katie Adams <kadams@nbcllc.com> 

Monday, October 17, 2022 12:26 PM 

Elizabeth Sturdy 

Barbara Carboni 

RE: Structural Analysis Report 

Thank you for reaching out about this! Yes, Tim Greene and I discussed the structural analysis which was run as risk 3. 

I reviewed the report and it includes the proposed DISH equipment, so I would like to use this report as part of DISH's 

application packet. 

Thank you very much, and feel free to reach out with any questions. 

Katie Adams 

SR Site Acquisition Specialist 

NETWORK BUILDING ➔ CONSUL TING 

100 Apollo Drive I Suite 3031 Chelmsford, MA I 01824 
M 781-392-7547 

TOTALLY COMMITTED. 

1 



tnxTower Report - version 8.1.1.0 

Date: September 21, 2022 
 
  B+T Group 
  1717 S, Boulder, Suite 300 
  Tulsa, OK 74119 
  (918) 587-4630 
 
Subject: Structural Analysis Report 
 
Carrier Designation: Site Number: 4HY0568A 
 Site Name: BS13XC597 
 
Crown Castle Designation: BU Number: 841273 
 Site Name: TRURO 
 JDE Job Number: 723038 
 Work Order Number: 2161774 
 Order Number: 623577 Rev. 1 
 
Engineering Firm Designation: B+T Group Project Number: 100736.010.01.0001 
 
Site Data: 344 Route 6, North Truro, Barnstable County, MA 
 Latitude 42° 1' 18'', Longitude -70° 4' 30'' 
 170 Foot - Self Support Tower 
 
B+T Group 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 
 
This analysis utilizes an ultimate 3-second gust wind speed of 149 mph as required by the 2015 International 
Building Code as amended by the Massachusetts State Building Code, Ninth Edition. Applicable Standard 
references and design criteria are listed in Section 2 - Analysis Criteria. 
 
Structural analysis prepared by: Andrew Fisher 
 
Respectfully submitted by: B+T Engineering, Inc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Peter Smith, P.E. 
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1) INTRODUCTION 
 
This tower is a 170 ft. Self-Support tower designed by Sabre and mapped by GPD Group. 
 
2) ANALYSIS CRITERIA 
 
 TIA-222 Revision: TIA-222-H 
 Risk Category: III 
 Wind Speed: 149 mph 
 Exposure Category: C 
 Topographic Factor: 1 
 Ice Thickness: 1.5 in 
 Wind Speed with Ice: 50 mph 
 Service Wind Speed: 60 mph 
 

Table 1 - Proposed Equipment Configuration 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in)

168.0 
169.0 

3 Ericsson 4003_840590966_TMO 

3 1-5/8 

3 Ericsson AIR 6419 B41_TMO 

3 Ericsson RADIO 4460 B2/B25 B66_TMO 

3 Ericsson Radio 4480_TMOV2 

3 Rfs Celwave APXVLL19P_43-C-A20_TMO 

168.0 3 Site Pro1 VFA12-HD Mount 

71.0 
73.0 1 Pctel GPS-TMG-HR-26N 

1 1/2 
71.0 1 -- Side Arm Mount [SO 601-1] 

 
Table 2 - Other Considered Equipment 

Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in)

170.0 174.0 1 Decibel DB806-XC 1 1/2

160.0 
162.0 1 Shively Labs 6813-2 HW

1 1-5/8 
160.0 1 -- Side Arm Mount [SO 305-1] 

151.0 151.0 
4 Powerwave Tech. P65.15.XL.0 

2 1-1/4 
2 -- Sector Mount [SM 602-1] 

145.0 145.0 

6 Ericsson RRUS 11

12 
4 
2 

1-5/8 
5/8 
3/8 

3 Ericsson RRUS 32

3 Ericsson RRUS 32 B66

6 Kaelus DBC0061F1V51-2 

3 Kathrein 800 10122 

12 Kathrein 860 10025

3 Kmw Comm. AM-X-CD-16-65-00T-RET  

6 Powerwave Tech. LGP21401

3 Quintel Tech. QS66512-2 

2 Raycap DC6-48-60-18-8F 

1 -- Sector Mount [SM 702-3] 
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Mounting 
Level (ft) 

Center 
Line 

Elevation 
(ft) 

Number 
of 

Antennas 

Antenna 
Manufacturer 

Antenna Model 
Number 
of Feed 
Lines 

Feed 
Line 

Size (in)

139.0 
139.0 1 -- Pipe Mount [PM 601-1] 

1 EW52 
138.0 1 Andrew PAR6-59A

130.0 
131.0 

3 Alcatel Lucent RRH2X60-AWS 

19 1-5/8 

3 Commscope HBXX-6516DS-A2M  

3 Commscope LNX-6514DS-A1M  

3 Commscope SBNHH-1D65B  

2 CSS X7C-665-2 

1 CSS X7C-680-2 

2 Rfs Celwave DB-B1-6C-12AB-0Z 

130.0 1 -- Sector Mount [SM 702-3] 

122.0 122.0 

1 -- Commscope MTC3975083 (3) 

1 1-1/2 

3 Fujitsu TA08025-B604

3 Fujitsu TA08025-B605

3 Jma Wireless MX08FRO665-21  

1 Raycap RDIDC-9181-PF-48 

104.0 

117.0 1 Rfs Celwave PD220-5

10 
8 

7/8 
3/8 

116.0 1 Telewave ANT150F6

114.0 1 Sinclair SRL-210C-4

113.0 1 Decibel DB540K-F

112.0 2 Rfs Celwave AO8610-5T0

107.0 1 Kathrein K751221

106.0 

2 Commscope VHLPX4-11W-6WH 

1 Rfs Celwave 10191

1 Telewave ANT150F2

104.0 1 -- Sabre 30' Specialty Platform 

96.0 
97.0 

3 Ericsson ERICSSON AIR 21 B4A B2P 

3 
6 
2 

1-1/4 
7/8 
3/8 

3 Ericsson RADIO 4449 B12/B71 

3 Ericsson RRUS 11 B2

3 Rfs Celwave APXVAARR24_43-U-NA20  

3 Rfs Celwave ATM1900D-1A20 

96.0 1 -- Sector Mount [SM 403-3] 

87.0 87.0 
1 Scala PR-950

1 1/2 
1 -- Side Arm Mount [SO 201-1] 

 
3) ANALYSIS PROCEDURE 
 

Table 3 - Documents Provided 

Document Reference Source 

Tower Manufacturer Drawing 4287353 CCI Sites 

Foundation Drawing 4468581 CCI Sites 

Geotech Report 4287355 CCI Sites 

Crown CAD Package Date: 06/28/2022 CCI Sites 
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 3.1)  Analysis Method 
 

tnxTower (version 8.1.1.0), 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. When applicable, Crown Castle has 
calculated and provided the effective area for panel antennas using approved methods following the 
intent of the TIA-222 standard. 

 
 3.2)  Assumptions 
 

1) The tower and structures were maintained in accordance with the - TIA-222 standard. 
2) The configuration of antennas, transmission cables, mounts and other appurtenances are as 

specified in Tables 1 and 2 and the referenced drawings. 
 

This analysis may be affected if any assumptions are not valid or have been made in error. B+T 
Group should be notified to determine the effect on the structural integrity of the tower. 

 
4) ANALYSIS RESULTS 
 

Table 4 - Section Capacity (Summary) 

Section 
No. Elevation (ft) Component Type Size Critical 

Element
P (K) SF*P_allow (K) % 

Capacity
Pass / Fail

T1 170 - 160 Leg Sabre 3.5" x 0.216" 1 -7.736 86.635 8.9 Pass 

T2 160 - 140 Leg Sabre 4.5" x 0.438" 19 -40.935 210.881 19.4 Pass 

T3 140 - 120 Leg Sabre 6.625" x 0.432" 40 -95.003 360.255 26.4 Pass 

T4 120 - 100 Leg Sabre 8.625" x 0.5" 62 -160.765 569.808 28.2 Pass 

T5 100 - 80 Leg Sabre 10.750" x 0.500" 83 -231.538 702.092 33.0 Pass 

T6 80 - 60 Leg Sabre 12.75" x 0.5" 99 -310.146 859.488 36.1 Pass 

T7 60 - 40 Leg Sabre 16" x 0.5" 114 -389.310 1110.690 35.1 Pass 

T8 40 - 20 Leg Sabre 18" x 0.5" 129 -467.770 1263.528 37.0 Pass 

T9 20 - 0 Leg Sabre 18" x 0.5" 144 -523.334 1289.925 40.6 Pass 

T1 170 - 160 Diagonal L2x2x3/8 12 -3.354 18.112 18.5 Pass 

T2 160 - 140 Diagonal L3x3x3/8 22 -8.889 40.506 21.9 Pass 

T3 140 - 120 Diagonal L3 1/2x3 1/2x3/8 44 -12.897 51.321 25.1 Pass 

T4 120 - 100 Diagonal L3 1/2x3 1/2x1/2 68 -15.693 53.678 29.2 Pass 

T5 100 - 80 Diagonal L5x5x1/2 89 -21.079 105.471 20.0 Pass 

T6 80 - 60 Diagonal L5x5x5/8 104 -22.481 116.354 19.3 Pass 

T7 60 - 40 Diagonal L5x5x5/8 119 -24.079 101.338 23.8 Pass 

T8 40 - 20 Diagonal L5x5x5/8 134 -26.567 87.432 30.4 Pass 

T9 20 - 0 Diagonal L5x5x5/8 160 -34.851 123.179 28.3 Pass 

T9 20 - 0 Horizontal 2L3 1/2x3 1/2x1/4x3/8 159 -25.174 40.214 62.6 Pass 

T1 170 - 160 Top Girt L2 1/2x2 1/2x3/16 4 -0.291 8.385 3.5 Pass 

T9 20 - 0 Redund Horz 1 
Bracing L3x3x5/16 157 -9.076 43.079 21.1 Pass  

T9 20 - 0 Redund Diag 1 
Bracing L3x3x1/4 158 -5.764 23.979 24.0 Pass  

T9 20 - 0 Inner Bracing L3x3x3/16 166 -0.033 5.612 0.8 Pass 

    Summary

   Leg (T9) 40.6 Pass 

   Diagonal (T8) 30.4 Pass 
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Section 
No. Elevation (ft) Component Type Size Critical 

Element
P (K) SF*P_allow (K) % 

Capacity
Pass / Fail

   Horizontal (T9) 62.6 Pass 

   Top Girt (T1) 3.5 Pass 

      Redund Horz 1 
Bracing (T9) 21.1 Pass  

      Redund Diag 1 
Bracing (T9) 24.0 Pass  

      Inner Bracing 
(T9) 0.8 Pass  

   Bolt Checks 76.5 Pass 

   Rating =  76.5 Pass 

 
Table 5 - Tower Component Stresses vs. Capacity – LC7 

Notes Component Elevation (ft) % Capacity Pass / Fail 

1,2 Anchor Rods Base 30.8 Pass

1,2 Base Foundation (Structure) Base 11.9 Pass

1,2 Base Foundation (Soil Interaction) Base 62.6 Pass
 

Structure Rating (max from all components) =  76.5% 

Notes: 
1) See additional documentation in “Appendix C – Additional Calculations” for calculations supporting the % capacity 

consumed.  
2) 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. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

TNXTOWER OUTPUT 
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SYMBOL LIST
MARK MARKSIZE SIZE

A  Sabre 3.5" x 0.216" B  L2 1/2x2 1/2x3/16

MATERIAL STRENGTH
GRADE GRADEFy FyFu Fu

 A572-50  50 ksi  65 ksi  A36  36 ksi  58 ksi

TOWER DESIGN NOTES
1.   Tower is located in Barnstable County, Massachusetts.
2.   Tower designed for Exposure C to the TIA-222-H Standard.
3.   Tower designed for a 149 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 III.
7.   Topographic Category 1 with Crest Height of 0'
8.   TIA-222-H Annex S
9.   TOWER RATING: 76.5%
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  Tower Input Data    
 

 
The main tower is a 3x free standing tower with an overall height of 170' above the ground line. 
The base of the tower is set at an elevation of 0' above the ground line. 
The face width of the tower is 8' at the top and 25' at the base. 
This tower is designed using the TIA-222-H standard. 
The following design criteria apply:  

 Tower is located in Barnstable County, Massachusetts. 
 Tower base elevation above sea level: 107'. 
 Basic wind speed of 149 mph. 
 Risk Category III. 
 Exposure Category C. 
 Simplified Topographic Factor Procedure for wind speed-up calculations is used. 
 Topographic Category: 1. 
 Crest Height: 0'. 
 Nominal ice thickness of 1.500 in. 
 Ice thickness is considered to increase with height. 
 Ice density of 56.000 pcf. 
 A wind speed of 50 mph  is used in combination with ice. 
 Temperature drop of 50.000 °F. 
 Deflections calculated using a wind speed of 60 mph. 
 TIA-222-H Annex S. 
 Pressures are calculated at each section. 
 Stress ratio used in tower member design is 1. 
 Tower analysis based on target reliabilities in accordance with Annex S. 
 Load Modification Factors used: Kes(Fw) = 1.0, Kes(ti) = 1.0. 
 Maximum demand-capacity ratio is: 1.05. 
 Local bending stresses due to climbing loads, feed line supports, and appurtenance mounts are not considered. 

 

  Options    
 

  Consider Moments - Legs   Distribute Leg Loads As Uniform   Use ASCE 10 X-Brace Ly Rules 
  Consider Moments - Horizontals   Assume Legs Pinned √ Calculate Redundant Bracing Forces 
  Consider Moments - Diagonals √ Assume Rigid Index Plate   Ignore Redundant Members in FEA 
  Use Moment Magnification √ Use Clear Spans For Wind Area √ SR Leg Bolts Resist Compression 

√ Use Code Stress Ratios √ Use Clear Spans For KL/r   All Leg Panels Have Same Allowable 
√ Use Code Safety Factors - Guys   Retension Guys To Initial Tension   Offset Girt At Foundation 
  Escalate Ice √ Bypass Mast Stability Checks √ Consider Feed Line Torque 
  Always Use Max Kz √ Use Azimuth Dish Coefficients √ Include Angle Block Shear Check 
  Use Special Wind Profile √ Project Wind Area of Appurt.   Use TIA-222-H Bracing Resist. Exemption
  Include Bolts In Member Capacity   Autocalc Torque Arm Areas   Use TIA-222-H Tension Splice Exemption 
  Leg Bolts Are At Top Of Section   Add IBC .6D+W Combination Poles 

√ Secondary Horizontal Braces Leg √ Sort Capacity Reports By Component   Include Shear-Torsion Interaction 
  Use Diamond Inner Bracing (4 Sided)   Triangulate Diamond Inner Bracing    Always Use Sub-Critical Flow 
  SR Members Have Cut Ends   Treat Feed Line Bundles As Cylinder   Use Top Mounted Sockets 
  SR Members Are Concentric   Ignore KL/ry For 60 Deg. Angle Legs   Pole Without Linear Attachments 
          Pole With Shroud Or No Appurtenances 
          Outside and Inside Corner Radii Are 

Known 
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 Tower Section Geometry    
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Assembly 
Database 

Description Section 
Width  

 
ft 

Number  
of  

Sections 

Section 
Length 

 
ft 

T1 170'-160'   8' 1 10' 
T2 160'-140'   9' 1 20' 
T3 140'-120'   11' 1 20' 
T4 120'-100'   13' 1 20' 
T5 100'-80'   15' 1 20' 
T6 80'-60'   17' 1 20' 
T7 60'-40'   19' 1 20' 
T8 40'-20'   21' 1 20' 
T9 20'-0'   23' 1 20' 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T1 170'-160' 5' X Brace No No 0.000 0.000 
T2 160'-140' 6'8'' X Brace No No 0.000 0.000 
T3 140'-120' 6'8'' X Brace No No 0.000 0.000 
T4 120'-100' 6'8'' X Brace No No 0.000 0.000 
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Tower 
 Section 

Tower 
 Elevation 

 
ft 

Diagonal 
Spacing 

 
ft 

Bracing 
Type 

Has 
K Brace 

End 
Panels 

Has  
Horizontals 

Top Girt 
Offset 

 
in 

Bottom Girt 
Offset 

 
in 

T5 100'-80' 10' X Brace No No 0.000 0.000 
T6 80'-60' 10' X Brace No No 0.000 0.000 
T7 60'-40' 10' X Brace No No 0.000 0.000 
T8 40'-20' 10' X Brace No No 0.000 0.000 
T9 20'-0' 10' K1 Down No Yes 0.000 0.000 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Type 

 

Leg  
Size 

 

Leg  
Grade 

Diagonal 
Type 

 

Diagonal  
Size 

 

Diagonal 
Grade 

T1 170'-160' Pipe Sabre 3.5'' x 0.216'' A572-50 
(50 ksi) 

Equal Angle L2x2x3/8 A36 
(36 ksi) 

T2 160'-140' Pipe Sabre 4.5'' x 0.438'' A572-50 
(50 ksi) 

Equal Angle L3x3x3/8 A36 
(36 ksi) 

T3 140'-120' Pipe Sabre 6.625'' x 0.432'' A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x3/8 A36 
(36 ksi) 

T4 120'-100' Pipe Sabre 8.625'' x 0.5'' A572-50 
(50 ksi) 

Equal Angle L3 1/2x3 1/2x1/2 A36 
(36 ksi) 

T5 100'-80' Pipe Sabre 10.750'' x 0.500'' A572-50 
(50 ksi) 

Equal Angle L5x5x1/2 A36 
(36 ksi) 

T6 80'-60' Pipe Sabre 12.75'' x 0.5'' A572-50 
(50 ksi) 

Equal Angle L5x5x5/8 A36 
(36 ksi) 

T7 60'-40' Pipe Sabre 16'' x 0.5'' A572-50 
(50 ksi) 

Equal Angle L5x5x5/8 A36 
(36 ksi) 

T8 40'-20' Pipe Sabre 18'' x 0.5'' A572-50 
(50 ksi) 

Equal Angle L5x5x5/8 A36 
(36 ksi) 

T9 20'-0' Pipe Sabre 18'' x 0.5'' A572-50 
(50 ksi) 

Equal Angle L5x5x5/8 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Top Girt 
Type 

 

Top Girt  
Size 

 

Top Girt  
Grade 

Bottom Girt 
Type 

 

Bottom Girt  
Size 

 

Bottom Girt 
Grade 

T1 170'-160' Equal Angle L2 1/2x2 1/2x3/16 A36 
(36 ksi) 

Equal Angle  A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

No. 
of  

Mid 
Girts 

Mid Girt 
Type 

 

Mid Girt  
Size 

 

Mid Girt  
Grade 

Horizontal 
Type 

 
 

Horizontal 
Size 

 

Horizontal  
Grade 

T9 20'-0' None Flat Bar  A36 
(36 ksi) 

Double Equal 
Angle 

2L3 1/2x3 1/2x1/4x3/8 A36 
(36 ksi) 
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 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Secondary 
Horizontal Type 

 

Secondary Horizontal  
Size 

 

Secondary 
Horizontal  

Grade 

Inner Bracing 
Type 

 

Inner Bracing Size 
 

Inner Bracing 
Grade 

T9 20'-0' Equal Angle  A36 
(36 ksi) 

Equal Angle L3x3x3/16 A36 
(36 ksi) 

 
 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
ft 

Redundant 
Bracing 
Grade 

 Redundant 
Type 

 

Redundant 
Size 

 

K Factor 
 

T9 20'-0' A36 
(36 ksi) 

Horizontal (1) 
Diagonal (1) 

Equal Angle 
Equal Angle 

L3x3x5/16 
L3x3x1/4 

1 
1 

 
 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

 
 

ft 

Gusset 
Area 

(per face) 
 

ft2 

Gusset 
Thickness 

 
 

in 

Gusset Grade Adjust. Factor
Af 

Adjust. 
Factor  

Ar 

Weight Mult. 
 

