
Truro Planning Board Agenda�N op '1'. 

Remote Meeting ,.,o � 

Open Meeting 

Wednesday, July 27, 2022- 5:00 pm 
JUL • 

0 

www.truro-ma.gov ? , 
11 2022

:> • .3o Ph\ ,oRECEfvEo 
WNCIJ:RI< 

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 corner 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 1-866-899-4679 and entering the access code 796-961-845# 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@truro-ma.gov. 

Meeting link: https://meet.goto.com/796961845 

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

Public Hearings 

2022-008/SPR - SBA Communications, on property located at 5 Town Dump Road (Atlas Map 
55, Parcel 2-A). Applicant seeks a Site Plan Review under Section 40.5 of the Truro Zoning Bylaw 
to modify an existing tower, by swapping three (3) antennas with three (3) new antennas, and 
related lines and equipment. No changes are being made to the tower height. 

♦ Comment from DPW Director
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2022-007 /SPR - Robert Christopher Anderson and Loic Rossignon, for property located at 8 
Stick Bridge Road (Atlas Map 54, Parcel 89, Registry of Deeds Book 31230 and Page 33). 
Applicants seek Residential Site Plan approval under Section 70 of the Truro Zoning Bylaw for 
addition to historic dwelling, demolition of 2nd dwelling, and construction of new garage/studio 
with landscaping and invasive species removal, located in the Seashore District. 

♦ Request to Withdraw Without Prejudice

Public Hearing - Continued 

2022-004/SPR- Outer Shore Nominee Trust, Rachel Kalin, Trustee for property located at 17 
Coast Guard Road (Atlas Map 34, Parcel 3, Registry of Deeds title reference: Book 34387, Page 
1). Applicant seeks Residential Site Plan Review under §70 of the Truro Zoning Bylaw for a lot 
in the Seashore District. Demolition of 5 of 6 pre-existing, non-conforming cottages (multiple 
dwellings on a lot) and associated structures; construction of a new one-story single-family 
dwelling with pool and landscaping; renovation of remaining cottage. (Material in 4/20/2022, 

5/18/2022, 6/8/2022, 6/22/2022, and 7/13/2022 packets] 

♦ Extension Agreement

Development of Warrant Articles 

♦ Outreach

Minutes 

♦ None

Next Meeting: Wednesday, August 10, 2022 at 5:00 pm 

Adjourn 
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TOWN OF TRURO 
Planning Department 

P.O. Box 2030, Truro, MA 02666 
508-214-0928     Fax: 508-349-5505 

 
 
 
 
To:  Truro Planning Board  
 
From:  Barbara Carboni, Town Planner and Land Use Counsel  
 
Date:   July 26, 2022  
 
Re:  July 27, 2022 meeting  
 
2022-008/SPR –SBA Communications, on property located at 5 Town Dump Road (Map 55, Parcel 
2-A).  Applicant seeks approval under Section 40.5 of the Truro Zoning Bylaw to modify an existing 
communications tower by swapping three (3) antennas with three (3) new antennas, with related lines 
and equipment.  
 
Existing Conditions 
 

A communications tower 190 feet in height was originally permitted in 2002 by Cingular 
Wireless and constructed on the site.  The original special permit has been modified a number of 
times to account for new owner/operators and new equipment on the tower.  The current owner of the 
tower is SBA Towers II LLC (per application).  Five carriers are currently co-located on the tower, 
including T-Mobile.  The elevation of the existing T-Mobile equipment is at 173 and 175 feet.  See 
submitted Structural Analysis Report at p. 3 (Existing Antennas, Mounts and Transmission Lines). 
 
Proposed 
 

SBA seeks approval, on behalf of itself and T-Mobile, to replace certain equipment on the 
tower.   Specifically, they intend to remove three antennas, three radios, and tower mounted 
amplifiers (TMA), and to install three antennas, three radios, and Fiber Cable.  The elevation of the 
existing T-Mobile equipment is at 173 and 175 feet.  See submitted Structural Analysis Report at p. 3 
(Existing Antennas, Mounts and Transmission Lines).  The equipment is proposed to be installed at 
elevation 175 feet.  See Structural Analysis Report at p. 4.   The Eligible Facilities Request states that 
“the height (measured in feet above ground level) at which the modifications to the Transmission 
Equipment will occur on the Tower [at] 190.” See Eligible Facilities Request at p. 4 (3). The 
Applicant might be asked to clarify what this references. 

 
 
 
 

 

 



Relief Required 
 
 Zoning Bylaw s. 40.5 requires a special permit for “a communications structure, building or 
appurtenance.” See s. 40.5.B.1. This Board’s past practice with an application for equipment swap 
out has been a modification to the existing special permit.  That is recommended in this case.1   
 
 Pursuant to Bylaw Section 30.8, the Board may approve the proposal only if it finds that “the 
proposed use is in the opinion of the Board in harmony with the general public good and intent of 
this bylaw.”   
 
Waivers 
 
 It has also been the Board’s past practice to grant waivers from certain requirements of 
Section 40.5, such as B.17 (pre application meeting); B.19 (certain written information); B.20 
(additional written information).  Such waivers are allowed under Section 40.5(B)(24) where the 
Board finds that the requested 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.”   
 
 Due to the limited nature of the project, and consistent with comparable prior applications/ 
special permits, it would be appropriate to grant such waivers in this case. It does not appear that an 
itemized list of waivers has been submitted.  The Board might consult prior decisions for guidance as 
to which provisions are appropriately waived.  In a 2020 decision on modification to T-Mobile 
equipment on the other tower (344 Route 6), the Board waived the requirements under Section 
40.5(B)(19)(a)-(i), and the requirements of Section 40.5(B)(20)(b), (c) and (d).   
 
Application as Eligible Facilities Request 
 
 As the Board is aware, telecommunications facilities are regulated in the first instance by 
Federal law.  A streamlined process is set out in federal regulations for approval of modifications to 
existing facilities; this is accomplished through the submission of an Eligible Facilities Request.  If 
the proposal meets the criteria for an Eligible Facilities Request (essentially determinations that the 
changes are minor), it must be granted.   
 
 With the more detailed Bylaw special permit process in place, the Eligibility Facilities 
Request process would seem redundant. Nevertheless, compliance with the formalities is 
recommended, and the Board has previously addressed the EFR in its decisions on 
telecommunications equipment swap outs.   
 
 The applicant’s EFR references six criteria specified by the FCC in an 2014 Report and 
Order, and states the applicant’s “certification that each of the review criteria will be met.”  EFR at 
pp. 2-3. The applicant may reasonably be asked to briefly explain/confirm the proposal’s compliance 
with each of the criteria.  
 

 
1 The new Telecommunications application form references “Site Plan Review” and the 
applicant accordingly requested the same.  Because the published notice adequately described 
the proposal, notice is sufficient and the Board may grant relief in the form of a special permit.  
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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: 

D Site Plan Re11/ew pursuant to §40.5 of the Truro Zoning Bylaw 

I. General Information
Description of Property and Proposed Project Pro ert is an exist' t the town dum 
Swa nas and related Ii ment. 

Prope11y Address 5 Town Dump Rd Map(s) and Parcel(s) _5_5_ -_2_-A ___ _ 
Registry of Deeds title reference: Book _______ ,. Page _ ______ or Ce11ificate of Title 

Number ________ and Land Ct. Lot# and Plan# _______ _ 
Applicant's Name John Morrison - SBA Communications

Applicant's Legal Mailing Address 134 Flanders Road, Westborough, Ma 01581 Suite 125

Applicant's Phone(s), Fax and Email JoMorrison@SBASite.com 508-768-7960

Applicant is one of the following: (please check "ppropriate box) 

S Owner D Prospective Buyer* D Other* 

Owner's Name and Address SBA Towers II LLC 

*Wrillen Permission of the o\\11er is 
required for submittal of this application.

------------------- ----------

Representative's Name and Address 8051 Congress Ave Boca Raton Fl, 33487

Representative's Phone(s), Fax and Email JoMorrison@SBASite.com 508-768-7960

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. /\.
request for a waiver by the applicant shall be accompanied by a reasonable explanation as to why the waiver is
being requested. If multi le waivers are requested, the applicant shall explain why each waiver is re uested.

• The applicant is acMse<I to consult with the Building Commissioner, Planning Department, Conservation
Depa,tment, and/or Health Department prior to submitting this application.

Sigua tm·e( s) 

Joh h ;Yl d r r ,· So n ____ \.:..:,:,0::....::u:::....c\�<-'-'..,------=..o::.....:...--+-----
Applicant<s)IRcprcscn1a1h•e Pri11ted Name(s)

,�.!,,� r Chwo(s)S,_,,�, •• wri,..,,.�;�..
� oF TJ� ll 

Your signature on this application authorizes the Members of the Planning Board and town staff to visit and entc 1JM»l-lf,e s�t property. �O
f.., Jo';;)-9--- 006 � rn... 

JUL O 11071 
':::, 'vVf'P�VY�J-c 

Telecommunication Structures, Buildings and Appurtenances Site Plan - June 2022 f\ECE\\JEO 
10\f'JNCLE.f\ 





























 
 

 

ELIGIBLE FACILITIES REQUEST (EFR) APPLICATION FORM 
 

Date of Submittal:  6/21/2022 

Submitted by: 

Name:   John Morrison 
Title:   Site Development Specialist on behalf of SBA Network Services and T-Mobile 
Contact Information:   JoMorrison@sbasite.com 

508-768-7960 
 

Name of Jurisdiction:  Town of Truro 

Address of Jurisdiction:  24 Town Hall Road 

Contact Name for Jurisdiction: Elizabeth Sturdy 

Name of Local Government Permit Application:  Planning Application for Special Permit  

Local Government File #:  Click here to enter text.  

Street Address of Site:  5 Town Dump Rd 

Tax Parcel # of Site:  Click here to enter text.  