Double Angle 
Stitch Bolt 
Spacing 

Diagonals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Horizontals 
in 

Double Angle 
Stitch Bolt 
Spacing 

Redundants 
in 

T1 170'-160' 0.000 0.375 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T2 160'-140' 0.000 0.375 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T3 140'-120' 0.000 0.375 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T4 120'-100' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T5 100'-80' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T6 80'-60' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T7 60'-40' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T8 40'-20' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt Mid-Pt Mid-Pt 

T9 20'-0' 0.000 0.625 A36 
(36 ksi) 

1.05 1 1.05 Mid-Pt 90.450 Mid-Pt 

 
 

 

 Tower Section Geometry (cont’d)   
 

   K Factors1
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Tower 
 Elevation 

 
 

ft 

Calc 
K 

Single 
Angles 

Calc 
K 

Solid 
Rounds 

Legs X 
Brace 
Diags 

X 
Y 

K 
Brace 
Diags 

X 
Y 

Single 
Diags 

 
X 
Y 

Girts 
 
 

X 
Y 

Horiz. 
 
 

X 
Y 

Sec. 
Horiz. 

 
X 
Y 

Inner 
Brace 

 
X 
Y 

T1 170'-160' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T2 160'-140' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T3 140'-120' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T4 120'-100' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T5 100'-80' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T6 80'-60' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T7 60'-40' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T8 40'-20' Yes No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

T9 20'-0' No No 1 1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1Note: K factors are applied to member segment lengths. K-braces without inner supporting members will have the K factor in the out-of-plane direction applied to 
the overall length. 
 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 170'-160' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T2 160'-140' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T3 140'-120' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T4 120'-100' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T5 100'-80' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T6 80'-60' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T7 60'-40' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T8 40'-20' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T9 20'-0' 0.000 1 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

 
 

Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T1 170'-160' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T2 160'-140' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T3 140'-120' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T4 120'-100' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T5 100'-80' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T6 80'-60' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
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Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Net Width 
Deduct 

in 

U 
 

Net Width 
Deduct 

in 

U 
 

Net Width
Deduct 

in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

Net 
Width 

Deduct 
in 

U 
 

T7 60'-40' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T8 40'-20' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 
T9 20'-0' 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 0.000 0.75 

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Leg 
Connection 

Type 

Leg Diagonal Top Girt Bottom Girt Mid Girt Long Horizontal Short Horizontal

  Bolt Size 
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size
in 

No. Bolt Size 
in 

No. Bolt Size
in 

No. 

T1 170'-160' Flange 1.000 
A325N 

4 0.625 
A325N 

1  0.625 
A325N 

1  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T2 160'-140' Flange 1.250 
A325N 

4 0.750 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T3 140'-120' Flange 1.250 
A325N 

6 1.000 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T4 120'-100' Flange 1.375 
A325N 

6 1.000 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T5 100'-80' Flange 1.375 
A325N 

6 1.125 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T6 80'-60' Flange 1.500 
A325N 

6 1.125 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T7 60'-40' Flange 1.500 
A325N 

8 1.250 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T8 40'-20' Flange 1.500 
A325N 

8 1.250 
A325N 

1  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  

T9 20'-0' Flange 0.000 
A36 

0 1.000 
A325N 

2  0.000 
A325N 

0  0.000 
A325N 

0  0.625 
A325N 

0  1.000 
A325N 

2  0.625 
A325N 

0  

 
 

 

 Tower Section Geometry (cont’d)   
 

Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Bolt Size 
in 

No. 
 

Bolt Size 
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size 
in 

No. 
 

Bolt Size
in 

No. 
 

T1 170'-160' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T2 160'-140' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T3 140'-120' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T4 120'-100' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T5 100'-80' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 
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Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Tower 
 Elevation 

ft 

Redundant 
Horizontal 

Redundant 
Diagonal 

Redundant 
Sub-Diagonal 

Redundant 
Sub-Horizontal 

Redundant Vertical Redundant Hip Redundant Hip 
Diagonal 

 Bolt Size 
in 

No. 
 

Bolt Size 
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size
in 

No. 
 

Bolt Size 
in 

No. 
 

Bolt Size
in 

No. 
 

T6 80'-60' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T7 60'-40' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T8 40'-20' 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

T9 20'-0' 1.000 
A325N 

1 1.000 
A325N 

1 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 0.625 
A325N 

0 

 
 

 

 Feed Line/Linear Appurtenances - Entered As Round Or Flat 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Face
Offset

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

klf 

FSJ4-50B(1/2''
) 

A No No Ar (CaAa) 170' - 0' -6.000 0.4 1 1 0.850 
0.750 

0.520  0.000 

*                           
AL5-50(7/8) A No No Ar (CaAa) 104' - 0' -8.000 0.44 10 10 0.850 

0.750 
1.100  0.000 

*                           
AVA7-50(1-5/

8) 
A No No Ar (CaAa) 160' - 0' -6.000 0.46 1 1 0.850 

0.750 
2.010  0.001 

*                           
LDF6-50A(1-

1/4'') 
A No No Ar (CaAa) 151' - 0' -9.000 0.4 2 1 0.850 

0.750 
1.550  0.001 

*                           
EW52(ELLIP

TICAL) 
A No No Ar (CaAa) 139' - 0' -12.000 0.4 1 1 0.850 

0.750 
2.250  0.001 

*                           
LDF2-50(3/8'') A No No Ar (CaAa) 104' - 0' -6.500 0.43 8 8 0.400 0.440  0.000 

T-Brackets 
(Af) 

A No No Af (CaAa) 150' - 0' -6.000 0.45 1 1 1.000 1.000  0.008 

*                           
LDF7-50A(1-

5/8'') 
B No No Ar (CaAa) 145' - 0' -16.000 0.4 12 2 0.850 

0.750 
1.980  0.001 

WR-VG82ST-
BRDA( 5/8'') 

B No No Ar (CaAa) 145' - 0' -13.000 0.39 4 1 0.750 0.645  0.000 

LDF2-50(3/8'') B No No Ar (CaAa) 145' - 0' -11.000 0.39 2 1 0.750 0.440  0.000 
T-Brackets 

(Af) 
B No No Af (CaAa) 155' - 0' -7.000 0.43 1 1 1.000 1.000  0.008 

*                           
CU12PSM9P6

XXX(1-1/2) 
B No No Ar (CaAa) 122' - 0' -16.000 0.42 1 1 0.850 

0.750 
1.600  0.002 

*                           
LDF5-50A(7/

8'') 
C No No Ar (CaAa) 96' - 0' 0.000 -0.03 6 6 0.850 

0.750 
1.090  0.000 

C4006L-NFN
F(1-1/4'') 

C No No Ar (CaAa) 96' - 0' 0.000 0.01 3 3 0.850 
0.750 

1.280  0.001 

84080298(3/8''
) 

C No No Ar (CaAa) 96' - 0' 0.000 0.03 2 2 0.500 0.276  0.000 

Feedline 
Ladder (Af) 

C No No Af (CaAa) 100' - 0' 0.000 0 1 1 3.000 3.000  0.008 

*                           
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Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component 
Type 

Placement 
 

ft 

Face
Offset

in 

Lateral 
Offset 

(Frac FW) 

# # 
 Per 
Row

Clear 
Spacing 

in 

Width or 
Diameter 

in 

Perimeter 
 

in 

Weight 
 

klf 

LDF7-50A(1-
5/8'') 

C No No Ar (CaAa) 130' - 0' -16.000 0.42 14 8 0.500 1.980  0.001 

LDF7-50A(1-
5/8'') 

C No No Ar (CaAa) 130' - 0' -11.000 0.42 5 2 0.500 1.980  0.001 

*                           
HB158-21U6S
24-xxM_TMO

(1-5/8) 

C No No Ar (CaAa) 168' - 0' -11.000 0.42 3 3 0.850 
0.750 

1.996  0.003 

*                           
LDF4-50A(1/

2'') 
C No No Ar (CaAa) 87' - 71' -5.000 0.43 1 1 0.500 0.630  0.000 

LDF4-50A(1/
2'') 

C No No Ar (CaAa) 71' - 0' -5.000 0.43 2 1 0.500 0.630  0.000 

T-Brackets 
(Af) 

C No No Af (CaAa) 169' - 0' -7.000 0.43 1 1 1.000 1.000  0.008 

*                           
Thin Flat Bar 

Climbing 
Ladder 

B No No Af (CaAa) 170' - 0' 0.000 0 1 1 2.000 2.000  0.004 

Safety Line 
3/8 

B No No Ar (CaAa) 170' - 0' 1.000 0.01 1 1 0.375 0.375  0.000 

*                           
*                           
*                           

 
 
 

 Feed Line/Linear Appurtenances - Entered As Area 
 

Description Face 
or 

Leg  

Allow 
Shield 

Exclude 
From 

Torque 
Calculation 

Component
Type 

Placement 
 

ft 

Total 
Number 

 CAAA 
 

ft2/ft 

Weight 
 

klf 

*                   
*                   
*                   

 
 
 
 

 Feed Line/Linear Appurtenances Section Areas  
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

K 
T1 170'-160' A 

B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.520 
3.708 
6.290 

0.000 
0.000 
0.000 

0.001 
0.042 
0.136 

T2 160'-140' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

10.137 
23.527 
15.309 

0.000 
0.000 
0.000 

0.115 
0.267 
0.318 

T3 140'-120' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

18.868 
65.510 
52.929 

0.000 
0.000 
0.000 

0.222 
0.482 
0.474 

T4 120'-100' A 0.000 0.000 24.901 0.000 0.236 
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Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Tower 
Section 

Tower 
 Elevation 

ft 

Face AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

K 
B 
C 

0.000 
0.000 

0.000 
0.000 

68.390 
90.549 

0.000 
0.000 

0.524 
0.630 

T5 100'-80' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

48.133 
68.390 
118.480 

0.000 
0.000 
0.000 

0.288 
0.524 
0.858 

T6 80'-60' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

48.133 
68.390 
124.364 

0.000 
0.000 
0.000 

0.288 
0.524 
0.877 

T7 60'-40' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

48.133 
68.390 
124.931 

0.000 
0.000 
0.000 

0.288 
0.524 
0.878 

T8 40'-20' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

48.133 
68.390 
124.931 

0.000 
0.000 
0.000 

0.288 
0.524 
0.878 

T9 20'-0' A 
B 
C 

0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

48.133 
68.390 
124.931 

0.000 
0.000 
0.000 

0.288 
0.524 
0.878 

 
 

 Feed Line/Linear Appurtenances Section Areas - With Ice 
 
Tower 
Section 

Tower 
 Elevation 

ft 

Face 
or 

Leg  

Ice 
Thickness 

in 

AR 

 
 ft2 

AF 

  
ft2 

CAAA 

In Face  
ft2 

CAAA 

Out Face 
ft2 

Weight 
 

K 
T1 170'-160' A 

B 
C 

2.026 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

4.572 
11.813 
18.354 

0.000 
0.000 
0.000 

0.064 
0.225 
0.386 

T2 160'-140' A 
B 
C 

2.007 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

40.042 
56.194 
44.249 

0.000 
0.000 
0.000 

0.719 
1.203 
0.913 

T3 140'-120' A 
B 
C 

1.978 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

67.813 
131.824 
92.118 

0.000 
0.000 
0.000 

1.248 
2.758 
1.804 

T4 120'-100' A 
B 
C 

1.946 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

84.771 
140.634 
139.502 

0.000 
0.000 
0.000 

1.458 
2.903 
2.671 

T5 100'-80' A 
B 
C 

1.907 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

151.758 
139.229 
224.133 

0.000 
0.000 
0.000 

2.306 
2.841 
3.903 

T6 80'-60' A 
B 
C 

1.860 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

150.081 
137.509 
248.478 

0.000 
0.000 
0.000 

2.240 
2.766 
4.148 

T7 60'-40' A 
B 
C 

1.798 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

147.901 
135.273 
249.035 

0.000 
0.000 
0.000 

2.157 
2.671 
4.076 

T8 40'-20' A 
B 
C 

1.709 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

144.734 
132.023 
244.094 

0.000 
0.000 
0.000 

2.038 
2.536 
3.898 

T9 20'-0' A 
B 
C 

1.531 0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

138.462 
125.581 
234.306 

0.000 
0.000 
0.000 

1.811 
2.281 
3.558 

 
 
 

   Feed Line Center of Pressure     
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Crown Castle 
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 Section Elevation  
 

ft 

CPX 

 
in 

CPZ 

 
in 

CPX 

Ice 
in 

CPZ 

Ice 
in 

T1 170'-160' -2.958 -0.142 -3.401 -1.493 
T2 160'-140' 0.270 -1.667 0.264 -4.129 
T3 140'-120' -0.577 1.572 1.863 -1.702 
T4 120'-100' -6.122 1.875 -1.719 -1.582 
T5 100'-80' -5.591 -2.833 -1.798 -5.243 
T6 80'-60' -5.994 -2.445 -2.721 -4.169 
T7 60'-40' -6.210 -2.388 -3.026 -4.238 
T8 40'-20' -6.443 -2.457 -3.258 -4.570 
T9 20'-0' -6.334 -2.406 -3.417 -4.751 

 
 
 
 

 Shielding Factor Ka 
 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T1 1 FSJ4-50B(1/2") 160.00 -
170.00

0.6000 0.6000

T1 32 HB158-21U6S24-xxM_TMO
(1-5/8) 

160.00 -
168.00

0.6000 0.6000

T1 36 T-Brackets (Af) 160.00 -
169.00

0.6000 0.6000

T1 38 Thin Flat Bar Climbing 
Ladder 

160.00 -
170.00

0.6000 0.6000

T1 39 Safety Line 3/8 160.00 -
170.00

0.6000 0.6000

T2 1 FSJ4-50B(1/2") 140.00 -
160.00

0.6000 0.6000

T2 6 AVA7-50(1-5/8) 140.00 -
160.00

0.6000 0.6000

T2 8 LDF6-50A(1-1/4") 140.00 -
151.00

0.6000 0.6000

T2 13 T-Brackets (Af) 140.00 -
150.00

0.6000 0.6000

T2 15 LDF7-50A(1-5/8") 140.00 -
145.00

0.6000 0.6000

T2 16 WR-VG82ST-BRDA( 5/8") 140.00 -
145.00

0.6000 0.6000

T2 18 LDF2-50(3/8") 140.00 -
145.00

0.6000 0.6000

T2 19 T-Brackets (Af) 140.00 -
155.00

0.6000 0.6000

T2 32 HB158-21U6S24-xxM_TMO
(1-5/8) 

140.00 -
160.00

0.6000 0.6000

T2 36 T-Brackets (Af) 140.00 -
160.00

0.6000 0.6000

T2 38 Thin Flat Bar Climbing 
Ladder 

140.00 -
160.00

0.6000 0.6000

T2 39 Safety Line 3/8 140.00 -
160.00

0.6000 0.6000

T3 1 FSJ4-50B(1/2") 120.00 -
140.00

0.6000 0.6000

T3 6 AVA7-50(1-5/8) 120.00 -
140.00

0.6000 0.6000

T3 8 LDF6-50A(1-1/4") 120.00 -
140.00

0.6000 0.6000

T3 10 EW52(ELLIPTICAL) 120.00 - 0.6000 0.6000
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Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

139.00
T3 13 T-Brackets (Af) 120.00 -

140.00
0.6000 0.6000

T3 15 LDF7-50A(1-5/8") 120.00 -
140.00

0.6000 0.6000

T3 16 WR-VG82ST-BRDA( 5/8") 120.00 -
140.00

0.6000 0.6000

T3 18 LDF2-50(3/8") 120.00 -
140.00

0.6000 0.6000

T3 19 T-Brackets (Af) 120.00 -
140.00

0.6000 0.6000

T3 21 CU12PSM9P6XXX(1-1/2) 120.00 -
122.00

0.6000 0.6000

T3 28 LDF7-50A(1-5/8") 120.00 -
130.00

0.6000 0.6000

T3 29 LDF7-50A(1-5/8") 120.00 -
130.00

0.6000 0.6000

T3 32 HB158-21U6S24-xxM_TMO
(1-5/8) 

120.00 -
140.00

0.6000 0.6000

T3 36 T-Brackets (Af) 120.00 -
140.00

0.6000 0.6000

T3 38 Thin Flat Bar Climbing 
Ladder 

120.00 -
140.00

0.6000 0.6000

T3 39 Safety Line 3/8 120.00 -
140.00

0.6000 0.6000

T4 1 FSJ4-50B(1/2") 100.00 -
120.00

0.6000 0.6000

T4 4 AL5-50(7/8) 100.00 -
104.00

0.6000 0.6000

T4 6 AVA7-50(1-5/8) 100.00 -
120.00

0.6000 0.6000

T4 8 LDF6-50A(1-1/4") 100.00 -
120.00

0.6000 0.6000

T4 10 EW52(ELLIPTICAL) 100.00 -
120.00

0.6000 0.6000

T4 12 LDF2-50(3/8") 100.00 -
104.00

0.6000 0.6000

T4 13 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 15 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 16 WR-VG82ST-BRDA( 5/8") 100.00 -
120.00

0.6000 0.6000

T4 18 LDF2-50(3/8") 100.00 -
120.00

0.6000 0.6000

T4 19 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 21 CU12PSM9P6XXX(1-1/2) 100.00 -
120.00

0.6000 0.6000

T4 28 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 29 LDF7-50A(1-5/8") 100.00 -
120.00

0.6000 0.6000

T4 32 HB158-21U6S24-xxM_TMO
(1-5/8) 

100.00 -
120.00

0.6000 0.6000

T4 36 T-Brackets (Af) 100.00 -
120.00

0.6000 0.6000

T4 38 Thin Flat Bar Climbing 
Ladder 

100.00 -
120.00

0.6000 0.6000

T4 39 Safety Line 3/8 100.00 -
120.00

0.6000 0.6000

T5 1 FSJ4-50B(1/2") 80.00 - 100.00 0.6000 0.6000
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Date 

14:41:12 09/21/22  
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FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T5 4 AL5-50(7/8) 80.00 - 100.00 0.6000 0.6000
T5 6 AVA7-50(1-5/8) 80.00 - 100.00 0.6000 0.6000
T5 8 LDF6-50A(1-1/4") 80.00 - 100.00 0.6000 0.6000
T5 10 EW52(ELLIPTICAL) 80.00 - 100.00 0.6000 0.6000
T5 12 LDF2-50(3/8") 80.00 - 100.00 0.6000 0.6000
T5 13 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 15 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 16 WR-VG82ST-BRDA( 5/8") 80.00 - 100.00 0.6000 0.6000
T5 18 LDF2-50(3/8") 80.00 - 100.00 0.6000 0.6000
T5 19 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 21 CU12PSM9P6XXX(1-1/2) 80.00 - 100.00 0.6000 0.6000
T5 23 LDF5-50A(7/8") 80.00 - 96.00 0.6000 0.6000
T5 24 C4006L-NFNF(1-1/4") 80.00 - 96.00 0.6000 0.6000
T5 25 84080298(3/8") 80.00 - 96.00 0.6000 0.6000
T5 26 Feedline Ladder (Af) 80.00 - 100.00 0.6000 0.6000
T5 28 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 29 LDF7-50A(1-5/8") 80.00 - 100.00 0.6000 0.6000
T5 32 HB158-21U6S24-xxM_TMO

(1-5/8) 
80.00 - 100.00 0.6000 0.6000

T5 34 LDF4-50A(1/2") 80.00 - 87.00 0.6000 0.6000
T5 36 T-Brackets (Af) 80.00 - 100.00 0.6000 0.6000
T5 38 Thin Flat Bar Climbing 

Ladder 
80.00 - 100.00 0.6000 0.6000

T5 39 Safety Line 3/8 80.00 - 100.00 0.6000 0.6000
T6 1 FSJ4-50B(1/2") 60.00 - 80.00 0.6000 0.6000
T6 4 AL5-50(7/8) 60.00 - 80.00 0.6000 0.6000
T6 6 AVA7-50(1-5/8) 60.00 - 80.00 0.6000 0.6000
T6 8 LDF6-50A(1-1/4") 60.00 - 80.00 0.6000 0.6000
T6 10 EW52(ELLIPTICAL) 60.00 - 80.00 0.6000 0.6000
T6 12 LDF2-50(3/8") 60.00 - 80.00 0.6000 0.6000
T6 13 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 15 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 16 WR-VG82ST-BRDA( 5/8") 60.00 - 80.00 0.6000 0.6000
T6 18 LDF2-50(3/8") 60.00 - 80.00 0.6000 0.6000
T6 19 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 21 CU12PSM9P6XXX(1-1/2) 60.00 - 80.00 0.6000 0.6000
T6 23 LDF5-50A(7/8") 60.00 - 80.00 0.6000 0.6000
T6 24 C4006L-NFNF(1-1/4") 60.00 - 80.00 0.6000 0.6000
T6 25 84080298(3/8") 60.00 - 80.00 0.6000 0.6000
T6 26 Feedline Ladder (Af) 60.00 - 80.00 0.6000 0.6000
T6 28 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 29 LDF7-50A(1-5/8") 60.00 - 80.00 0.6000 0.6000
T6 32 HB158-21U6S24-xxM_TMO

(1-5/8) 
60.00 - 80.00 0.6000 0.6000

T6 34 LDF4-50A(1/2") 71.00 - 80.00 0.6000 0.6000
T6 35 LDF4-50A(1/2") 60.00 - 71.00 0.6000 0.6000
T6 36 T-Brackets (Af) 60.00 - 80.00 0.6000 0.6000
T6 38 Thin Flat Bar Climbing 

Ladder 
60.00 - 80.00 0.6000 0.6000

T6 39 Safety Line 3/8 60.00 - 80.00 0.6000 0.6000
T7 1 FSJ4-50B(1/2") 40.00 - 60.00 0.6000 0.6000
T7 4 AL5-50(7/8) 40.00 - 60.00 0.6000 0.6000
T7 6 AVA7-50(1-5/8) 40.00 - 60.00 0.6000 0.6000
T7 8 LDF6-50A(1-1/4") 40.00 - 60.00 0.6000 0.6000
T7 10 EW52(ELLIPTICAL) 40.00 - 60.00 0.6000 0.6000
T7 12 LDF2-50(3/8") 40.00 - 60.00 0.6000 0.6000
T7 13 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
T7 15 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 16 WR-VG82ST-BRDA( 5/8") 40.00 - 60.00 0.6000 0.6000
T7 18 LDF2-50(3/8") 40.00 - 60.00 0.6000 0.6000
T7 19 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
T7 21 CU12PSM9P6XXX(1-1/2) 40.00 - 60.00 0.6000 0.6000
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B+T Group 
1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T7 23 LDF5-50A(7/8") 40.00 - 60.00 0.6000 0.6000
T7 24 C4006L-NFNF(1-1/4") 40.00 - 60.00 0.6000 0.6000
T7 25 84080298(3/8") 40.00 - 60.00 0.6000 0.6000
T7 26 Feedline Ladder (Af) 40.00 - 60.00 0.6000 0.6000
T7 28 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 29 LDF7-50A(1-5/8") 40.00 - 60.00 0.6000 0.6000
T7 32 HB158-21U6S24-xxM_TMO

(1-5/8) 
40.00 - 60.00 0.6000 0.6000

T7 35 LDF4-50A(1/2") 40.00 - 60.00 0.6000 0.6000
T7 36 T-Brackets (Af) 40.00 - 60.00 0.6000 0.6000
T7 38 Thin Flat Bar Climbing 

Ladder 
40.00 - 60.00 0.6000 0.6000

T7 39 Safety Line 3/8 40.00 - 60.00 0.6000 0.6000
T8 1 FSJ4-50B(1/2") 20.00 - 40.00 0.6000 0.6000
T8 4 AL5-50(7/8) 20.00 - 40.00 0.6000 0.6000
T8 6 AVA7-50(1-5/8) 20.00 - 40.00 0.6000 0.6000
T8 8 LDF6-50A(1-1/4") 20.00 - 40.00 0.6000 0.6000
T8 10 EW52(ELLIPTICAL) 20.00 - 40.00 0.6000 0.6000
T8 12 LDF2-50(3/8") 20.00 - 40.00 0.6000 0.6000
T8 13 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 15 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 16 WR-VG82ST-BRDA( 5/8") 20.00 - 40.00 0.6000 0.6000
T8 18 LDF2-50(3/8") 20.00 - 40.00 0.6000 0.6000
T8 19 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 21 CU12PSM9P6XXX(1-1/2) 20.00 - 40.00 0.6000 0.6000
T8 23 LDF5-50A(7/8") 20.00 - 40.00 0.6000 0.6000
T8 24 C4006L-NFNF(1-1/4") 20.00 - 40.00 0.6000 0.6000
T8 25 84080298(3/8") 20.00 - 40.00 0.6000 0.6000
T8 26 Feedline Ladder (Af) 20.00 - 40.00 0.6000 0.6000
T8 28 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 29 LDF7-50A(1-5/8") 20.00 - 40.00 0.6000 0.6000
T8 32 HB158-21U6S24-xxM_TMO

(1-5/8) 
20.00 - 40.00 0.6000 0.6000

T8 35 LDF4-50A(1/2") 20.00 - 40.00 0.6000 0.6000
T8 36 T-Brackets (Af) 20.00 - 40.00 0.6000 0.6000
T8 38 Thin Flat Bar Climbing 

Ladder 
20.00 - 40.00 0.6000 0.6000

T8 39 Safety Line 3/8 20.00 - 40.00 0.6000 0.6000
T9 1 FSJ4-50B(1/2") 0.00 - 20.00 0.6000 0.6000
T9 4 AL5-50(7/8) 0.00 - 20.00 0.6000 0.6000
T9 6 AVA7-50(1-5/8) 0.00 - 20.00 0.6000 0.6000
T9 8 LDF6-50A(1-1/4") 0.00 - 20.00 0.6000 0.6000
T9 10 EW52(ELLIPTICAL) 0.00 - 20.00 0.6000 0.6000
T9 12 LDF2-50(3/8") 0.00 - 20.00 0.6000 0.6000
T9 13 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 15 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 16 WR-VG82ST-BRDA( 5/8") 0.00 - 20.00 0.6000 0.6000
T9 18 LDF2-50(3/8") 0.00 - 20.00 0.6000 0.6000
T9 19 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 21 CU12PSM9P6XXX(1-1/2) 0.00 - 20.00 0.6000 0.6000
T9 23 LDF5-50A(7/8") 0.00 - 20.00 0.6000 0.6000
T9 24 C4006L-NFNF(1-1/4") 0.00 - 20.00 0.6000 0.6000
T9 25 84080298(3/8") 0.00 - 20.00 0.6000 0.6000
T9 26 Feedline Ladder (Af) 0.00 - 20.00 0.6000 0.6000
T9 28 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 29 LDF7-50A(1-5/8") 0.00 - 20.00 0.6000 0.6000
T9 32 HB158-21U6S24-xxM_TMO

(1-5/8) 
0.00 - 20.00 0.6000 0.6000

T9 35 LDF4-50A(1/2") 0.00 - 20.00 0.6000 0.6000
T9 36 T-Brackets (Af) 0.00 - 20.00 0.6000 0.6000
T9 38 Thin Flat Bar Climbing 

Ladder 
0.00 - 20.00 0.6000 0.6000
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B+T Group 
1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Tower 
Section 

Feed Line 
Record No. 

Description Feed Line 
Segment Elev.

Ka 
No Ice 

Ka 
Ice 

T9 39 Safety Line 3/8 0.00 - 20.00 0.6000 0.6000

 
 
 
 
 

   Discrete Tower Loads    
 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Lightning Rod 5/8'' x 5' A From Leg 0.000 
0' 

2'6'' 

0.000 170' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.313 
0.826 
1.322 
1.957 

0.313 
0.826 
1.322 
1.957 

0.006 
0.010 
0.016 
0.040 

*                   
DB806-XC C From Leg 0.000 

0' 
4' 

0.000 170' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.140 
1.675 
2.025 
2.753 

1.140 
1.675 
2.025 
2.753 

0.021 
0.030 
0.043 
0.080 

8' x 2.375'' Mount Pipe C From Leg 0.000 
0' 
0' 

0.000 170' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

*                   
*                   

AIR 6419 B41_TMO A From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.998 
7.527 
8.073 
9.219 

2.830 
3.243 
3.675 
4.591 

0.097 
0.140 
0.188 
0.298 

AIR 6419 B41_TMO B From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.998 
7.527 
8.073 
9.219 

2.830 
3.243 
3.675 
4.591 

0.097 
0.140 
0.188 
0.298 

AIR 6419 B41_TMO C From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.998 
7.527 
8.073 
9.219 

2.830 
3.243 
3.675 
4.591 

0.097 
0.140 
0.188 
0.298 

4003_840590966_TMO A From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

10.237 
10.781 
11.334 
12.468 

3.117 
3.587 
4.066 
5.051 

0.136 
0.240 
0.353 
0.605 

4003_840590966_TMO B From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

10.237 
10.781 
11.334 
12.468 

3.117 
3.587 
4.066 
5.051 

0.136 
0.240 
0.353 
0.605 

4003_840590966_TMO C From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

10.237 
10.781 
11.334 
12.468 

3.117 
3.587 
4.066 
5.051 

0.136 
0.240 
0.353 
0.605 

APXVLL19P_43-C-A20_TM
O 

A From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.154 
5.681 
6.220 
7.334 

2.110 
2.597 
3.096 
4.130 

0.048 
0.092 
0.142 
0.261 

APXVLL19P_43-C-A20_TM B From Leg 4.000 0.000 168' No Ice 5.154 2.110 0.048 
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B+T Group 
1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

O 0' 
1' 

1/2'' Ice
1'' Ice 
2'' Ice 

5.681 
6.220 
7.334 

2.597 
3.096 
4.130 

0.092 
0.142 
0.261 

APXVLL19P_43-C-A20_TM
O 

C From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.154 
5.681 
6.220 
7.334 

2.110 
2.597 
3.096 
4.130 

0.048 
0.092 
0.142 
0.261 

RADIO 4460 B2/B25 
B66_TMO 

A From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.139 
2.321 
2.511 
2.912 

1.686 
1.850 
2.022 
2.387 

0.109 
0.131 
0.156 
0.217 

RADIO 4460 B2/B25 
B66_TMO 

B From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.139 
2.321 
2.511 
2.912 

1.686 
1.850 
2.022 
2.387 

0.109 
0.131 
0.156 
0.217 

RADIO 4460 B2/B25 
B66_TMO 

C From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.139 
2.321 
2.511 
2.912 

1.686 
1.850 
2.022 
2.387 

0.109 
0.131 
0.156 
0.217 

Radio 4480_TMOV2 A From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.878 
3.091 
3.312 
3.775 

1.397 
1.558 
1.727 
2.090 

0.081 
0.103 
0.128 
0.188 

Radio 4480_TMOV2 B From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.878 
3.091 
3.312 
3.775 

1.397 
1.558 
1.727 
2.090 

0.081 
0.103 
0.128 
0.188 

Radio 4480_TMOV2 C From Leg 4.000 
0' 
1' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.878 
3.091 
3.312 
3.775 

1.397 
1.558 
1.727 
2.090 

0.081 
0.103 
0.128 
0.188 

(4) 8' x 2'' Mount Pipe A From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

(4) 8' x 2'' Mount Pipe B From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

(4) 8' x 2'' Mount Pipe C From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

10' horizontal  x 2'' Pipe 
Mount 

A From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.920 
3.970 
5.650 

0.010 
0.040 
0.090 
0.210 

0.027 
0.042 
0.063 
0.126 

10' horizontal  x 2'' Pipe 
Mount 

B From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.920 
3.970 
5.650 

0.010 
0.040 
0.090 
0.210 

0.027 
0.042 
0.063 
0.126 

10' horizontal  x 2'' Pipe 
Mount 

C From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.920 
3.970 
5.650 

0.010 
0.040 
0.090 
0.210 

0.027 
0.042 
0.063 
0.126 

Site Pro1 VFA12-HD A From Leg 4.000 
0' 

0.000 168' No Ice 
1/2'' Ice

13.200 
19.500 

13.200 
19.500 

0.658 
0.804 
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B+T Group 
1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0' 1'' Ice 
2'' Ice 

25.800 
38.400 

25.800 
38.400 

1.015 
1.437 

Site Pro1 VFA12-HD B From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

13.200 
19.500 
25.800 
38.400 

13.200 
19.500 
25.800 
38.400 

0.658 
0.804 
1.015 
1.437 

Site Pro1 VFA12-HD C From Leg 4.000 
0' 
0' 

0.000 168' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

13.200 
19.500 
25.800 
38.400 

13.200 
19.500 
25.800 
38.400 

0.658 
0.804 
1.015 
1.437 

*                   
*                   
*                   

6813-2 HW C From Leg 4.000 
0' 
2' 

0.000 160' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

42.376 
43.429 
44.489 
46.630 

33.075 
34.143 
35.219 
37.393 

0.096 
0.370 
0.658 
1.278 

Side Arm Mount [SO 305-1] C From Leg 0.500 
0' 
0' 

0.000 160' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.530 
0.780 
1.060 
1.730 

1.520 
2.070 
2.660 
3.910 

0.030 
0.044 
0.064 
0.125 

*                   
(2) P65.15.XL.0 w/ Mount 

Pipe 
B From Leg 4.000 

0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.304 
5.692 
6.087 
6.903 

3.665 
4.278 
4.902 
6.188 

0.040 
0.084 
0.134 
0.254 

(2) P65.15.XL.0 w/ Mount 
Pipe 

C From Leg 4.000 
0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.304 
5.692 
6.087 
6.903 

3.665 
4.278 
4.902 
6.188 

0.040 
0.084 
0.134 
0.254 

Pipe Mount [PM 601-1] B From Leg 0.500 
0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.320 
1.580 
1.840 
2.400 

1.320 
1.580 
1.840 
2.400 

0.065 
0.077 
0.093 
0.134 

Pipe Mount [PM 601-1] C From Leg 0.500 
0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.320 
1.580 
1.840 
2.400 

1.320 
1.580 
1.840 
2.400 

0.065 
0.077 
0.093 
0.134 

Sector Mount [SM 602-1] B From Leg 2.000 
0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

20.000 
24.070 
28.330 
37.820 

8.530 
11.090 
13.630 
18.640 

0.513 
0.707 
0.947 
1.562 

Sector Mount [SM 602-1] C From Leg 2.000 
0' 
0' 

0.000 151' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

20.000 
24.070 
28.330 
37.820 

8.530 
11.090 
13.630 
18.640 

0.513 
0.707 
0.947 
1.562 

*                   
800 10122 w/ Mount Pipe A From Leg 4.000 

0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.235 
6.890 
7.560 
8.944 

4.893 
5.530 
6.182 
7.530 

0.086 
0.144 
0.212 
0.384 

800 10122 w/ Mount Pipe B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.235 
6.890 
7.560 
8.944 