Latitude/Longitude of Site:  41.98578; -70.04133  

List Each Piece of Transmission Equipment that will be Collocated or Added:  
(3) Ericsson Antenas, (3) Ericsson 4480 Radios, (1) HCS Fiber Cable 
 
List Each Piece of Transmission Equipment that will be Removed:  
(3) Antennas, (3) Radios, (3) TMAs  
 
List Cabinets that will be Collocated or Added at the Site:  
None 
 
List Cabinets that will be Removed at the Site:   
None 

Permit Application Amount:  $350  

Municipal Consultant Review Fee Deposit:  Click here to enter text.  



 
 

 

ELIGIBLE FACILITIES REQUEST (EFR) CERTIFICATION OF NON-SUBSTANTIAL 

CHANGES TO A WIRELESS TOWER NOT LOCATED WITHIN A PUBLIC RIGHT OF WAY 

 

1) Address of the Wireless Tower:  5 Town Dump Road, Truro MA. 02666 
 
2) The height (measured in feet above ground level) of the existing Tower as originally approved, 

including any modifications approved prior to February 22, 2012:  190 
 

3) What is the height (measured in feet above ground level) at which the modifications to the 
Transmission Equipment will occur on the Tower?  190 
 

4) What will be the height (measured in feet above ground level) of the existing Tower after the 
modifications to the Transmission Equipment are installed?  175’ 
 

5) Effect of modifications of Transmission Equipment on Tower height: 
 

a. Will the modifications in Transmission Equipment (addition, removal or replacement of 
Transmission Equipment) result in increasing the height above ground level of the existing 
Tower? 
 ☐ Yes   ☒ No 
 

b. Will the modifications in Transmission Equipment result in increasing the height above 
ground level of the existing Tower by more than: (i) 10% of the height of the existing Tower, 
as originally approved, including any modifications approved prior to February 22, 2012; or 
(ii) twenty feet above the height of the existing Tower, as originally approved, including any 
modifications approved prior to February 22, 2012, whichever height increase is greater? 
 ☐ Yes   ☒ No 
 

6) Will the modifications in Transmission Equipment (measured at the height above ground level 
where the Transmission Equipment will be attached to the tower) result in any Transmission 
Equipment protruding horizontally from the edge of tower by more than twenty (20) feet or by 
more than the existing width of the tower at that height, whichever of these dimensions is greater? 
☐ Yes   ☒ No 
 

7) Will the proposed changes in Transmission Equipment involve excavation or placement of new 
equipment outside the existing Tower site or outside any access or utility easements currently 
related to the site? 
☐ Yes   ☒ No 
 
 



 
 
 
 
 
 

8) Will the proposed modification in Transmission Equipment involve installation of more than the 
standard number of new equipment cabinets for the technology involved, but not to exceed four? 
☐ Yes   ☒ No 
 

9) Will the proposed modification in Transmission Equipment defeat the existing concealment 
elements of the Tower? 
☐ Yes   ☒ No 
 

10) Prior Conditions of Approval 
 

a. Will the proposed modification in Transmission Equipment comply with conditions of 
approval imposed on the Tower prior to February 22, 2012? 
☒ Yes   ☐ No 
 

b. If the answer to 10(a) is “No,” is the non-compliance due solely to any of the conditions 
addressed in questions 5-9 above? 
☐ Yes   ☐ No 

 

If the answer to either question 5(a) or 5(b) is “No,” and the answers to questions 6-9 are “No,” and 
the answer to either 10(a) or 10(b) is “Yes,” then the proposed modifications do not substantially 
change the physical dimensions of the existing Tower. Click here to enter text. 

 

This certification is dated this Twenty-First day of June, 2022 

_________________________________________________ 
Signature 
 
John Morrison / Site Development Specialist on behalf of SBA Network Services LLC and T-Mobile 
_________________________________________________ 
Name & Title 
 

 



 
 

 

Eligible Facilities Request to Modify Transmission Equipment at an Existing Communications Tower 
 
Location:  5 Town Dump Rd, Truro Ma 
T-Mobile Site No: 4HY0520A 
SBA Communications:   Agent for SBA Network Services LLC and T-Mobile 
 
T-Mobile is Filing an Eligible Facilities Request 

SBA Properties, LLC, on behalf of T-Mobile and SBA Network Services, LLC as General Contractor, is 
submitting an Eligible Facilities Request to add (collocate) Transmission Equipment on an existing SBA 
Telecommunications Tower located at 5 Town Dump Rd.   

The existing Tower is a structure that is 190’ high and presently contains wireless facilities. The existing 
Tower meets the Federal Communications Commission (“FCC”) definition of a Tower and T-Mobile is an 
FCC licensed wireless carrier.   

The list of equipment identified in this Eligible Facilities Request application is Transmission Equipment 
as determined by the FCC, and as defined as follows: “any equipment that facilitates transmission for 
any Commission-licensed or authorized wireless communication service, including, but not limited to, 
radio transceivers, antennas and other relevant equipment associated with and necessary to their 
operation, including coaxial or fiber-optic cable, and regular and back-up power supply. This definition 
includes equipment used in any technological configuration associated with any Commission-authorized 
wireless transmission, licensed or unlicensed, terrestrial or satellite, including commercial mobile, 
private mobile, broadcast and public safety services, as well as fixed wireless services such as microwave 
backhaul or fixed broadband.”  