4.893 
5.530 
6.182 
7.530 

0.086 
0.144 
0.212 
0.384 

800 10122 w/ Mount Pipe C From Leg 4.000 
0' 

0.000 145' No Ice 
1/2'' Ice

6.235 
6.890 

4.893 
5.530 

0.086 
0.144 
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Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

0' 1'' Ice 
2'' Ice 

7.560 
8.944 

6.182 
7.530 

0.212 
0.384 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.628 
5.064 
5.510 
6.433 

3.275 
3.692 
4.119 
5.005 

0.074 
0.133 
0.203 
0.376 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.628 
5.064 
5.510 
6.433 

3.275 
3.692 
4.119 
5.005 

0.074 
0.133 
0.203 
0.376 

AM-X-CD-16-65-00T-RET 
w/ Mount Pipe 

C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.628 
5.064 
5.510 
6.433 

3.275 
3.692 
4.119 
5.005 

0.074 
0.133 
0.203 
0.376 

QS66512-2 w/ Mount Pipe A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.035 
4.421 
4.816 
5.634 

4.181 
4.569 
4.966 
5.787 

0.137 
0.206 
0.287 
0.482 

QS66512-2 w/ Mount Pipe B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.035 
4.421 
4.816 
5.634 

4.181 
4.569 
4.966 
5.787 

0.137 
0.206 
0.287 
0.482 

QS66512-2 w/ Mount Pipe C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.035 
4.421 
4.816 
5.634 

4.181 
4.569 
4.966 
5.787 

0.137 
0.206 
0.287 
0.482 

(4) 860 10025 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.142 
0.196 
0.259 
0.408 

0.121 
0.173 
0.231 
0.376 

0.001 
0.003 
0.005 
0.014 

(4) 860 10025 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.142 
0.196 
0.259 
0.408 

0.121 
0.173 
0.231 
0.376 

0.001 
0.003 
0.005 
0.014 

(4) 860 10025 C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.142 
0.196 
0.259 
0.408 

0.121 
0.173 
0.231 
0.376 

0.001 
0.003 
0.005 
0.014 

(2) LGP21401 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.104 
1.239 
1.381 
1.688 

0.207 
0.274 
0.348 
0.521 

0.014 
0.021 
0.030 
0.055 

(2) LGP21401 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.104 
1.239 
1.381 
1.688 

0.207 
0.274 
0.348 
0.521 

0.014 
0.021 
0.030 
0.055 

(2) LGP21401 C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.104 
1.239 
1.381 
1.688 

0.207 
0.274 
0.348 
0.521 

0.014 
0.021 
0.030 
0.055 

RRUS 32 B66 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.743 
2.965 
3.194 
3.675 

1.668 
1.855 
2.049 
2.458 

0.053 
0.074 
0.098 
0.157 

RRUS 32 B66 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 

2.743 
2.965 
3.194 

1.668 
1.855 
2.049 

0.053 
0.074 
0.098 
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B+T Group 
1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 3.675 2.458 0.157 
RRUS 32 B66 C From Leg 4.000 

0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.743 
2.965 
3.194 
3.675 

1.668 
1.855 
2.049 
2.458 

0.053 
0.074 
0.098 
0.157 

RRUS 32 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.857 
3.083 
3.316 
3.805 

1.777 
1.968 
2.166 
2.583 

0.055 
0.077 
0.103 
0.165 

RRUS 32 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.857 
3.083 
3.316 
3.805 

1.777 
1.968 
2.166 
2.583 

0.055 
0.077 
0.103 
0.165 

RRUS 32 C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.857 
3.083 
3.316 
3.805 

1.777 
1.968 
2.166 
2.583 

0.055 
0.077 
0.103 
0.165 

(2) DBC0061F1V51-2 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.433 
0.518 
0.609 
0.815 

0.413 
0.496 
0.586 
0.788 

0.025 
0.031 
0.038 
0.057 

(2) DBC0061F1V51-2 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.433 
0.518 
0.609 
0.815 

0.413 
0.496 
0.586 
0.788 

0.025 
0.031 
0.038 
0.057 

(2) DBC0061F1V51-2 C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.433 
0.518 
0.609 
0.815 

0.413 
0.496 
0.586 
0.788 

0.025 
0.031 
0.038 
0.057 

(2) RRUS 11 A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.784 
2.992 
3.207 
3.658 

1.187 
1.334 
1.490 
1.833 

0.048 
0.068 
0.092 
0.150 

(2) RRUS 11 B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.784 
2.992 
3.207 
3.658 

1.187 
1.334 
1.490 
1.833 

0.048 
0.068 
0.092 
0.150 

(2) RRUS 11 C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.784 
2.992 
3.207 
3.658 

1.187 
1.334 
1.490 
1.833 

0.048 
0.068 
0.092 
0.150 

DC6-48-60-18-8F A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.850 
1.356 
1.532 
1.914 

0.850 
1.356 
1.532 
1.914 

0.019 
0.036 
0.055 
0.101 

DC6-48-60-18-8F A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.850 
1.356 
1.532 
1.914 

0.850 
1.356 
1.532 
1.914 

0.019 
0.036 
0.055 
0.101 

8' x 2'' Pipe Mount A From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

8' x 2'' Pipe Mount B From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 
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Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

8' x 2'' Pipe Mount C From Leg 4.000 
0' 
0' 

0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

Pipe Mount [PM 601-3] C None   0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.170 
3.790 
4.420 
5.760 

3.170 
3.790 
4.420 
5.760 

0.195 
0.232 
0.279 
0.401 

Sector Mount [SM 702-3] C None   0.000 145' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

38.890 
50.400 
61.770 
84.350 

38.890 
50.400 
61.770 
84.350 

1.551 
2.279 
3.217 
5.705 

*                   
Pipe Mount [PM 601-1] C From Leg 0.500 

0' 
0' 

0.000 139' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.320 
1.580 
1.840 
2.400 

1.320 
1.580 
1.840 
2.400 

0.065 
0.077 
0.093 
0.134 

*                   
LNX-6514DS-A1M w/ 

Mount Pipe 
A From Leg 4.000 

0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.095 
4.485 
4.885 
5.712 

3.296 
3.675 
4.064 
4.869 

0.065 
0.128 
0.202 
0.383 

LNX-6514DS-A1M w/ 
Mount Pipe 

B From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.095 
4.485 
4.885 
5.712 

3.296 
3.675 
4.064 
4.869 

0.065 
0.128 
0.202 
0.383 

LNX-6514DS-A1M w/ 
Mount Pipe 

C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.095 
4.485 
4.885 
5.712 

3.296 
3.675 
4.064 
4.869 

0.065 
0.128 
0.202 
0.383 

X7C-665-2 w/ Mount Pipe A From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

7.546 
8.242 
8.955 

10.429 

5.661 
6.331 
7.018 
8.440 

0.069 
0.133 
0.208 
0.392 

X7C-665-2 w/ Mount Pipe B From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

7.546 
8.242 
8.955 

10.429 

5.661 
6.331 
7.018 
8.440 

0.069 
0.133 
0.208 
0.392 

X7C-680-2 w/ Mount Pipe C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

7.281 
7.954 
8.642 

10.066 

5.911 
6.565 
7.235 
8.620 

0.068 
0.133 
0.210 
0.396 

HBXX-6516DS-A2M w/ 
Mount Pipe 

A From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.180 
5.701 
6.239 
7.361 

3.970 
4.468 
4.981 
6.056 

0.050 
0.094 
0.147 
0.280 

HBXX-6516DS-A2M w/ 
Mount Pipe 

B From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.180 
5.701 
6.239 
7.361 

3.970 
4.468 
4.981 
6.056 

0.050 
0.094 
0.147 
0.280 

HBXX-6516DS-A2M w/ 
Mount Pipe 

C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

5.180 
5.701 
6.239 
7.361 

3.970 
4.468 
4.981 
6.056 

0.050 
0.094 
0.147 
0.280 

SBNHH-1D65B w/ Mount 
Pipe 

A From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 

4.095 
4.486 
4.887 

3.296 
3.676 
4.066 

0.066 
0.130 
0.204 
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1717 S, Boulder, Suite 300 

Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 5.715 4.872 0.386 
SBNHH-1D65B w/ Mount 

Pipe 
B From Leg 4.000 

0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.095 
4.486 
4.887 
5.715 

3.296 
3.676 
4.066 
4.872 

0.066 
0.130 
0.204 
0.386 

SBNHH-1D65B w/ Mount 
Pipe 

C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.095 
4.486 
4.887 
5.715 

3.296 
3.676 
4.066 
4.872 

0.066 
0.130 
0.204 
0.386 

DB-B1-6C-12AB-0Z A From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.364 
3.597 
3.838 
4.343 

2.192 
2.395 
2.606 
3.049 

0.021 
0.050 
0.082 
0.158 

DB-B1-6C-12AB-0Z C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.364 
3.597 
3.838 
4.343 

2.192 
2.395 
2.606 
3.049 

0.021 
0.050 
0.082 
0.158 

RRH2X60-AWS A From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.500 
3.761 
4.029 
4.585 

1.816 
2.052 
2.289 
2.785 

0.060 
0.083 
0.109 
0.173 

RRH2X60-AWS B From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.500 
3.761 
4.029 
4.585 

1.816 
2.052 
2.289 
2.785 

0.060 
0.083 
0.109 
0.173 

RRH2X60-AWS C From Leg 4.000 
0' 
1' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.500 
3.761 
4.029 
4.585 

1.816 
2.052 
2.289 
2.785 

0.060 
0.083 
0.109 
0.173 

5' x 2'' Pipe Mount A From Leg 4.000 
0' 
0' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.188 
1.496 
1.807 
2.458 

1.188 
1.496 
1.807 
2.458 

0.018 
0.027 
0.040 
0.076 

5' x 2'' Pipe Mount B From Leg 4.000 
0' 
0' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.188 
1.496 
1.807 
2.458 

1.188 
1.496 
1.807 
2.458 

0.018 
0.027 
0.040 
0.076 

5' x 2'' Pipe Mount C From Leg 4.000 
0' 
0' 

0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.188 
1.496 
1.807 
2.458 

1.188 
1.496 
1.807 
2.458 

0.018 
0.027 
0.040 
0.076 

Pipe Mount [PM 601-3] C None   0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.170 
3.790 
4.420 
5.760 

3.170 
3.790 
4.420 
5.760 

0.195 
0.232 
0.279 
0.401 

Sector Mount [SM 702-3] C None   0.000 130' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

38.890 
50.400 
61.770 
84.350 

38.890 
50.400 
61.770 
84.350 

1.551 
2.279 
3.217 
5.705 

*                   
MX08FRO665-21 w/ Mount 

Pipe 
A From Leg 4.000 

0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

8.009 
8.518 
9.038 

10.109 

4.233 
4.689 
5.156 
6.122 

0.108 
0.194 
0.292 
0.522 

MX08FRO665-21 w/ Mount 
Pipe 

B From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 

8.009 
8.518 
9.038 

4.233 
4.689 
5.156 

0.108 
0.194 
0.292 
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Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 10.109 6.122 0.522 
MX08FRO665-21 w/ Mount 

Pipe 
C From Leg 4.000 

0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

8.009 
8.518 
9.038 

10.109 

4.233 
4.689 
5.156 
6.122 

0.108 
0.194 
0.292 
0.522 

TA08025-B604 A From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

0.981 
1.112 
1.250 
1.548 

0.064 
0.081 
0.100 
0.148 

TA08025-B604 B From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

0.981 
1.112 
1.250 
1.548 

0.064 
0.081 
0.100 
0.148 

TA08025-B604 C From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

0.981 
1.112 
1.250 
1.548 

0.064 
0.081 
0.100 
0.148 

TA08025-B605 A From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

1.129 
1.267 
1.411 
1.723 

0.075 
0.093 
0.114 
0.164 

TA08025-B605 B From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

1.129 
1.267 
1.411 
1.723 

0.075 
0.093 
0.114 
0.164 

TA08025-B605 C From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.964 
2.138 
2.320 
2.705 

1.129 
1.267 
1.411 
1.723 

0.075 
0.093 
0.114 
0.164 

RDIDC-9181-PF-48 A From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.012 
2.189 
2.373 
2.763 

1.168 
1.311 
1.461 
1.784 

0.022 
0.040 
0.060 
0.110 

(2) 8' x 2'' Mount Pipe A From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

(2) 8' x 2'' Mount Pipe B From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

(2) 8' x 2'' Mount Pipe C From Leg 4.000 
0' 
0' 

0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.900 
2.728 
3.401 
4.396 

1.900 
2.728 
3.401 
4.396 

0.029 
0.044 
0.063 
0.119 

Commscope MTC3975083 
(3) 

C None   0.000 122' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

23.850 
34.120 
44.390 
64.930 

23.850 
34.120 
44.390 
64.930 

1.260 
1.803 
2.345 
3.431 

*                   
ANT150F2 A From Face 4.000 

0' 
2' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.227 
1.530 
1.842 
2.494 

1.227 
1.530 
1.842 
2.494 

0.013 
0.022 
0.035 
0.072 

AO8610-5T0 A From Face 4.000 
0' 
8' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 

3.960 
5.638 
7.333 

3.960 
5.638 
7.333 

0.041 
0.071 
0.111 
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Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 10.773 10.773 0.223 
K751221 A From Face 4.000 

0' 
3' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.314 
0.445 
0.585 
0.894 

0.314 
0.445 
0.585 
0.894 

0.004 
0.008 
0.013 
0.028 

SRL-210C-4 B From Face 4.000 
0' 
10' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.000 
1.800 
2.600 
4.200 

1.000 
1.800 
2.600 
4.200 

0.059 
0.077 
0.094 
0.130 

ANT150F6 B From Face 4.000 
0' 
12' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.800 
6.828 
8.873 

13.013 

4.800 
6.828 
8.873 

13.013 

0.030 
0.066 
0.114 
0.249 

PD220-5 B From Face 4.000 
0' 
13' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

6.050 
8.281 

10.529 
15.075 

6.050 
8.281 

10.529 
15.075 

0.023 
0.067 
0.125 
0.283 

AO8610-5T0 C From Face 4.000 
0' 
8' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.960 
5.638 
7.333 

10.773 

3.960 
5.638 
7.333 

10.773 

0.041 
0.071 
0.111 
0.223 

10191 C From Face 4.000 
0' 
2' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.640 
0.941 
1.191 
1.720 

0.640 
0.941 
1.191 
1.720 

0.005 
0.010 
0.018 
0.043 

DB540K-F C From Face 4.000 
0' 
9' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

4.500 
6.329 
8.175 

11.917 

4.500 
6.329 
8.175 

11.917 

0.066 
0.099 
0.144 
0.268 

(4) 6' x 2'' Mount Pipe A From Face 4.000 
0' 
0' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.022 
0.033 
0.048 
0.090 

(4) 6' x 2'' Mount Pipe B From Face 4.000 
0' 
0' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.022 
0.033 
0.048 
0.090 

(4) 6' x 2'' Mount Pipe C From Face 4.000 
0' 
0' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.022 
0.033 
0.048 
0.090 

6' x 2.375'' Mount Pipe C From Face 4.000 
0' 
0' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.041 
0.051 
0.066 
0.109 

6' x 2.375'' Mount Pipe A From Face 4.000 
0' 
0' 

0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.041 
0.051 
0.066 
0.109 

Sabre 30' Specialty Platform C None   0.000 104' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

75.000 
87.000 
99.000 
123.000 

75.000 
87.000 
99.000 
123.000 

3.020 
3.620 
4.220 
5.420 

*                   
ERICSSON AIR 21 B4A 

B2P 
A From Leg 4.000 

0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 

3.193 
3.518 
3.852 

1.977 
2.281 
2.593 

0.090 
0.132 
0.179 
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Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

2'' Ice 4.549 3.246 0.289 
ERICSSON AIR 21 B4A 

B2P 
B From Leg 4.000 

0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.193 
3.518 
3.852 
4.549 

1.977 
2.281 
2.593 
3.246 

0.090 
0.132 
0.179 
0.289 

ERICSSON AIR 21 B4A 
B2P 

C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

3.193 
3.518 
3.852 
4.549 

1.977 
2.281 
2.593 
3.246 

0.090 
0.132 
0.179 
0.289 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

14.694 
15.455 
16.230 
17.816 

6.873 
7.554 
8.247 
9.670 

0.186 
0.315 
0.458 
0.788 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

14.694 
15.455 
16.230 
17.816 

6.873 
7.554 
8.247 
9.670 

0.186 
0.315 
0.458 
0.788 

APXVAARR24_43-U-NA20 
w/ Mount Pipe 

C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

14.694 
15.455 
16.230 
17.816 

6.873 
7.554 
8.247 
9.670 

0.186 
0.315 
0.458 
0.788 

RRUS 11 B2 A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.833 
3.043 
3.259 
3.715 

1.182 
1.330 
1.485 
1.826 

0.051 
0.072 
0.095 
0.153 

RRUS 11 B2 B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.833 
3.043 
3.259 
3.715 

1.182 
1.330 
1.485 
1.826 

0.051 
0.072 
0.095 
0.153 

RRUS 11 B2 C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

2.833 
3.043 
3.259 
3.715 

1.182 
1.330 
1.485 
1.826 

0.051 
0.072 
0.095 
0.153 

ATM1900D-1A20 A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.717 
0.824 
0.938 
1.189 

0.192 
0.255 
0.326 
0.494 

0.008 
0.013 
0.020 
0.039 

ATM1900D-1A20 B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.717 
0.824 
0.938 
1.189 

0.192 
0.255 
0.326 
0.494 

0.008 
0.013 
0.020 
0.039 

ATM1900D-1A20 C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.717 
0.824 
0.938 
1.189 

0.192 
0.255 
0.326 
0.494 

0.008 
0.013 
0.020 
0.039 

RADIO 4449 B12/B71 A From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.650 
1.810 
1.978 
2.336 

1.163 
1.301 
1.447 
1.762 

0.074 
0.090 
0.109 
0.155 

RADIO 4449 B12/B71 B From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.650 
1.810 
1.978 
2.336 