Administrative Review and Approval 

While local jurisdictions retain discretionary zoning review over the construction of new towers, 
collocations and/or equipment upgrades such as reflected in this application must now be approved 
administratively.  The new law provides, in part, that: 

“a State or local government may not deny, and shall approve, any eligible facilities 
request for a modification of an existing wireless tower or base station that does not 
substantially change the physical dimensions of such tower or base station.”  (Emphasis 
added.)   

The FCC, in a Report and Order adopted on October 17, 2014, determined that any modification to an 
existing telecommunications Tower that meets the following six criteria does not substantially change 
the physical dimensions of the existing Tower and therefore is an Eligible Facilities Request which 
must be granted: 

1. The modifications to the Transmission Equipment do not increase the height of the Tower 
by twenty feet or ten percent, whichever is greater; 

 



 
 

2. The modifications to the Transmission Equipment do not protrude from the edge of the 
Tower by twenty feet or more than the width of the Tower (whichever of these two 
dimensions is greater)  at the level where the transmission equipment modifications are 
made; 

3. The modifications to the Transmission Equipment do not involve the installation of more 
than the standard number of equipment cabinets for the technology involved, not to exceed 
four; 

4. The modifications to the Transmission Equipment do not entail any excavation or 
deployment outside of the Tower site; 

5. The modifications to the Transmission Equipment do not defeat any existing concealment 
elements of the Tower; 

6. The modifications to the Transmission Equipment comply with prior conditions of approval 
of the Tower, unless the non-compliance is due to an increase in height, increase in width, 
addition of equipment cabinets, or new excavation that does not exceed the corresponding 
“substantial change” thresholds in numbers 1-4.   

We are providing certification that each of the six review criteria identified by the FCC will be met, and 
that the proposed collocation fully conforms to Section 6409(a) as enacted by Congress and as 
interpreted by the FCC.  

Expedited Permit Processing and Deemed Granted Designation 

Under federal law, an Eligible Facilities Request is deemed granted sixty (60) days after a complete 
application is filed with a local jurisdiction. Accordingly, this Eligible Facilities Request must be approved 
within 60 days, as required by federal law and FCC regulations.  If sixty days pass after the submission of 
T-Mobile’s application and the Truro Planning Board has not acted to grant or deny the request, it will 
be deemed granted.  
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Phone (972) 483-0607, Fax (972) 975-9615 

1320 Greenway Drive, Suite 600, Irving, Texas 75038 
 

 
Structural Analysis Report 

 

Existing 190 ft Cellxion Self Supporting Tower 
Customer Name: SBA Communications Corp 

Customer Site Number: MA12227-A 
Customer Site Name: Truro 

Carrier Name: T-Mobile (App#: 188222-1) 
Carrier Site ID / Name: 4HY0520A / HY520/Bay Comm.-Truro 

Site Location: 5 Town Dump Road 
 Truro, Massachusetts 

Barnstable County 
Latitude: 41.985783 

Longitude: -70.041333 

   

   

Analysis Result: 
Max Structural Usage: 83.1% [Pass] 

Max Foundation Usage: 54.0% [Pass] 
Additional Usage Caused by New Mount: +2%  

 
 

Report Prepared By :   Tawfeeq. Alajaj 

Exp.06/30/2022

03/23/2022
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Introduction 
The purpose of this report is to summarize the analysis results on the 190 ft Cellxion Self Supporting Tower to 
support the proposed antennas and transmission lines in addition to those currently installed.  Any modification 
listed under Sources of Information was assumed completed and was included in this analysis. 
 
Sources of Information 

Tower Drawings Cellxion Drawing # TBAY01793, dated 01/13/2004 
Foundation Drawing Cellxion Drawing # TBAY01793, dated 01/13/2004 
Geotechnical Report Paul B. Aldinger & Associates Project # 03135, dated 11/19/2003 
Modification Drawings N/A 
Mount Analysis Verizon MA by Maser Consulting 21777817A. Dated 11/23/2021. 

T-Mobile MA by TES# 126141. Dated 03/17/2022. 
 
 

Analysis Criteria 
 
The rigorous analysis was performed in accordance with the requirements and stipulations of the TIA-
222-G-2. In accordance with this standard, the structure was analyzed using TESTowers, a proprietary 
analysis software. The program considers the structure as an elastic 3-D model with second-order effects 
and temperature effects incorporated in the analysis. The analysis was performed using multiple wind 
directions. 
 