1.163 
1.301 
1.447 
1.762 

0.074 
0.090 
0.109 
0.155 

RADIO 4449 B12/B71 C From Leg 4.000 
0' 
1' 

0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.650 
1.810 
1.978 
2.336 

1.163 
1.301 
1.447 
1.762 

0.074 
0.090 
0.109 
0.155 
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Project 

 
Date 

14:41:12 09/21/22  
Tulsa, OK 74119 

Phone: (918) 587-4630 
FAX: (918) 587-4630 

Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Offset 
Type 

Offsets: 
Horz 

Lateral 
Vert 

ft 
ft 
ft 

Azimuth 
Adjustment

 
 
° 

Placement 
 
 
 

ft 

 CAAA 
Front 

 
 

ft2 

CAAA 
Side 

 
 

ft2 

Weight 
 
 
 

K 

Sector Mount [SM 403-3] C None   0.000 96' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

19.400 
27.200 
34.930 
50.180 

19.400 
27.200 
34.930 
50.180 

0.873 
1.244 
1.744 
3.131 

*                   
Side Arm Mount [SO 201-1] C From Leg 0.500 

0' 
0' 

0.000 87' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.780 
2.240 
2.750 
3.890 

2.610 
3.150 
3.730 
4.990 

0.096 
0.116 
0.144 
0.221 

*                   
GPS-TMG-HR-26N C From Leg 3.000 

0' 
2' 

0.000 71' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

0.208 
0.268 
0.334 
0.490 

0.133 
0.183 
0.239 
0.375 

0.001 
0.003 
0.006 
0.017 

6' x 2'' Mount Pipe C From Leg 3.000 
0' 
0' 

0.000 71' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.425 
1.925 
2.294 
3.060 

1.425 
1.925 
2.294 
3.060 

0.022 
0.033 
0.048 
0.090 

Side Arm Mount [SO 601-1] C From Leg 1.500 
0' 
0' 

0.000 71' No Ice 
1/2'' Ice
1'' Ice 
2'' Ice 

1.040 
1.410 
1.780 
2.520 

5.320 
6.430 
7.670 

10.670 

0.159 
0.196 
0.241 
0.359 

*                   
*                   
*                   
*                   
*                   
*                   
*                   
*                   
*                   
*                   
*                   
*                   

 
 
 
 

  Dishes    
 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft 

Azimuth 
Adjustment

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K 
Andrew PAR6-59A C Paraboloid 

w/Radome 
From 
Leg 

0.500 
0' 
-1' 

11.000   139' 6.000 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

28.274 
29.065 
29.856 
31.438 

0.143 
0.292 
0.441 
0.740 

*                       
COMMSCOPE 

VHLPX4-11W-6WH 
C Paraboloid 

w/Shroud (HP) 
From 
Face 

4.000 
0' 
2' 

-19.000   104' 4.108 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

13.256 
13.800 
14.343 
15.429 

0.088 
0.159 
0.230 
0.371 
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Date 

14:41:12 09/21/22  
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Client 
Crown Castle 

Designed by 

Nithish Acharya 

Description Face 
or 

Leg 

Dish 
Type 

Offset 
Type 

Offsets: 
Horz 

Lateral
Vert 

ft 

Azimuth 
Adjustment

 
 
° 

3 dB 
Beam 
Width 

 
° 

Elevation 
 
 
 

ft 

Outside 
Diameter 

 
 

ft 

 Aperture 
Area 

 
 

ft2 

Weight 
 
 
 

K 
COMMSCOPE 

VHLPX4-11W-6WH 
A Paraboloid 

w/Shroud (HP) 
From 
Face 

4.000 
0' 
2' 

1.000   104' 4.108 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

13.256 
13.800 
14.343 
15.429 

0.088 
0.159 
0.230 
0.371 

*                       
PR-950 C Grid From 

Leg 
1.500 

0' 
0' 

1.000   87' 5.667 No Ice 
1/2'' Ice 
1'' Ice 
2'' Ice 

25.220 
25.967 
26.714 
28.209 

0.038 
0.171 
0.305 
0.571 

*                       

 
 

 Load Combinations    
 
Comb. 

No. 
Description 

1 Dead Only 
2 1.2 Dead+1.0 Wind 0 deg - No Ice 
3 0.9 Dead+1.0 Wind 0 deg - No Ice 
4 1.2 Dead+1.0 Wind 30 deg - No Ice 
5 0.9 Dead+1.0 Wind 30 deg - No Ice 
6 1.2 Dead+1.0 Wind 60 deg - No Ice 
7 0.9 Dead+1.0 Wind 60 deg - No Ice 
8 1.2 Dead+1.0 Wind 90 deg - No Ice 
9 0.9 Dead+1.0 Wind 90 deg - No Ice 
10 1.2 Dead+1.0 Wind 120 deg - No Ice 
11 0.9 Dead+1.0 Wind 120 deg - No Ice 
12 1.2 Dead+1.0 Wind 150 deg - No Ice 
13 0.9 Dead+1.0 Wind 150 deg - No Ice 
14 1.2 Dead+1.0 Wind 180 deg - No Ice 
15 0.9 Dead+1.0 Wind 180 deg - No Ice 
16 1.2 Dead+1.0 Wind 210 deg - No Ice 
17 0.9 Dead+1.0 Wind 210 deg - No Ice 
18 1.2 Dead+1.0 Wind 240 deg - No Ice 
19 0.9 Dead+1.0 Wind 240 deg - No Ice 
20 1.2 Dead+1.0 Wind 270 deg - No Ice 
21 0.9 Dead+1.0 Wind 270 deg - No Ice 
22 1.2 Dead+1.0 Wind 300 deg - No Ice 
23 0.9 Dead+1.0 Wind 300 deg - No Ice 
24 1.2 Dead+1.0 Wind 330 deg - No Ice 
25 0.9 Dead+1.0 Wind 330 deg - No Ice 
26 1.2 Dead+1.0 Ice+1.0 Temp 
27 1.2 Dead+1.0 Wind 0 deg+1.0 Ice+1.0 Temp 
28 1.2 Dead+1.0 Wind 30 deg+1.0 Ice+1.0 Temp 
29 1.2 Dead+1.0 Wind 60 deg+1.0 Ice+1.0 Temp 
30 1.2 Dead+1.0 Wind 90 deg+1.0 Ice+1.0 Temp 
31 1.2 Dead+1.0 Wind 120 deg+1.0 Ice+1.0 Temp 
32 1.2 Dead+1.0 Wind 150 deg+1.0 Ice+1.0 Temp 
33 1.2 Dead+1.0 Wind 180 deg+1.0 Ice+1.0 Temp 
34 1.2 Dead+1.0 Wind 210 deg+1.0 Ice+1.0 Temp 
35 1.2 Dead+1.0 Wind 240 deg+1.0 Ice+1.0 Temp 
36 1.2 Dead+1.0 Wind 270 deg+1.0 Ice+1.0 Temp 
37 1.2 Dead+1.0 Wind 300 deg+1.0 Ice+1.0 Temp 
38 1.2 Dead+1.0 Wind 330 deg+1.0 Ice+1.0 Temp 
39 Dead+Wind 0 deg - Service 
40 Dead+Wind 30 deg - Service 
41 Dead+Wind 60 deg - Service 
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Comb. 
No. 

Description 

42 Dead+Wind 90 deg - Service 
43 Dead+Wind 120 deg - Service 
44 Dead+Wind 150 deg - Service 
45 Dead+Wind 180 deg - Service 
46 Dead+Wind 210 deg - Service 
47 Dead+Wind 240 deg - Service 
48 Dead+Wind 270 deg - Service 
49 Dead+Wind 300 deg - Service 
50 Dead+Wind 330 deg - Service 

 
 

  Maximum Member Forces   
 
Section 

No. 
Elevation 

ft 
Component 

Type 
Condition Gov. 

Load 
Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
T1 170 - 160 Leg Max Tension 23 4.300 -1.078 0.020 

      Max. Compression 18 -7.736 -0.312 -0.037 
      Max. Mx 14 -0.016 2.307 -0.020 
      Max. My 8 -1.641 -0.044 -2.262 
      Max. Vy 6 -1.238 0.000 0.000 
      Max. Vx 12 -1.275 0.000 0.000 
    Diagonal Max Tension 4 3.333 0.000 0.000 
      Max. Compression 16 -3.354 0.000 0.000 
      Max. Mx 32 0.363 0.051 0.006 
      Max. My 30 -0.871 0.049 -0.007 
      Max. Vy 32 0.050 0.051 0.006 
      Max. Vx 30 0.003 0.000 0.000 
    Top Girt Max Tension 19 0.248 0.000 0.000 
      Max. Compression 14 -0.291 0.000 0.000 
      Max. Mx 26 -0.077 -0.141 0.000 
      Max. My 26 -0.074 0.000 0.004 
      Max. Vy 26 0.071 0.000 0.000 
      Max. Vx 26 -0.002 0.000 0.000 

T2 160 - 140 Leg Max Tension 15 31.017 -1.419 0.025 
      Max. Compression 18 -40.935 0.864 -0.106 
      Max. Mx 22 18.211 -1.532 0.181 
      Max. My 21 -1.678 -0.033 1.507 
      Max. Vy 22 -1.747 -1.532 0.181 
      Max. Vx 12 -1.744 0.027 0.356 
    Diagonal Max Tension 8 8.793 0.000 0.000 
      Max. Compression 20 -8.889 0.000 0.000 
      Max. Mx 36 1.708 0.109 -0.012 
      Max. My 22 -7.787 0.030 0.017 
      Max. Vy 33 0.083 0.105 -0.014 
      Max. Vx 37 -0.005 0.000 0.000 

T3 140 - 120 Leg Max Tension 7 75.895 -1.530 0.036 
      Max. Compression 18 -95.003 1.372 -0.004 
      Max. Mx 14 56.172 1.959 0.005 
      Max. My 24 -9.097 -0.101 -1.949 
      Max. Vy 14 1.120 -1.584 0.005 
      Max. Vx 20 1.190 -0.113 -1.848 
    Diagonal Max Tension 8 12.756 0.000 0.000 
      Max. Compression 8 -12.897 0.000 0.000 
      Max. Mx 35 2.078 0.173 -0.020 
      Max. My 10 -11.093 0.033 -0.022 
      Max. Vy 33 0.111 0.162 0.019 
      Max. Vx 32 0.006 0.000 0.000 

T4 120 - 100 Leg Max Tension 15 130.846 -1.525 0.005 
      Max. Compression 10 -160.765 4.329 -0.187 
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Client 
Crown Castle 
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Nithish Acharya 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. Mx 3 -155.873 4.349 0.138 
      Max. My 12 -12.613 -0.106 -4.096 
      Max. Vy 22 1.440 -4.309 0.186 
      Max. Vx 24 1.539 0.013 1.128 
    Diagonal Max Tension 4 15.516 0.000 0.000 
      Max. Compression 4 -15.693 0.000 0.000 
      Max. Mx 35 2.697 0.230 0.028 
      Max. My 37 -2.999 0.212 0.030 
      Max. Vy 33 0.141 0.228 -0.029 
      Max. Vx 37 -0.007 0.000 0.000 

T5 100 - 80 Leg Max Tension 15 192.757 -2.140 -0.170 
      Max. Compression 10 -231.538 3.814 -0.268 
      Max. Mx 3 -185.793 4.349 0.138 
      Max. My 12 -12.996 -0.106 -4.096 
      Max. Vy 22 -1.118 -4.309 0.186 
      Max. Vx 24 0.993 -0.051 4.085 
    Diagonal Max Tension 4 20.943 0.000 0.000 
      Max. Compression 4 -21.079 0.000 0.000 
      Max. Mx 35 3.722 0.479 -0.056 
      Max. My 10 -19.610 -0.012 -0.061 
      Max. Vy 33 0.220 0.440 -0.058 
      Max. Vx 32 0.012 0.000 0.000 

T6 80 - 60 Leg Max Tension 15 261.343 -3.331 -0.022 
      Max. Compression 2 -310.146 4.565 0.044 
      Max. Mx 2 -310.146 4.565 0.044 
      Max. My 12 -20.239 0.014 -4.403 
      Max. Vy 2 -0.420 4.565 0.044 
      Max. Vx 12 0.641 -0.197 -3.871 
    Diagonal Max Tension 4 22.278 0.000 0.000 
      Max. Compression 4 -22.481 0.000 0.000 
      Max. Mx 35 3.887 0.612 -0.072 
      Max. My 33 -4.565 0.517 -0.075 
      Max. Vy 33 0.270 0.586 0.070 
      Max. Vx 33 0.014 0.000 0.000 

T7 60 - 40 Leg Max Tension 15 328.352 -6.312 -0.014 
      Max. Compression 2 -389.310 7.411 -0.003 
      Max. Mx 2 -389.310 7.411 -0.003 
      Max. My 12 -23.628 -0.186 -6.092 
      Max. Vy 22 0.538 -6.273 0.073 
      Max. Vx 12 0.525 -0.186 -6.092 
    Diagonal Max Tension 4 23.547 0.000 0.000 
      Max. Compression 2 -24.079 0.000 0.000 
      Max. Mx 33 3.039 0.687 -0.085 
      Max. My 33 -5.063 0.631 -0.086 
      Max. Vy 33 0.293 0.687 -0.085 
      Max. Vx 33 0.015 0.000 0.000 

T8 40 - 20 Leg Max Tension 15 393.616 -8.564 -0.041 
      Max. Compression 2 -467.770 1.630 -0.705 
      Max. Mx 14 353.809 -8.628 -0.047 
      Max. My 12 -27.443 -0.301 -11.612 
      Max. Vy 2 1.004 8.555 0.064 
      Max. Vx 12 0.917 -0.301 -11.612 
    Diagonal Max Tension 4 25.317 0.000 0.000 
      Max. Compression 2 -26.567 0.000 0.000 
      Max. Mx 33 3.354 0.801 0.095 
      Max. My 32 3.619 0.800 -0.099 
      Max. Vy 33 0.313 0.801 0.095 
      Max. Vx 32 0.016 0.000 0.000 

T9 20 - 0 Leg Max Tension 15 438.312 0.489 -0.282 
      Max. Compression 2 -523.334 0.000 0.000 
      Max. Mx 2 -523.293 21.305 -0.587 
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Client 
Crown Castle 

Designed by 

Nithish Acharya 

Section 
No. 

Elevation 
ft 

Component 
Type 

Condition Gov. 
Load 

Comb. 

Axial 
 

K 

Major Axis 
Moment 

kip-ft 

Minor Axis 
Moment 

kip-ft 
      Max. My 12 -31.800 -2.021 -11.305 
      Max. Vy 10 -5.196 21.235 0.467 
      Max. Vx 12 -2.815 -2.021 -11.305 
    Diagonal Max Tension 5 31.906 -0.024 -0.021 
      Max. Compression 2 -34.851 0.000 0.000 
      Max. Mx 12 -18.489 0.400 -0.029 
      Max. My 37 -2.063 0.157 0.052 
      Max. Vy 30 -0.159 0.242 0.052 
      Max. Vx 31 0.011 0.000 0.000 
    Horizontal Max Tension 2 24.002 -0.272 -0.044 
      Max. Compression 2 -25.174 -0.291 -0.053 
      Max. Mx 33 0.682 -0.537 -0.003 
      Max. My 2 4.010 -0.219 0.129 
      Max. Vy 33 -0.229 -0.503 -0.015 
      Max. Vx 2 0.013 -0.219 0.129 
    Redund Horz 1 

Bracing 
Max Tension 16 6.039 0.000 0.000 

      Max. Compression 5 -4.802 0.000 0.000 
      Max. Mx 26 0.412 -0.083 0.000 
      Max. My 26 0.467 0.000 0.002 
      Max. Vy 26 0.055 0.000 0.000 
      Max. Vx 26 -0.002 0.000 0.000 
    Redund Diag 1 

Bracing 
Max Tension 5 3.276 0.000 0.000 

      Max. Compression 16 -3.726 0.000 0.000 
      Max. Mx 26 0.242 -0.093 0.000 
      Max. My 26 0.193 0.000 0.004 
      Max. Vy 26 -0.049 0.000 0.000 
      Max. Vx 26 -0.002 0.000 0.000 
    Inner Bracing Max Tension 3 0.014 0.000 0.000 
      Max. Compression 14 -0.034 0.000 0.000 
      Max. Mx 26 -0.023 -0.278 0.000 
      Max. Vy 26 0.093 0.000 0.000 
        

  
 

   Maximum Reactions    
 

Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

Leg C Max. Vert 18 537.298 58.063 -33.522 
  Max. Hx 18 537.298 58.063 -33.522 
  Max. Hz 5 -397.992 -42.379 31.911 
  Min. Vert 7 -444.410 -50.332 29.020 
  Min. Hx 7 -444.410 -50.332 29.020 
  Min. Hz 16 466.646 47.013 -34.480 

Leg B Max. Vert 10 555.928 -61.607 -33.983 
  Max. Hx 23 -460.306 53.443 29.359 
  Max. Hz 25 -414.789 46.172 31.776 
  Min. Vert 23 -460.306 53.443 29.359 
  Min. Hx 10 555.928 -61.607 -33.983 
  Min. Hz 12 485.608 -51.118 -34.561 

Leg A Max. Vert 2 564.237 -1.598 72.278 
  Max. Hx 21 29.434 10.428 2.536 
  Max. Hz 2 564.237 -1.598 72.278 
  Min. Vert 15 -472.602 1.533 -63.036 
  Min. Hx 8 36.636 -10.473 2.919 
  Min. Hz 15 -472.602 1.533 -63.036 
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Location Condition Gov. 
Load 

Comb. 