Wind Speed Used in the Analysis: 
      

Ultimate Design Wind Speed Vult = 139.0 mph (3-Sec. Gust)/  
Nominal Design Wind Speed Vasd = 108.0 mph (3-Sec. Gust)  

Wind Speed with Ice: 40 mph (3-Sec. Gust) with 3/4” radial ice concurrent 
Operational Wind Speed: 60 mph + 0” Radial ice 
Standard/Codes: TIA-222-G-2 / 2015 IBC / Massachusetts State Building Code, 

Ninth Edition 
Exposure Category: B 
Structure Class: II 
Topographic Category: 1 
Crest Height: 0 ft 
Seismic Parameters: SS = 0.164, S1 = 0.057 

This structural analysis is based upon the tower being classified as a Structure Class II; however, if a 
different classification is required subsequent to the date hereof, the tower classification will be changed 
to meet such requirement and a new structural analysis will be run. 
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Existing Antennas, Mounts and Transmission Lines 
 
The table below summarizes the antennas, mounts and transmission lines that were considered in the 
analysis as existing on the tower. 
 

 

 
 

 

 

 

 

 

Items Elevation 
(ft) Qty. Antenna Descriptions Mount Type & Qty. Transmission 

Lines Owner 

1 

187.3 

3 KMW - AM-X-CD-16-65-00T-RET - Panel 

(3) Sector Frames (Site 
Pro USF12-XX-U) + (3) 

Pipe Mounts 

 (12) 1 5/8"  
*(4) 3/4" DC 

*(2) 7/16" Fiber 
*(Inside (2) 3" 

Conduits) 

AT&T 

2 3 Cci - DMP5R-BU4DA - Panel 
3 3 Css - DUO1417-8686-0 - Panel 
4 3 Kathrein - 800-10121 - Panel 
5 6 Powerwave - LGP17201 - TMA 
6 3 Ericsson - RRUS 12 B4 - RRU 
7 3 Ericsson - RRUS 4478 B14 - RRU 
8 3 Ericsson - RRUS 4449 B5/B12 - RRU 
9 2 Raycap - DC6-48-60-18-8F - OVP 

10 175.0 3 Ericsson - AIR21 B2A B4P - Panel 
(3) T-Frames 

(6) 1 5/8"  
(1) 1-1/4" LMU 
(3) 7/8" Fiber 

T-Mobile 11 3 Ericsson - AIR21 B4A B2P - Panel 
12 173.0 3 Ericsson - KRY 112 144 - TMA 
13 

165.0 

3 Swedcom - SWCP 2X7014 - Panel (3) Modified 
Sector Frames with (3) 
BSAMNT-SBS-1-2, (3) 

VZWSMART-P40-
238X150, (12) 

VZWSMART-MSK1, (3) 
VZWSMART-SFK1 and 
(3) VZWSMART-SFK3 

(1) 1 5/8" 
Hybrid 

(1) W/G Ladder  
Verizon 

14 6 CommScope - NHH-65B-R2B - Panel 
15 3 Samsung - MT6407-77A - Panel 
16 3 B2/B66A RRH-BR049 (RFV01U-D1A)  
17 3 B5/B13 RRH-BR04C (RFV01U-D2A)  

18 1 Raycap RVZDC-6627-PF-48 - OVP 

18 

155.0 

3 JMA Wireless MX08FRO665-21 Panel 
(3) Commscope 

MTC3975083 Sector 
frames 

(1) 1.75" Hybrid Dish 
Wireless 

19 3 Fujitsu TA08025-B605 RRU 
20 3 Fujitsu TA08025-B604 RRU 
21 1 Raycap RDIDC-9181-PF-48 OVP 
22 

138.0 

3 RFS - APXVTM14-C-I20 - Panel 

(3) T-Frame (3) 1 1/4"   
(1) 5/8" Fiber  

Sprint 
Nextel 

23 3 RFS - APXVSPP18 - Panel 
24 3 ALU - 2500 MHz - RRU 
25 3 ALU - 1900 MHz - RRU 
26 3 ALU - 800 MHz - RRU 
27 3 ALU - 800MHz Filter 
28 4 RFS - ACU-A20-N - RET 
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Proposed Carrier’s Final Configuration of Antennas, Mounts and Transmission Lines 
 
Information pertaining to the proposed carrier’s final configuration of antennas and transmission lines 
was provided by SBA Communications Corp. The proposed antennas and lines are listed below. 
 

 

 
See the attached coax layout for the line placement considered in the analysis. 
 

 

 

 

 

 

 

 

 

Items Elevation 
(ft) Qty. Antenna Descriptions Mount Type & Qty. Transmission 

Lines Owner 

10 

175.0 

3 Ericsson - AIR 21 B2A/B4P - Panel 

(3) VFA12-HD 
  

(4) 1 5/8"  
(1) 1-1/4" Fiber 
(1) 1.9" Fiber 

(3) 7/8" Hybrid 

T-Mobile 
11 3 Ericsson - AIR 21 B4A/B2P - Panel 
12 3 Ericsson - 840590966 - Panel 
13 3 Ericsson KRY 112 144/1  
14 3 Ericsson 4480 B71 + B85  
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Analysis Results 
 
The results of the structural analysis, performed for the wind and ice loading and antenna equipment as 
defined above, are summarized as the following: 
 

Tower Component Legs Diagonals Horizontals 

Max. Usage: 53.3% 83.1% 2.3% 
Pass/Fail Pass Pass Pass  

 

Foundations  

 Compression (Kips) Uplift (Kips) Shear (Kips) 

Analysis Reactions 407.4 339.3 39.3    
The foundation has been investigated using the supplied documents and soils report and was found 
adequate. Therefore, no modification to the foundation will be required. 
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Operational Condition (Rigidity): 
 
Operational characteristics of the tower are found to be within the limits prescribed by TIA-222 for the 
installed antennas. The maximum twist/sway at the elevation of the proposed equipment is 0.0785 
degrees under the operational wind speed as specified in the Analysis Criteria. 
 