Vertical 
K 

Horizontal, X 
K 

Horizontal, Z 
K 

      

 
 

 Tower Mast Reaction Summary    
 

Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Dead Only 98.125 0.000 -0.000 27.928 14.239 0.000
1.2 Dead+1.0 Wind 0 deg - No 
Ice 

117.750 -0.048 -122.857 -11366.298 1.344 -69.525

0.9 Dead+1.0 Wind 0 deg - No 
Ice 

88.312 -0.048 -122.857 -11374.677 -2.928 -69.525

1.2 Dead+1.0 Wind 30 deg - No 
Ice 

117.750 56.228 -97.296 -9206.537 -5361.232 -30.929

0.9 Dead+1.0 Wind 30 deg - No 
Ice 

88.312 56.228 -97.296 -9214.916 -5365.504 -30.929

1.2 Dead+1.0 Wind 60 deg - No 
Ice 

117.750 92.797 -52.862 -5037.581 -8928.626 0.161

0.9 Dead+1.0 Wind 60 deg - No 
Ice 

88.312 92.797 -52.862 -5045.959 -8932.898 0.161

1.2 Dead+1.0 Wind 90 deg - No 
Ice 

117.750 108.734 0.357 56.593 -10426.792 20.825

0.9 Dead+1.0 Wind 90 deg - No 
Ice 

88.312 108.734 0.357 48.214 -10431.064 20.825

1.2 Dead+1.0 Wind 120 deg - 
No Ice 

117.750 103.366 59.295 5566.687 -9703.021 58.108

0.9 Dead+1.0 Wind 120 deg - 
No Ice 

88.312 103.366 59.295 5558.309 -9707.292 58.108

1.2 Dead+1.0 Wind 150 deg - 
No Ice 

117.750 60.269 102.984 9597.088 -5618.070 75.271

0.9 Dead+1.0 Wind 150 deg - 
No Ice 

88.312 60.269 102.984 9588.710 -5622.342 75.271

1.2 Dead+1.0 Wind 180 deg - 
No Ice 

117.750 0.447 115.984 10877.855 -20.550 68.809

0.9 Dead+1.0 Wind 180 deg - 
No Ice 

88.312 0.447 115.984 10869.477 -24.822 68.809

1.2 Dead+1.0 Wind 210 deg - 
No Ice 

117.750 -56.153 96.646 9192.168 5377.799 29.860

0.9 Dead+1.0 Wind 210 deg - 
No Ice 

88.312 -56.153 96.646 9183.789 5373.527 29.860

1.2 Dead+1.0 Wind 240 deg - 
No Ice 

117.750 -98.085 56.189 5362.233 9355.318 1.586

0.9 Dead+1.0 Wind 240 deg - 
No Ice 

88.312 -98.085 56.189 5353.854 9351.046 1.586

1.2 Dead+1.0 Wind 270 deg - 
No Ice 

117.750 -108.205 -0.363 8.446 10393.527 -20.211

0.9 Dead+1.0 Wind 270 deg - 
No Ice 

88.312 -108.205 -0.363 0.068 10389.255 -20.211

1.2 Dead+1.0 Wind 300 deg - 
No Ice 

117.750 -97.217 -55.893 -5224.520 9226.630 -57.250

0.9 Dead+1.0 Wind 300 deg - 
No Ice 

88.312 -97.217 -55.893 -5232.899 9222.358 -57.250

1.2 Dead+1.0 Wind 330 deg - 
No Ice 

117.750 -59.904 -103.030 -9537.875 5598.403 -75.227

0.9 Dead+1.0 Wind 330 deg - 
No Ice 

88.312 -59.904 -103.030 -9546.253 5594.131 -75.227

1.2 Dead+1.0 Ice+1.0 Temp 268.053 0.000 -0.000 85.620 40.282 0.000
1.2 Dead+1.0 Wind 0 deg+1.0 268.053 0.171 -24.521 -2242.939 23.270 -7.083
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Load 
Combination 

Vertical  
 

K 

Shearx 
 

K 

Shearz 
 

K 

 Overturning 
Moment, Mx  

kip-ft 

 Overturning 
Moment, Mz 

kip-ft 

Torque 
 

kip-ft 
Ice+1.0 Temp 
1.2 Dead+1.0 Wind 30 deg+1.0 
Ice+1.0 Temp 

268.053 11.662 -19.947 -1841.807 -1090.507 -2.193

1.2 Dead+1.0 Wind 60 deg+1.0 
Ice+1.0 Temp 

268.053 19.312 -11.040 -991.095 -1849.575 0.562

1.2 Dead+1.0 Wind 90 deg+1.0 
Ice+1.0 Temp 

268.053 22.680 -0.058 79.919 -2163.256 -0.435

1.2 Dead+1.0 Wind 120 
deg+1.0 Ice+1.0 Temp 

268.053 21.004 11.859 1214.154 -1965.282 1.990

1.2 Dead+1.0 Wind 150 
deg+1.0 Ice+1.0 Temp 

268.053 12.208 20.911 2068.282 -1122.363 7.097

1.2 Dead+1.0 Wind 180 
deg+1.0 Ice+1.0 Temp 

268.053 0.057 23.771 2353.905 35.102 7.550

1.2 Dead+1.0 Wind 210 
deg+1.0 Ice+1.0 Temp 

268.053 -11.507 19.866 2002.845 1156.230 2.991

1.2 Dead+1.0 Wind 240 
deg+1.0 Ice+1.0 Temp 

268.053 -19.744 11.330 1183.730 1959.540 -0.284

1.2 Dead+1.0 Wind 270 
deg+1.0 Ice+1.0 Temp 

268.053 -22.540 -0.063 80.584 2228.905 -0.350

1.2 Dead+1.0 Wind 300 
deg+1.0 Ice+1.0 Temp 

268.053 -20.237 -11.646 -1026.845 1981.922 -2.457

1.2 Dead+1.0 Wind 330 
deg+1.0 Ice+1.0 Temp 

268.053 -12.146 -20.925 -1898.761 1194.869 -7.089

Dead+Wind 0 deg - Service 98.125 -0.008 -20.174 -1849.642 11.687 -11.274
Dead+Wind 30 deg - Service 98.125 9.244 -15.995 -1495.536 -872.398 -5.021
Dead+Wind 60 deg - Service 98.125 15.265 -8.698 -808.892 -1461.496 0.015
Dead+Wind 90 deg - Service 98.125 17.884 0.058 31.670 -1708.321 3.364
Dead+Wind 120 deg - Service 98.125 16.979 9.741 939.676 -1587.068 9.412
Dead+Wind 150 deg - Service 98.125 9.899 16.917 1603.853 -914.046 12.199
Dead+Wind 180 deg - Service 98.125 0.072 19.059 1815.425 8.136 11.158
Dead+Wind 210 deg - Service 98.125 -9.231 15.890 1538.193 898.022 4.848
Dead+Wind 240 deg - Service 98.125 -16.123 9.237 906.523 1553.624 0.268
Dead+Wind 270 deg - Service 98.125 -17.798 -0.059 23.863 1725.864 -3.265
Dead+Wind 300 deg - Service 98.125 -15.982 -9.189 -839.205 1532.756 -9.273
Dead+Wind 330 deg - Service 98.125 -9.840 -16.925 -1549.264 933.794 -12.192

  
 

 Solution Summary   
 
 

Load 
Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

1 0.000 -98.125 0.000 -0.000 98.125 0.000 0.000% 
2 -0.048 -117.750 -122.857 0.048 117.750 122.857 0.000% 
3 -0.048 -88.312 -122.857 0.048 88.312 122.857 0.000% 
4 56.228 -117.750 -97.296 -56.228 117.750 97.296 0.000% 
5 56.228 -88.312 -97.296 -56.228 88.312 97.296 0.000% 
6 92.797 -117.750 -52.862 -92.797 117.750 52.862 0.000% 
7 92.797 -88.312 -52.862 -92.797 88.312 52.862 0.000% 
8 108.734 -117.750 0.357 -108.734 117.750 -0.357 0.000% 
9 108.734 -88.312 0.357 -108.734 88.312 -0.357 0.000% 
10 103.366 -117.750 59.295 -103.366 117.750 -59.295 0.000% 
11 103.366 -88.312 59.295 -103.366 88.312 -59.295 0.000% 
12 60.269 -117.750 102.984 -60.269 117.750 -102.984 0.000% 
13 60.269 -88.312 102.984 -60.269 88.312 -102.984 0.000% 
14 0.447 -117.750 115.984 -0.447 117.750 -115.984 0.000% 
15 0.447 -88.312 115.984 -0.447 88.312 -115.984 0.000% 
16 -56.153 -117.750 96.646 56.153 117.750 -96.646 0.000% 
17 -56.153 -88.312 96.646 56.153 88.312 -96.646 0.000% 
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Load 

Comb. 

Sum of Applied Forces Sum of Reactions  
% Error PX 

K 
PY 
K 

PZ 
K 

PX 
K 

PY 
K 

PZ 
K 

18 -98.085 -117.750 56.189 98.085 117.750 -56.189 0.000% 
19 -98.085 -88.312 56.189 98.085 88.312 -56.189 0.000% 
20 -108.205 -117.750 -0.363 108.205 117.750 0.363 0.000% 
21 -108.205 -88.312 -0.363 108.205 88.312 0.363 0.000% 
22 -97.217 -117.750 -55.893 97.217 117.750 55.893 0.000% 
23 -97.217 -88.312 -55.893 97.217 88.312 55.893 0.000% 
24 -59.904 -117.750 -103.030 59.904 117.750 103.030 0.000% 
25 -59.904 -88.312 -103.030 59.904 88.312 103.030 0.000% 
26 0.000 -268.053 0.000 -0.000 268.053 0.000 0.000% 
27 0.171 -268.053 -24.521 -0.171 268.053 24.521 0.000% 
28 11.662 -268.053 -19.947 -11.662 268.053 19.947 0.000% 
29 19.312 -268.053 -11.040 -19.312 268.053 11.040 0.000% 
30 22.680 -268.053 -0.058 -22.680 268.053 0.058 0.000% 
31 21.004 -268.053 11.859 -21.004 268.053 -11.859 0.000% 
32 12.208 -268.053 20.911 -12.208 268.053 -20.911 0.000% 
33 0.057 -268.053 23.771 -0.057 268.053 -23.771 0.000% 
34 -11.507 -268.053 19.866 11.507 268.053 -19.866 0.000% 
35 -19.744 -268.053 11.330 19.744 268.053 -11.330 0.000% 
36 -22.540 -268.053 -0.063 22.540 268.053 0.063 0.000% 
37 -20.237 -268.053 -11.646 20.237 268.053 11.646 0.000% 
38 -12.146 -268.053 -20.925 12.146 268.053 20.925 0.000% 
39 -0.008 -98.125 -20.174 0.008 98.125 20.174 0.000% 
40 9.244 -98.125 -15.995 -9.244 98.125 15.995 0.000% 
41 15.265 -98.125 -8.698 -15.265 98.125 8.698 0.000% 
42 17.884 -98.125 0.058 -17.884 98.125 -0.058 0.000% 
43 16.979 -98.125 9.741 -16.979 98.125 -9.741 0.000% 
44 9.899 -98.125 16.917 -9.899 98.125 -16.917 0.000% 
45 0.072 -98.125 19.059 -0.072 98.125 -19.059 0.000% 
46 -9.231 -98.125 15.890 9.231 98.125 -15.890 0.000% 
47 -16.123 -98.125 9.237 16.123 98.125 -9.237 0.000% 
48 -17.798 -98.125 -0.059 17.798 98.125 0.059 0.000% 
49 -15.982 -98.125 -9.189 15.982 98.125 9.189 0.000% 
50 -9.840 -98.125 -16.925 9.840 98.125 16.925 0.000% 

 
 
 

 Maximum Tower Deflections - Service Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 170 - 160 1.262 43 0.060 0.014 
T2 160 - 140 1.137 43 0.059 0.013 
T3 140 - 120 0.894 43 0.054 0.010 
T4 120 - 100 0.669 43 0.047 0.007 
T5 100 - 80 0.474 39 0.039 0.005 
T6 80 - 60 0.314 39 0.031 0.004 
T7 60 - 40 0.190 39 0.023 0.003 
T8 40 - 20 0.098 39 0.015 0.002 
T9 20 - 0 0.036 39 0.008 0.001 

      

  
 

 Critical Deflections and Radius of Curvature - Service Wind 
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Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
170' Lightning Rod 5/8'' x 5' 43 1.262 0.060 0.014 972466 
168' AIR 6419 B41_TMO 43 1.237 0.060 0.014 972466 
160' 6813-2 HW 43 1.137 0.059 0.013 503337 
151' (2) P65.15.XL.0 w/ Mount Pipe 43 1.026 0.057 0.012 317238 
145' 800 10122 w/ Mount Pipe 43 0.953 0.055 0.011 257561 
139' Pipe Mount [PM 601-1] 43 0.882 0.054 0.010 219284 
138' Andrew PAR6-59A 43 0.870 0.053 0.010 214674 
130' LNX-6514DS-A1M w/ Mount Pipe 43 0.778 0.050 0.008 183411 
122' MX08FRO665-21 w/ Mount Pipe 43 0.690 0.047 0.007 160396 
106' COMMSCOPE 

VHLPX4-11W-6WH 
43 0.529 0.041 0.006 138060 

104' ANT150F2 43 0.510 0.041 0.006 135911 
96' ERICSSON AIR 21 B4A B2P 39 0.439 0.038 0.005 131023 
87' PR-950 39 0.366 0.034 0.004 129309 
71' GPS-TMG-HR-26N 39 0.254 0.027 0.004 136689 

  
 
 

 Maximum Tower Deflections - Design Wind   
 

Section 
No. 

Elevation 
 

ft 

Horz. 
Deflection 

in 

Gov. 
Load 

Comb. 

Tilt 
 
° 

Twist 
 
° 

T1 170 - 160 7.690 3 0.356 0.084 
T2 160 - 140 6.933 3 0.351 0.083 
T3 140 - 120 5.462 3 0.325 0.062 
T4 120 - 100 4.101 3 0.283 0.044 
T5 100 - 80 2.910 3 0.239 0.032 
T6 80 - 60 1.928 3 0.190 0.025 
T7 60 - 40 1.166 3 0.138 0.019 
T8 40 - 20 0.600 3 0.092 0.013 
T9 20 - 0 0.217 2 0.046 0.008 

      

  
 

 Critical Deflections and Radius of Curvature - Design Wind 
 

Elevation 
 

ft 

Appurtenance Gov. 
Load 

Comb. 

Deflection 
 

in 

Tilt 
 
° 

Twist 
 
° 

Radius of 
Curvature 

ft 
170' Lightning Rod 5/8'' x 5' 3 7.690 0.356 0.084 172147 
168' AIR 6419 B41_TMO 3 7.538 0.355 0.084 172147 
160' 6813-2 HW 3 6.933 0.351 0.083 89745 
151' (2) P65.15.XL.0 w/ Mount Pipe 3 6.261 0.342 0.075 58010 
145' 800 10122 w/ Mount Pipe 3 5.822 0.333 0.068 46587 
139' Pipe Mount [PM 601-1] 3 5.391 0.323 0.061 39022 
138' Andrew PAR6-59A 3 5.320 0.321 0.060 38027 
130' LNX-6514DS-A1M w/ Mount Pipe 3 4.764 0.305 0.052 31670 
122' MX08FRO665-21 w/ Mount Pipe 3 4.231 0.288 0.046 27181 
106' COMMSCOPE 

VHLPX4-11W-6WH 
3 3.246 0.253 0.035 23235 

104' ANT150F2 3 3.132 0.248 0.034 22865 
96' ERICSSON AIR 21 B4A B2P 3 2.696 0.229 0.031 21893 
87' PR-950 3 2.246 0.207 0.027 21466 
71' GPS-TMG-HR-26N 3 1.559 0.166 0.022 22622 
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 Bolt Design Data    
 

Section 
No. 

Elevation 
 

ft 

Component 
Type 

Bolt 
Grade 

 

Bolt Size
 

in 

Number
Of 

Bolts 

Maximum
Load 

per Bolt 
K 

Allowable
Load 

per Bolt 
K 

Ratio 
Load 

Allowable 

Allowable 
Ratio 

Criteria 

T1 170 Leg A325N 1.000 4 1.075 54.517 
0.020  

1.05 Bolt Tension 

    Diagonal A325N 0.625 1 3.354 13.806 
0.243  

1.05 Bolt Shear 

    Top Girt A325N 0.625 1 0.248 9.914 
0.025  

1.05 Member Block 
Shear 

T2 160 Leg A325N 1.250 4 7.754 87.220 
0.089  

1.05 Bolt Tension 

    Diagonal A325N 0.750 1 8.793 18.922 
0.465  

1.05 Gusset Bearing 

T3 140 Leg A325N 1.250 6 12.649 87.220 
0.145  

1.05 Bolt Tension 

    Diagonal A325N 1.000 1 12.756 20.227 
0.631  

1.05 Member Bearing

T4 120 Leg A325N 1.375 6 21.808 103.939 
0.210  

1.05 Bolt Tension 

    Diagonal A325N 1.000 1 15.516 26.970 
0.575  

1.05 Member Bearing

T5 100 Leg A325N 1.375 6 32.126 103.939 
0.309  

1.05 Bolt Tension 

    Diagonal A325N 1.125 1 20.943 26.100 
0.802  

1.05 Member Bearing

T6 80 Leg A325N 1.500 6 43.557 126.472 
0.344  

1.05 Bolt Tension 

    Diagonal A325N 1.125 1 22.278 32.625 
0.683  

1.05 Member Bearing

T7 60 Leg A325N 1.500 8 41.044 126.472 
0.325  

1.05 Bolt Tension 

    Diagonal A325N 1.250 1 23.547 31.538 
0.747  

1.05 Member Bearing

T8 40 Leg A325N 1.500 8 49.202 126.472 
0.389  

1.05 Bolt Tension 

    Diagonal A325N 1.250 1 25.317 31.538 
0.803  

1.05 Member Bearing

T9 20 Diagonal A325N 1.000 2 17.426 35.343 
0.493  

1.05 Bolt Shear 

    Horizontal A325N 1.000 2 12.001 26.916 
0.446  

1.05 Member Block 
Shear 

    Redund Horz 1 
Bracing 

A325N 1.000 1 9.076 14.953 
0.607  

1.05 Member Block 
Shear 

    Redund Diag 1 
Bracing 

A325N 1.000 1 5.867 11.963 
0.490  

1.05 Member Block 
Shear 

                      

 
 
 

 Compression Checks   
 

 

 Leg Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 Sabre 3.5'' x 0.216'' 10'7/32'' 5'3/32'' 51.7 

K=1.00 
2.228 -7.736 82.510 0.094 1  

T2 160 - 140 Sabre 4.5'' x 0.438'' 20'13/32
'' 