 

 
 
Conclusions 
 
Based on the analysis results, the existing structure and its foundation were found to be adequate to 
safely support the existing and proposed equipment and meet the minimum requirements per the TIA-
222 Standard under the design basic wind speed as specified in the Analysis Criteria.  
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Standard Conditions 
 
 
1. This analysis was performed based on the information supplied to (TES) Tower Engineering Solutions, 

LLC. Verification of the information provided was not included in the Scope of Work for TES. The 
accuracy of the analysis is dependent on the accuracy of the information provided. 
 

2. The structural analysis was performance based upon the evidence available at the time of this report. 
All information provided by the client is considered to be accurate. 

 
3. The analyses will be performed based on the codes as specified by the client or based on the best 

knowledge of the engineering staff of TES. In the absence of information to the contrary, all work will 
be performed in accordance with the latest relevant revision of ANSI/TIA-222. If wind speed and/or ice 
loads are different from the minimum values recommended by the ANSI/TIA-222 standard or other 
codes, TES should be notified in writing and the applicable minimum values provided by the client. 

 
4. The configuration of the existing mounts, antennas, coax and other appurtenances were supplied by 

the customer for the current structural analysis. TES has not visited the tower site to verify the adequacy 
of the information provided. If there is any discrepancy found in the report regarding the existing 
conditions, TES should be notified immediately to evaluate the effect of the discrepancy on the analysis 
results.     

 
5. The client will assume responsibility for rework associated with the differences in initially provided 

information, including tower and foundation information, existing and/or proposed equipment and 
transmission lines.  

 
6. If a feasibility analysis was performed, final acceptance of changed conditions shall be based upon a 

rigorous structural analysis. 
 
 



Type: Self Support

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 1

Base Shape: Triangle

Base Width: 22.50

Base Elev: 0.00 (ft)

Structure: MA12227-A-SBA

Top Width: 5.41

Basic WS: 108.00

Basic Ice WS: 40.00

Operational WS: 60.00

Code: TIA-222-G

Section Properties

Sect Leg Members Diagonal Members Horizontal Members

SAE 4X4X0.25  1-2 SOL 5 1/4" SOLID

SAE 4X4X0.25  3 SOL 5" SOLID

SAE 3.5X3.5X0.25  4 SOL 5" SOLID

SAE 3.5X3.5X0.25  5 SOL 4 3/4" SOLID

SAE 3X3X0.1875  6 SOL 4 1/4" SOLID

SAE 2.5X2.5X0.25  7 SOL 4" SOLID

SAE 2.5X2.5X0.1875  8 SOL 3 3/4" SOLID

SAE 2.5X2.5X0.1875  9 SOL 3 1/2" S0LID

SAE 2X2X0.1875 SAE 2X2X0.187510 SOL 3" SOLID

Discrete Appurtenances
Attach

Elev (ft)
Force

Elev (ft) Qty Description
190.00  1 Lightning Rod190.00
190.00  1 Beacon190.00
187.30  1 (3) USF12-496-U187.30
187.30  3 AM-X-CD-16-65-00T-RET187.30
187.30  3 HPA65R-KE4A187.30
187.30  3 DUO1417-8686-0187.30
187.30  3 800 10121187.30
187.30  6 LGP17201187.30
187.30  3 RRUS 12187.30
187.30  3 RRUS 4478 B14187.30
187.30  3 4449 B5/B12187.30
187.30  2 DC6-48-60-18-8F187.30
175.00  3 AIR 21 B2A/B4P175.00
175.00  3 AIR 21 B4A/B2P175.00
175.00  3 840590966175.00
175.00  3 Ericsson KRY 112 144/1175.00
175.00  3 Ericsson 4480 B71 + B85175.00
175.00  3 VFA12-HD175.00
165.00  3 SWCP 2X7014165.00
165.00  6 NHH-65B-R2B165.00
165.00  3 MT6407-77A165.00
165.00  3 B2/B66A RRH-BR049 (RFV01U-D1A)165.00
165.00  3 B5/B13 RRH-BR04C (RFV01U-D2A)165.00
165.00  1 Raycap RVZDC-6627-PF-48165.00
165.00  1 (3) V-Brace Kits165.00
165.00  1 (3) Stabilizer Kit 165.00
155.00  3 MX08FRO665-21155.00
155.00  1 (3) MTC3975083155.00
155.00  3 TA08025-B605155.00
155.00  3 TA08025-B604155.00
155.00  1 RDIDC-9181-PF-48155.00
138.00  3 T-Arm (Flat)138.00
138.00  3 APXVTM14-C-I20138.00
138.00  3 APXVSPP18-C138.00
138.00  3 1900MHz RRH138.00
138.00  3 1900MHz RRH138.00
138.00  3 800 MHz RRH138.00
138.00  3 ALU 800MHz External Notch Filt138.00
138.00  4 ACU-A20-N138.00