6'8-1/8'' 55.5 
K=1.00 

5.589 -40.935 200.839 0.204 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T3 140 - 120 Sabre 6.625'' x 0.432'' 20'13/32

'' 
6'8-1/8'' 36.5 

K=1.00 
8.405 -95.003 343.100 0.277 1  

T4 120 - 100 Sabre 8.625'' x 0.5'' 20'13/32
'' 

6'8-1/8'' 27.8 
K=1.00 

12.763 -160.765 542.674 0.296 1  

T5 100 - 80 Sabre 10.750'' x 0.500'' 20'13/32
'' 

10'7/32'' 33.1 
K=1.00 

16.101 -231.538 668.659 0.346 1  

T6 80 - 60 Sabre 12.75'' x 0.5'' 20'13/32
'' 

10'7/32'' 27.7 
K=1.00 

19.242 -310.146 818.560 0.379 1  

T7 60 - 40 Sabre 16'' x 0.5'' 20'13/32
'' 

10'7/32'' 21.9 
K=1.00 

24.347 -389.310 1057.800 0.368 1  

T8 40 - 20 Sabre 18'' x 0.5'' 20'13/32
'' 

10'7/32'' 19.4 
K=1.00 

27.489 -467.770 1203.360 0.389 1  

T9 20 - 0 Sabre 18'' x 0.5'' 20'13/32
'' 

5'3/32'' 9.7 
K=1.00 

27.489 -523.334 1228.500 0.426 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 L2x2x3/8 10'15/16

'' 
4'10-7/1

6'' 
150.2 

K=1.00 
1.360 -3.354 17.250 0.194 1  

T2 160 - 140 L3x3x3/8 12'6-31/
32'' 

6'1-7/16'
' 

125.1 
K=1.00 

2.110 -8.889 38.577 0.230 1  

T3 140 - 120 L3 1/2x3 1/2x3/8 14'3-25/
32'' 

6'10-13/
32'' 

120.0 
K=1.00 

2.480 -12.897 48.877 0.264 1  

T4 120 - 100 L3 1/2x3 1/2x1/2 16'1-11/
32'' 

7'8-1/8'' 134.9 
K=1.00 

3.250 -15.693 51.122 0.307 1  

T5 100 - 80 L5x5x1/2 19'3-9/1
6'' 

9'2-13/1
6'' 

114.5 
K=1.02 

4.750 -21.079 100.449 0.210 1  

T6 80 - 60 L5x5x5/8 21'3/8'' 10'5/32'' 122.9 
K=1.00 

5.860 -22.481 110.813 0.203 1  

T7 60 - 40 L5x5x5/8 22'9-23/
32'' 

10'8-15/
16'' 

131.8 
K=1.00 

5.860 -24.079 96.513 0.249 1  

T8 40 - 20 L5x5x5/8 24'7-1/2'
' 

11'6-13/
16'' 

141.9 
K=1.00 

5.860 -26.567 83.268 0.319 1  

T9 20 - 0 L5x5x5/8 16'1/8'' 15'19/32
'' 

118.8 
K=1.00 

5.860 -34.851 117.313 0.297 1  

                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Compression)    
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 2L3 1/2x3 1/2x1/4x3/8 24' 11'3'' 155.5 

K=1.00 
3.380 -25.174 38.299 0.657 1  

    2L 'a' > 64.466 in - 159               
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 L2 1/2x2 1/2x3/16 8' 7'5'' 179.8 

K=1.00 
0.902 -0.291 7.986 0.036 1  

                    

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x5/16 6' 5'3'' 107.0 

K=1.00 
1.780 -9.076 41.028 0.221 1  

                    

 
1 P u  / Pn controls 
 
 

 Redundant Diagonal (1) Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x1/4 7'7-7/16'

' 
6'7-17/3

2'' 
134.3 

K=1.00 
1.440 -5.764 22.837 0.252 1  

                    

 
1 P u  / Pn controls 
 
 

   Inner Bracing Design Data (Compression)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x3/16 12' 12' 241.6 

K=1.00 
1.090 -0.034 5.344 0.006 1  

                    

 
1 P u  / Pn controls 
 
 

 Tension Checks   
 

 

 Leg Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 Sabre 3.5'' x 0.216'' 10'7/32'' 5'3/32'' 51.7 2.228 4.300 100.281 0.043 1  

T2 160 - 140 Sabre 4.5'' x 0.438'' 20'13/32
'' 

6'8-1/8'' 55.5 5.589 31.017 251.522 0.123 1  

T3 140 - 120 Sabre 6.625'' x 0.432'' 20'13/32
'' 

6'8-1/8'' 36.5 8.405 75.895 378.222 0.201 1  

T4 120 - 100 Sabre 8.625'' x 0.5'' 20'13/32
'' 

6'8-1/8'' 27.8 12.763 130.846 574.322 0.228 1  

T5 100 - 80 Sabre 10.750'' x 0.500'' 20'13/32
'' 

10'7/32'' 33.1 16.101 192.757 724.530 0.266 1  

T6 80 - 60 Sabre 12.75'' x 0.5'' 20'13/32
'' 

10'7/32'' 27.7 19.242 261.343 865.902 0.302 1  

T7 60 - 40 Sabre 16'' x 0.5'' 20'13/32
'' 

10'7/32'' 21.9 24.347 328.352 1095.630 0.300 1  

T8 40 - 20 Sabre 18'' x 0.5'' 20'13/32
'' 

10'7/32'' 19.4 27.489 393.616 1237.000 0.318 1  

T9 20 - 0 Sabre 18'' x 0.5'' 20'13/32
'' 

5'3/32'' 9.7 27.489 438.312 1237.000 0.354 1  

                    

 
1 P u  / Pn controls 
 
 

 Diagonal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 L2x2x3/8 10'15/16

'' 
4'10-7/1

6'' 
101.3 0.809 3.333 35.194 0.095 1  

T2 160 - 140 L3x3x3/8 12'6-31/
32'' 

6'1-7/16'
' 

82.4 1.336 8.793 58.134 0.151 1  

T3 140 - 120 L3 1/2x3 1/2x3/8 14'3-25/
32'' 

6'10-13/
32'' 

78.9 1.544 12.756 67.146 0.190 1  

T4 120 - 100 L3 1/2x3 1/2x1/2 16'1-11/ 7'8-1/8'' 88.8 2.016 15.516 87.680 0.177 1  
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Section 
No. 

Elevation 
 

ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
32'' 

T5 100 - 80 L5x5x1/2 19'3-9/1
6'' 

9'2-13/1
6'' 

73.4 3.094 20.943 134.578 0.156 1  

T6 80 - 60 L5x5x5/8 21'3/8'' 10'5/32'' 80.5 3.809 22.278 165.694 0.134 1  

T7 60 - 40 L5x5x5/8 22'9-23/
32'' 

10'8-15/
16'' 

86.4 3.750 23.547 163.145 0.144 1  

T8 40 - 20 L5x5x5/8 24'7-1/2'
' 

11'6-13/
16'' 

92.9 3.750 25.317 163.145 0.155 1  

T9 20 - 0 L5x5x5/8 16'1/8'' 15'19/32
'' 

118.8 3.868 31.906 168.243 0.190 1  

                    

 
1 P u  / Pn controls 
 
 

 Horizontal Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 2L3 1/2x3 1/2x1/4x3/8 23' 10'9'' 118.3 2.113 24.002 91.921 0.261 1  

    2L 'a' > 61.600 in - 183               
                    

 
1 P u  / Pn controls 
 
 

 Top Girt Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T1 170 - 160 L2 1/2x2 1/2x3/16 8' 7'5'' 118.9 0.571 0.248 24.840 0.010 1  

                    

 
1 P u  / Pn controls 
 
 

 Redundant Horizontal (1) Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x5/16 6' 5'3'' 68.3 1.071 9.076 46.603 0.195 1  
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1 P u  / Pn controls 
 
 

 Redundant Diagonal (1) Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x1/4 7'5-7/32'

' 
6'5-9/32'

' 
83.1 0.869 5.867 37.804 0.155 1  

                    

 
1 P u  / Pn controls 
 
 

 Inner Bracing Design Data (Tension)    
 
Section 

No. 
Elevation 

 
ft 

Size 
 

L 
 

ft 

Lu 

 
ft 

Kl/r 
 

A 
 

in2 

Pu 

 

K 

Pn 
 

K 

Ratio 
Pu 

Pn 
T9 20 - 0 L3x3x3/16 12' 12' 153.4 1.090 0.014 35.316 0.000 1  

                    

 
1 P u  / Pn controls 
 
 

 Section Capacity Table 
 

Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T1 170 - 160 Leg Sabre 3.5'' x 0.216'' 1 -7.736 86.635 8.9 Pass  
T2 160 - 140 Leg Sabre 4.5'' x 0.438'' 19 -40.935 210.881 19.4 Pass  
T3 140 - 120 Leg Sabre 6.625'' x 0.432'' 40 -95.003 360.255 26.4 Pass  
T4 120 - 100 Leg Sabre 8.625'' x 0.5'' 62 -160.765 569.808 28.2 Pass  
T5 100 - 80 Leg Sabre 10.750'' x 0.500'' 83 -231.538 702.092 33.0 Pass  
T6 80 - 60 Leg Sabre 12.75'' x 0.5'' 99 -310.146 859.488 36.1 Pass  
T7 60 - 40 Leg Sabre 16'' x 0.5'' 114 -389.310 1110.690 35.1 Pass  
T8 40 - 20 Leg Sabre 18'' x 0.5'' 129 -467.770 1263.528 37.0 Pass  
T9 20 - 0 Leg Sabre 18'' x 0.5'' 144 -523.334 1289.925 40.6 Pass  
T1 170 - 160 Diagonal L2x2x3/8 12 -3.354 18.112 18.5 Pass  
T2 160 - 140 Diagonal L3x3x3/8 22 -8.889 40.506 21.9 Pass  
T3 140 - 120 Diagonal L3 1/2x3 1/2x3/8 44 -12.897 51.321 25.1 Pass  
T4 120 - 100 Diagonal L3 1/2x3 1/2x1/2 68 -15.693 53.678 29.2 Pass  
T5 100 - 80 Diagonal L5x5x1/2 89 -21.079 105.471 20.0 Pass  
T6 80 - 60 Diagonal L5x5x5/8 104 -22.481 116.354 19.3 Pass  
T7 60 - 40 Diagonal L5x5x5/8 119 -24.079 101.338 23.8 Pass  
T8 40 - 20 Diagonal L5x5x5/8 134 -26.567 87.432 30.4 Pass  
T9 20 - 0 Diagonal L5x5x5/8 160 -34.851 123.179 28.3 Pass  
T9 20 - 0 Horizontal 2L3 1/2x3 1/2x1/4x3/8 159 -25.174 40.214 62.6 Pass  
T1 170 - 160 Top Girt L2 1/2x2 1/2x3/16 4 -0.291 8.385 3.5 Pass  
T9 20 - 0 Redund Horz 1 

Bracing 
L3x3x5/16 157 -9.076 43.079 21.1 Pass  

T9 20 - 0 Redund Diag 1 
Bracing 

L3x3x1/4 158 -5.764 23.979 24.0 Pass  
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Section 
No. 

Elevation 
ft 

Component 
Type 

Size Critical
Element 

P 
K 

øPallow 

K 
% 

Capacity 
Pass 
Fail 

T9 20 - 0 Inner Bracing L3x3x3/16 166 -0.033 5.612 0.8 Pass  
              Summary   
            Leg (T9) 40.6 Pass  
            Diagonal 

(T8) 
30.4 Pass  

            Horizontal 
(T9) 

62.6 Pass  

            Top Girt 
(T1) 

3.5 Pass  

            Redund 
Horz 1 

Bracing (T9) 

21.1 Pass  

            Redund 
Diag 1 

Bracing (T9) 

24.0 Pass  

            Inner 
Bracing (T9) 

0.8 Pass  

            Bolt Checks 76.5 Pass  
      RATING = 76.5 Pass  

 
 
 
 
                                                           
 Program Version 8.1.1.0 
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APPENDIX C 
 

ADDITIONAL CALCULATIONS 
 



Self Support Anchor Rod Capacity

*TIA‐222‐H Section 15.5 Applied

Anchor Rod Data Anchor Rod Summary (units of kips, kip‐in)

(12) 2" ø bolts (A572‐50 N; Fy=50 ksi, Fu=65 ksi)             Pu_t = 39.38 φPn_t = 121.88 Stress Rating

l ar  (in): 0            Vu = 5.25 φVn = 76.58 30.8%

           Mu = n/a φMn = n/a Pass

Iar (in) 0

Grout Considered: Yes

Site Info

BU #  841273

Site Name  TRURO, MA

Order #  623577, Rev. 1

Analysis Considerations

TIA‐222 Revision  H

Comp.

Applied Loads

Analysis Results

Axial Force (kips)  564.24

Shear Force (kips)  72.30

Considered Eccentricity

Leg Mod Eccentricity (in) 0.000

*Anchor Rod Eccentricity Applied

Anchor Rod N.A Shift (in) 0.000

Uplift

472.60

63.05

Total Eccentricity (in) 0.000

Connection Properties

Analysis Date: 21‐09‐2022CCIplate ‐ Version 4.1.2



Report File:

TIA-222 Revison:

Tower Type: Check Pier Capacity only at location of Max Moment? No

Location:

Soil Lateral Check Compression Uplift

Comp. Uplift 23.12 23.12

0 0 39.21 44.96

564.24 472.6 1152.22 1004.80

72.3 63.05 3.2% 2.8%

Soil Vertical Check Compression Uplift Go to Soil Calculations

1274.19 1274.19

3 ksi 294.52 -

60 ksi 467.29 350.47

60 ksi 1568.72 1624.66

1031.53 472.60

62.6% 27.7%

41.5 ft Reinforced Concrete Flexure Compression Uplift

0.5 ft 24.05 22.18

1149.45 1002.32

13994.23 13400.04

10 ft 7.8% 7.1%

27 46 Reinforced Concrete Shear Compression Uplift

10 27.95 27.95

3 in 138.84 121.07

4 1107.51 1554.07

12 in 11.9% 7.4%

in

*Rating per TIA-222-H Section 15.5

20 # of Layers 6

121

FALSE 1 0 5 5 120 150 0 0 0.000 0.000 0.00 0.00

FALSE 2 5 20 15 120 150 0 32 0.000 0.000 2.15 2.15

FALSE 3 20 23.5 3.5 60 87.6 0 32 0.000 0.000 2.21 2.21

FALSE 4 23.5 28.5 5 60 87.6 0 62 0.000 0.000 2.27 2.27

FALSE 5 28.5 31 2.5 60 87.6 2 0 1.100 1.100 1.10 1.10

FALSE 6 31 41.5 10.5 60 87.6 0 33 0.000 0.000 0.00 0.00 5

C:\Users\IND306\Desktop\SA\Sep 21\100736_841273_Truro------Nithish------Shiva\Tnx_010_01_0001\100736_010_01_0001_TRURO_MA.eri.rtf

11.9%Structural Foundation Rating*

Total Capacity (kips)

N/A

Analysis Results

Rebar Size

Pier Section 1

Check Limitation

Apply TIA-222-H Section 15.5:

Additional Longitudinal Rebar

Shear Design Options

Check Shear along Depth of Pier:

Utilize Shear-Friction Methodology:

Override Critical Depth:

Dv=0 (ft from TOC)

Soil Safety Factor
Max Moment (kip-ft)

Rating*

Ext. Above Grade

Critical Moment (kip-ft)
Critical Moment Capacity

Rating*
From 0.5' above grade to 41.5' below grade

Rebar Size

Clear Cover to Ties

Tie Size

Input Effective Depths (else Actual):

Critical Depth (ft from TOC)

62.6%Soil Interaction Rating*

Rebar 2, Fy 

Override 

(ksi)

Rebar 3, Fy 

Override 

(ksi)

Depth

Cohesionless

Layer
Top          

(ft)
Bottom (ft)

Thickness     

(ft)

Groundwater Depth

Cohesion    

(ksf)

Angle of 

Friction 

(degrees)

Cohesionless

Ultimate Skin 

Friction Uplift 

Override (ksf)

Critical Shear Capacity
Rating*

Skin Friction (kips)

Weight of Concrete (kips)

Rating*

Critical Shear (kip)

End Bearing (kips)

Axial (kips)

Critical Depth (ft from TOC)

Calculated 

Ultimate Skin 

Friction Uplift     

(ksf)

Calculated 

Ultimate Skin 

Friction Comp               

(ksf)

Ultimate Skin 

Friction Comp 

Override               

(ksf)

Soil Profile

Soil Type
SPT Blow 

Count

Ult. Gross 

Bearing 

Capacity 

(ksf)

γsoil 

(pcf)

γconcrete  

(pcf)

Cohesionless

Cohesionless

Cohesive

Cohesionless

Drilled Pier Foundation

BU # :

Site Name:

Order Number:

Self Support

Applied Loads

Material Properties

Pier Design Data

H

841273

TRURO, MA

623577, Rev. 1

Moment (kip-ft)

Axial Force (kips)

Shear Force (kips)

Concrete Strength, f'c:

Rebar Strength, Fy:

Tie Yield Strength, Fyt:

Pier Diameter

Rebar Quantity

Rebar Cage Diameter

Rebar Quantity

Tie Spacing

Rebar & Pier Options

Embedded Pole Inputs

Belled Pier Inputs

Version 5.0.4



ASCE 7 Hazards Report
Address:
No Address at This 
Location

Standard: ASCE/SEI 7-10

Risk Category: III

Soil Class: D - Stiff Soil

Elevation: 0 ft (NAVD 88)

Latitude:
Longitude:

42.021667

-70.075

Page 1 of 3https://asce7hazardtool.online/ Tue Sep 20 2022

https://asce7hazardtool.online/


SS : 0.168

S1 : 0.058

Fa : 1.6

Fv : 2.4

SMS : 0.268

SM1 : 0.139

SDS : 0.179

SD1 : 0.093

TL : 6

PGA : 0.087

PGA M : 0.14

FPGA : 1.6

Ie : 1.25

Design Response Spectrum

S  (g) vs T(s)a

MCE   Response SpectrumR

S  (g) vs T(s)a

Seismic

Site Soil Class: 

Results: 

Seismic Design Category

D - Stiff Soil

B

Data Accessed: Tue Sep 20 2022

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

Page 2 of 3https://asce7hazardtool.online/ Tue Sep 20 2022
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Ice

Results: 

Data Source: 

Date Accessed: 

Ice Thickness: 0.75 in.