Linear Appurtenances
Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Type: Self Support

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 2

Base Shape: Triangle

Base Width: 22.50

Base Elev: 0.00 (ft)

Structure: MA12227-A-SBA

Top Width: 5.41

Basic WS: 108.00

Basic Ice WS: 40.00

Operational WS: 60.00

Code: TIA-222-G

Elev
From (ft)

Elev
To (ft) Qty Description

0.00 187.00 12 1 5/8" Coax
0.00 187.00  2 3" Conduit
0.00 187.00  4 3/4" DC
0.00 187.00  2 7/16" Fiber
0.00 187.00  1 Climbing Ladder
0.00 187.00  1 Safety Cable
0.00 187.00  1 W/G Ladder
0.00 175.00  4 1 5/8" Coax
0.00 175.00  1 1-1/4" Fiber
0.00 175.00  1 1.9" Fiber
0.00 175.00  3 7/8" Hybrid
0.00 175.00  1 W/G Ladder
0.00 165.00  1 1 5/8" Hybrid
0.00 165.00  1 W/G Ladder
0.00 155.00  1 1.75" Hybrid
0.00 138.00  3 1 1/4"  Coax
0.00 138.00  1 5/8" Fiber
0.00 138.00  1 W/G Ladder

Base Reactions

Max Uplift:

Max Down:

-339.30

Leg Overturning

407.36

Max Shear: 39.25

Moment: 7401.92

Total Down:

Total Shear:

82.48

66.75

(kips
)

(kips
)

(kips
)

(ft-kips)

(kips)

(kips)

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.
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Structure: MA12227-A-SBA

Type: Self Support

Site Name: Truro

Height: 190.00 (ft)

Base Shape: Triangle

Base Width: 22.50

Base Elev: 0.00 (ft) Top Width: 5.41

Basic WS: 108.00

Basic Ice WS: 40.00

Operational WS: 60.00

Code: TIA-222-G

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Type: Self Support

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 4

Structure: MA12227-A-SBA - Coax Line Placement

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Loading Summary

Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 5

Code: TIA-222-G

Exposure: B

Gh: 0.85

Base Elev: 0.000 (ft)

Crest Height: 0.00

Site Class:

IIStruct Class:

D - Stiff Soil

Topography: 1

Discrete Appurtenances Properties
IceNo Ice

Attach
Elev
(ft) Description Qty

Weight
(lb)

CaAa
(sf)

Weight
(lb)

CaAa
(sf)

Len
(in)

Width
(in)

Vert
Ecc
(ft)

Depth
(in) Ka

Orientation
Factor

Lightning Rod  1 5.00 0.500 2.28226.39190.00 72.000 1.000 1.000 0.0001.00 1.00

Beacon  1 36.00 2.720 3.689172.02190.00 28.000 17.500 17.500 0.0001.00 1.00

(3) USF12-496-U  1 1598.0
0

34.800 72.0123876.37187.30 0.000 0.000 0.000 0.0000.75 1.00

AM-X-CD-16-65-00T-RET  3 48.50 8.020 10.873214.22187.30 72.000 11.800 5.900 0.0000.80 0.79

HPA65R-KE4A  3 20.30 8.280 9.531228.20187.30 48.000 20.700 7.700 0.0000.80 0.71

DUO1417-8686-0  3 20.30 5.830 6.881182.13187.30 48.400 14.000 9.000 0.0000.80 0.84

800 10121  3 46.30 5.150 7.301163.60187.30 54.500 10.300 5.900 0.0000.80 0.82

LGP17201  6 31.00 1.950 2.96870.03187.30 13.900 14.400 3.700 0.0000.80 0.50

RRUS 12  3 60.00 2.700 3.374128.44187.30 18.200 17.800 8.000 0.0000.80 0.67

RRUS 4478 B14  3 59.40 1.650 2.179101.75187.30 15.000 13.200 7.300 0.0000.80 0.67

4449 B5/B12  3 71.00 1.970 2.529125.51187.30 17.900 13.200 9.400 0.0000.80 0.67

DC6-48-60-18-8F  2 31.80 0.920 1.36794.93187.30 24.000 11.000 11.000 0.0000.80 1.00

AIR 21 B2A/B4P  3 91.50 6.090 7.202262.93175.00 56.000 12.100 7.900 0.0000.80 0.86

AIR 21 B4A/B2P  3 90.30 6.090 7.202261.73175.00 56.000 12.100 7.900 0.0000.80 0.86

840590966  3 101.40 19.880 21.791509.28175.00 95.900 23.500 7.100 0.0000.80 0.69

Ericsson KRY 112 144/1  3 11.00 0.410 0.89121.92175.00 6.900 6.100 2.700 0.0000.80 0.70