Concurrent Temperature: 15 F

Gust Speed 50 mph

Standard ASCE/SEI 7-10, Figs. 10-2 through 10-8

Tue Sep 20 2022

Ice thicknesses on structures in exposed locations at elevations higher than the surrounding terrain and in valleys 
and gorges may exceed the mapped values.

Values provided are equivalent radial ice thicknesses due to freezing rain with concurrent 3-second gust speeds, 
for a 50-year mean recurrence interval, and temperatures concurrent with ice thicknesses due to freezing rain. 
Thicknesses for ice accretions caused by other sources shall be obtained from local meteorological studies. Ice 
thicknesses in exposed locations at elevations higher than the surrounding terrain and in valleys and gorges may 
exceed the mapped values.

The ASCE 7 Hazard Tool is provided for your convenience, for informational purposes only, and is provided “as is” and without warranties of 
any kind. The location data included herein has been obtained from information developed, produced, and maintained by third party providers; 
or has been extrapolated from maps incorporated in the ASCE 7 standard. While ASCE has made every effort to use data obtained from 
reliable sources or methodologies, ASCE does not make any representations or warranties as to the accuracy, completeness, reliability, 
currency, or quality of any data provided herein. Any third-party links provided by this Tool should not be construed as an endorsement, 
affiliation, relationship, or sponsorship of such third-party content by or from ASCE.

ASCE does not intend, nor should anyone interpret, the results provided by this Tool to replace the sound judgment of a competent 
professional, having knowledge and experience in the appropriate field(s) of practice, nor to substitute for the standard of care required of such 
professionals in interpreting and applying the contents of this Tool or the ASCE 7 standard.

In using this Tool, you expressly assume all risks associated with your use. Under no circumstances shall ASCE or its officers, directors, 
employees, members, affiliates, or agents be liable to you or any other person for any direct, indirect, special, incidental, or consequential 
damages arising from or related to your use of, or reliance on, the Tool or any information obtained therein. To the fullest extent permitted by 
law, you agree to release and hold harmless ASCE from any and all liability of any nature arising out of or resulting from any use of data 
provided by the ASCE 7 Hazard Tool.
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FROM SELECT BOARD POLICY 13 – APPOINTMENT POLICY 

The same questions, listed below, will be asked of all applicants, though Select 

Board members may have follow-up questions of some applicants, based upon 

responses in their written applications or their interviews. Applicants will receive 

the questions in advance of being interviewed. 

 

QUESTIONS: For all applicants:  

1. Please tell us about yourself and why you are interested in joining the ____ 

board, committee, commission.  

2. Are there any specific skills that you would bring to the workings of this group? 

3. Tell us about any experience you have had working in a group setting.  

4. Do you have a sense of the time required to serve and are you able to make 

that commitment? 

 

For regulatory and adjudicatory boards, committees, commissions:  

1. Have you reviewed the relevant local/state laws and regulations that govern 

this board, committee, commission?  

2. Are you able to make decisions based on the information presented in a case 

and applicable laws/regulations, regardless of personal opinion? 

 



TOWN OF TRURO 
P.O. Box 2030, Truro MA 02666 

Tel: (508) 349-7004  Fax: (508) 349-5505 

POLICY MEMORANDUM #13 

Date: Adopted March 3, 2004; Revised December 5, 2017, revised September 13, 2022; rev 
                        September 27, 2022 

*This policy was revised at the September 13, 2022 Select Board meeting solely to reflect the titles 
used in the Town Charter for the Town Manager and Select Board and to modify language to be 
gender neutral.  No changes were made to the content of the Policy at that meeting.

PURPOSE: The Select Board welcomes a diversity of membership on all of its appointed multi-
member boards, committees and commissions. This policy provides general information about 
serving on a town body and aims to ensure consistency and fairness in the Select Board’s 
appointments. 

There are four types of boards to which the Select Board makes appointments: 
• Advisory, which are given a charge by the Select Board and make recommendations.
• Ad hoc, which are appointed for a specific purpose for a specific period of time to complete a

task.
• Regulatory, which are governed by both Massachusetts General Law and local regulations.
• Adjudicatory, which are governed by both Massachusetts General Law and local regulations,

and consider individual cases brought before it.

At times, the Select Board will make appointments to fill a vacancy on an elected board. The 
interviews and appointments are made jointly with the members of the board on which the vacancy 
occurs.   

Only full-time Truro residents/voters may be considered for appointment to regulatory boards. The 
Select Board may consider non-resident taxpayers for appointments to non-regulatory boards. The 
Select Board has sole discretion to make appointments as it considers to be in the best interests of the 
town. 

PROCEDURES: When a vacancy occurs on an appointed board, committee or commission – due to 
resignation or expiration of a member’s term – the Select Board shall advertise the position(s), 
including these details: 

• The name of the board, committee, commission and name of its current chair
• The term(s) of the vacancy/vacancies
• The typical meeting schedule
• How to obtain an application form
• When online/written applications are due



All applicants for boards, committees and commissions shall fill out a written application to serve, 
either online or on paper. Board, committee and commission members who are seeking 
reappointment must also reapply, answering the relevant questions based upon their service. New 
applicants seeking to serve will be given the same consideration as members seeking reappointment. 
Applicants for vacancies will be interviewed as soon as they can be accommodated on the Select 
Board’s agenda. If there are multiple candidates for a position (or positions), all applicants will be 
interviewed at the same meeting. If that is not possible, the Select Board will wait until all applicants 
have been interviewed before making the appointment(s). 

The same questions, listed below, will be asked of all applicants, though Select Board members may 
have follow-up questions of some applicants, based upon responses in their written applications or 
their interviews. Applicants will receive the questions in advance of being interviewed.  

As part of the application process, board, committee, commission chairs will be asked to comment on 
each applicant, whether a new candidate or a member seeking reappointment. 

The Select Board will use the following protocols in interviewing applicants: 
• Questions will be related to the board, committee or commission on which the applicant wants

to serve.
• Questions asked of applicants for regulatory and adjudicatory bodies will avoid seeking

opinions on matters that are governed by local or state regulations or opinions on matters that
are likely to come before the board.

• Comments from the board, committee or commission chair will be considered – either
submitted in writing with the application or live during the interview process.

After all applicants have been interviewed, prior to any nominations, all members of the Select Board 
will have the opportunity to express their preferences for filling the position(s). Nominations for the 
position(s) will be taken and voted upon after all Select Board discussion. 

If the Select Board chooses to leave a position vacant, the applicant(s) will be given an explanation.  
The Select Board will write letters of thanks to all members of boards, committees and commissions 
who finish their service, either through resignation or at the end of their terms. 

QUESTIONS: 
For all applicants: 

1. Please tell us about yourself and why you are interested in joining the ____ board, committee,
commission.

2. Are there any specific skills that you would bring to the workings of this group?
3. Tell us about any experience you have had working in a group setting.
4. Do you have a sense of the time required to serve and are you able to make that commitment?

For regulatory and adjudicatory boards, committees, commissions: 
1. Have you reviewed the relevant local/state laws and regulations that govern this board,

committee, commission?
2. Are you able to make decisions based on the information presented in a case and applicable

laws/regulations, regardless of personal opinion?

For advisory boards, committees, commissions: 
1. Have you followed the work of this group?



2. Are there any ideas or projects you would suggest or pursue as a new member?

OATH OF OFFICE: Written notification of appointment is issued to newly appointed board 
members, who must report to the Town Clerk’s office to be sworn in. Elected and appointed officials 
must sign an acknowledgement of receipt of information on the state’s Open Meeting Law. They also 
must complete state-mandated online ethics/conflict-of-interest training, required every two years. 
Members of all boards will be given the Truro Boards, Committees and Commissions Handbook.   
Newly appointed members are expected to familiarize themselves with the charge and the workings 
of the board to which they are appointed. They must also adhere to protocols in seeking any 
assistance from town staff. 

TERM OF OFFICE: The full term of office for most positions on appointed boards, committees and 
commissions is three years, ending on June 30 of the third year. Terms are staggered to assure 
continuity as new members are elected or appointed. 

RESIGNATION: If a board member can no longer fulfill the duties of office, the member must 
submit a written resignation, including the effective date, to the appointing authority, with a copy to 
the board chairperson and the Town Clerk. The Select Board encourages board members who resign 
to specify their reasons, if other than personal. This may be done through an exit interview with the 
board chair or the Select Board liaison 

ATTENDANCE:  If a member or alternate member of an appointed board is absent for four 
consecutive meetings without approval by the rest of the board, the chair will alert the appointing 
authority and that member will be replaced. 

RECALL / REMOVAL: Members of appointed boards may be removed by the appointing authority 
if they are found to violate professional codes of conduct. The town charter provides that any 
appointed board member may be suspended or removed from office for good cause. These include: 
incapacity other than temporary illness; inefficiency and/or inability to perform assigned tasks; 
insubordination and/or refusal to carry out lawful instructions; or conduct unbecoming to the office 
and/or which reflects adversely upon the town. 

Kristen Reed, Chair      Robert Weinstein, Chair 

John Dundas, Clerk                Susan Areson 

Stephanie Rein  
Truro Select Board 
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TOWN OF TRURO 

PLANNING BOARD 
Meeting Minutes 

September 7, 2022 – 5:00 pm 
REMOTE PLANNING BOARD MEETING 

 
 
Members Present (Quorum): Rich Roberts (Vice Chair); Jack Riemer (Clerk); Paul Kiernan; Ellery Althaus 
 
Members Absent: Anne Greenbaum (Chair); R. Bruce Boleyn; Caitlin Townsend 
 
Other Participants: Town Planner/Land Use Counsel Barbara Carboni; Select Board Liaison John Dundas; 
Timothy Greene of TerraSearch, LLC and representative for Crown Castle (Applicant) 
 
Remote meeting convened at 5:03 pm, Wednesday, September 7, 2022, by Vice Chair Roberts who 
announced that this was a remote public meeting aired live on Truro TV Channel 18 and was being 
recorded. Town Planner/Land Use Counsel Carboni also provided information as to how the public may 
call into the meeting or provide written comment. Members introduced themselves to the public. 
 
Public Comment Period 
 
Public comment, for items not on the agenda, was opened by Vice Chair Roberts and there were none.  
 
Planner Report  
 
Town Planner/Land Use Counsel Carboni reported that there will be a Local Comprehensive Planning 
Committee (LCPC) live event held on October 15th at the Community Center from 10am-1pm. The Open 
Space Committee will have its first meeting with consultant Jeff Thibodeau tomorrow morning. 
 
Chair Report  
 
Vice Chair Roberts announced that there would be no Chair Report this evening. 
 
Board Action/Review 

2022-005/PB - Regan McCarthy seeks approval of Form A- Application for Determination that Plan Does 

Not Require Approval (ANR) pursuant to Section 2.2 of the Town of Truro Rules and Regulations 

Governing the Subdivision of Land with respect to property at 35A Higgins Hollow Road, Truro MA, Atlas 

Map 47, Parcel 2, Registry of Deeds title reference: Book 20807, Page 42.  

 

Vice Chair Roberts announced that the Applicant requested a continuance until the Planning Board 

meeting on September 21, 2022. Town Planner/Land Use Counsel Carboni confirmed the request and 

stated that no vote was necessary to grant the continuance. 

 

2022-009/SPR - Crown Castle, on property located at 344 Route 6 (Atlas Map 39, Parcel 172). Applicant 

seeks a Special Permit under Section 40.5 of the Truro Zoning Bylaw, and as an Eligible Facilities Request 
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for a minor modification under Section 64091 and the rules of the Federal Communications Commission 

("FCC"), to modify an existing tower: remove or replace antennas, ancillary equipment, and ground 

equipment as per plans for an existing carrier on an existing wireless communication facility; and replace 

equipment on existing concrete pad. Such modification will not substantially change the physical 

dimensions of such tower or base station. The modification does not constitute a substantial change to 

the existing tower under 47 C.F.R. §1.6100.  

 

Vice Chair Roberts recognized Mr. Greene who provided a summary to the changes which were 

proposed. Due to the merger between T-Mobile and Sprint, there will be a consolidation of equipment 

that will result in less equipment on the site. Vice Chair Roberts and Members discussed the following 

questions and concerns with Mr. Greene: 

 

There is an issue of sparce cellular coverage for emergency service calls in Truro, particularly from the 

beaches, so are the services provided by the tower redundant? Mr. Greene responded that it is not 

redundant. 

 

Does the tower have any antennas for emergency services? Mr. Greene was unsure if any antenna was 

specifically designated for public safety, but he said that it could be added. 

 

What is the fall zone for this tower as it is adjacent to the Public Safety Facility? Mr. Greene responded 

that the tower is rated for a wind speed up to 139 miles per hour and has been on location for nearly 

twenty years without issue. Mr. Greene didn’t identify a specific fall radius but emphasized that the 

wind speed ratings for the tower have been significantly increased over the last twenty years and the 

tower is compliant with today’s standards. The risk factor category for the tower is 2. 

 

Vice Chair Roberts noted that the risk factor category for the tower is 2 but expressed concern that the 

Applicant’s engineer, located in Oklahoma, who performed the study may not know that the tower is in 

such proximity to the Public Safety Facility as it is not indicated on the Site Plan. 

 

Is it possible to install repeaters to ensure better coverage in emergency situations? Mr. Greene replied 

that he does not represent the carrier but Crown Castle. 

 

Vice Chair Roberts asked Mr. Greene to resubmit an analysis addressing those antennas at 122’ can be 

removed unless they are placeholders to be used in the future and increase the risk factor category to 3. 

Mr. Greene agreed to provide this information by the next meeting on September 21st.  

 

Development of Warrant Articles 

 

Vice Chair Roberts recognized Member Kiernan who said that he is compiling an email list to use for 

outreach as there are 150 different people who sit on various boards/committees/commissions in Truro. 

A challenge has been that individuals who serve on regulatory boards have Town email addresses and 

others use either business or personal email addresses. Once the list is compiled, with assistance from 

Town Hall staff, Member Kiernan will contact those individuals for input on changes for Warrant 

Articles.  
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Minutes 

 

Vice Chair Roberts, after consulting with Town Planner/Land Use Counsel Carboni, deferred the approval 

of the Minutes on tonight’s Agenda until the next Planning Board meeting as only two Members from 

those meetings were present tonight.  

 

Vice Chair Roberts announced that the next Planning Board meeting will be on Wednesday, September 

21, 2022, at 5pm. 

 

Member Riemer made a motion to adjourn the meeting at 5:49 pm. 

Member Kiernan seconded the motion. 

So voted, 4-0, motion carries. 

 

Respectfully submitted, 

 

Alexander O. Powers 

Board/Committee/Commission Support Staff 

 



TRURO PLANNING BOARD  

Work Session September 28, 2022 

 

Minutes 

 

Attending:  Anne Greenbaum – Chair; Rich Roberts – Vice Chair; Jack Riemer – Clerk; Paul 

Kiernan, Ellery Althaus, Caitlin Townsend – Members; Barbara Carboni – Town Planner & Land 

Use Counsel 

 

1) Discussion of Term Length for Charter Review Committee meeting November 17, 2022 

• Question – why is the term 5 years? 

o When Planning Board establish Select Board suggested 5 members for staggered 

5-year terms 

• Comments 

o Sometimes institutional memory guides Boards, with 3-year terms can lose that 

o Member 1.9 years – originally the 5-year term was daunting, now doesn’t seem 

that way, need the time, there is steep learning curve.  5 years, maybe 4 

o Member 1.5 years – learning & getting the hang of it.  3 feels short – 5, maybe 4 

o 10 year member – time goes by fast, never enough time to learn everything 

▪ Maybe add alternate members to try out planning board, start learning 

• State law – 5-9 members, elected or appointed 

 

2) Review Draft 2023 Calendar 

• 1 change – change 1st September meeting from September 6 to September 13. 

 

3) Interviews for open Planning Board position 

• All members available October 25, 2022 

• Question – will new Select Board appointment policy be in effect? 

• Chair to coordinate with Select Board chair concerning interview logistics/structure 

• Members to bring potential questions to next Select Board meeting 

 

4) Date for Review of Housing Production Plan 

• Preference to not do as part of regular Planning Board meeting but to have separate 

meeting 

• Confirmed availability of all for Thursday December 8 4:15/4:30 pm 

 

5) Potential Warrant Articles – Decisions on whether to continue and if so next steps 

• Driveway grades – Select Board passed new curb cut policy earlier this year that 

somewhat addresses this.    

i. Planning Board will not propose bylaw change  



• Street Definition – Rich Robert has been researching this issue and has put together 

document with:  past attempts, history, identified major issue, and examples from other 

Cape towns.   

i. Planning Board will continue to develop potential warrant article 

ii. Next steps –  

- Chair to talk with John Dundas, Select Board liaison about early Select 

Board input 

- Identified others to engage now 

- Report to all Board members 

• Lot Coverage/Site Clearing – Paul Kiernan presented update, with information on other 

towns efforts. 

i. Planning Board will continue to develop potential warrant articles 

ii. Next steps 

- Chair and Member Kiernan to develop 1- or 2-page summary 

document to send to the following Boards to update them and ask for 

their input.  (Board of Health, Climate Action Committee, 

Conservation Commission, Open Space Committee, Select Board, 

Walsh Property Community Planning Committee), Zoning Board of 

Appeals) 

- Also, will be sent to Emily Beebe – Health & Conservation Agent 

• Housing – Board looking at number of potential zoning articles including 

i. Duplexes 

ii. Multifamily Structures 

iii. Mixed Used Structures 

iv. Overlay District(s) 

v. Allowing Affordable Housing on Undersize lots and lots that otherwise do not 

meeting Zoning bylaws (looking at recently passed article in Wellfleet) 

vi. Ad Hoc housing group informed of this list and discussing these and potential 

other possibilities. 

• Discussion of when to hold community forums on  

 

Next Planning Board Meeting – Wednesday October 12, 2022 at 5 pm 

 

Next Work Session on Warrant Article – Wednesday October 26, 2022 

 

Actions 

• Agenda item – enforcing date(s) for supplemental material 

 

Respectfully submitted, 

Anne Greenbaum 
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