Ericsson 4480 B71 + B85  3 93.00 2.850 3.533165.84175.00 21.800 15.700 7.500 0.0000.80 0.67

VFA12-HD  3 774.00 18.900 42.9481539.97175.00 0.000 0.000 0.000 0.0000.75 1.00

SWCP 2X7014  3 30.00 9.940 11.362313.11165.00 76.700 14.000 11.300 0.0000.80 0.93

NHH-65B-R2B  6 43.70 8.080 9.389248.34165.00 72.000 11.900 7.100 0.0000.80 0.83

MT6407-77A  3 79.40 4.690 5.650200.77165.00 35.100 16.100 5.500 0.0000.80 0.70

B2/B66A RRH-BR049
(RFV01U-D1A)

 3 84.40 1.880 2.438136.30165.00 15.000 15.000 10.000 0.0000.80 0.67

B5/B13 RRH-BR04C (RFV01U-D2A)  3 70.30 1.880 2.438119.55165.00 15.000 15.000 8.100 0.0000.80 0.67

Raycap RVZDC-6627-PF-48  1 32.00 4.060 4.892147.36165.00 29.500 16.500 12.600 0.0000.80 1.00

(3) V-Brace Kits  1 650.00 15.500 31.9351477.05165.00 0.000 0.000 0.000 0.0000.75 1.00

(3) Stabilizer Kit  1 180.00 6.100 12.568409.03165.00 0.000 0.000 0.000 0.0000.75 1.00

MX08FRO665-21  3 64.50 12.490 13.955355.37155.00 72.000 20.000 8.000 0.0000.80 0.74

(3) MTC3975083  1 1056.4
1

29.450 66.4562088.86155.00 0.000 0.000 0.000 0.0000.75 1.00

TA08025-B605  3 75.00 1.960 2.521127.30155.00 15.800 15.000 9.100 0.0000.80 0.67

TA08025-B604  3 63.90 1.960 2.521114.53155.00 15.800 15.000 7.900 0.0000.80 0.67

RDIDC-9181-PF-48  1 21.85 2.010 2.57874.98155.00 16.570 14.570 8.460 0.0001.00 1.00

T-Arm (Flat)  3 400.00 10.000 18.602675.27138.00 0.000 0.000 0.000 0.0000.75 0.75

APXVTM14-C-I20  3 56.20 6.340 7.435212.18138.00 56.300 12.600 6.300 0.0000.80 0.78

APXVSPP18-C  3 57.00 8.020 10.774227.40138.00 72.000 11.800 7.000 0.0000.80 0.83

1900MHz RRH  3 44.00 3.800 5.170151.61138.00 23.000 13.000 17.000 0.0000.80 0.67

1900MHz RRH  3 44.00 3.800 5.170151.61138.00 23.000 13.000 17.000 0.0000.80 0.67

800 MHz RRH  3 53.00 2.490 3.618125.91138.00 19.700 13.000 10.800 0.0000.80 0.67

ALU 800MHz External Notch Filt  3 8.80 0.780 1.41826.19138.00 10.000 8.000 3.000 0.0000.80 0.50

ACU-A20-N  4 1.00 0.140 0.4325.24138.00 4.000 2.000 3.500 0.0000.80 0.50

30,920.91 39Number of Appurtenances : Totals: 11,947.56107

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Loading Summary

Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 6

Code: TIA-222-G

Exposure: B

Gh: 0.85

Base Elev: 0.000 (ft)

Crest Height: 0.00

Site Class:

IIStruct Class:

D - Stiff Soil

Topography: 1

Linear Appurtenances Properties

Weight
(lb/ft)

Width
(in)

Pct
In

Block

Spread
On

Faces
Bundling

Arrangement

Elev.
From

(ft) Description

Elev.
To
(ft) Qty

Cluster
Dia
(in)

Out
of

Zone
Spacing

(in)
Orientation

Factor
Ka

Override

0.00 187.00 1 5/8" Coax 1.98 100.00 3 Individual IR12 1.04 N 0.50 1.00
0.00 187.00 3" Conduit 3.02 100.00 3 Individual IR 2 1.78 N 0.50 1.00
0.00 187.00 3/4" DC 0.75 100.00 3 Individual NR 4 0.40 N 0.50 1.00  0
0.00 187.00 7/16" Fiber 0.44 100.00 3 Individual NR 2 0.16 N 0.50 1.00  0
0.00 187.00 Climbing Ladder 3.00 100.00 1 Individual NR 1 6.90 N 0.50 1.00
0.00 187.00 Safety Cable 0.38 100.00 1 Individual NR 1 0.27 N 0.50 1.00
0.00 187.00 W/G Ladder 0.25 100.00 3 Individual NR 1 6.00 N 0.50 1.00
0.00 175.00 1 5/8" Coax 1.98 50.00 1 Block 4 1.04 N 0.50 0.78
0.00 175.00 1-1/4" Fiber 1.25 100.00 1 Individual NR 1 0.95 N 0.50 1.00
0.00 175.00 1.9" Fiber 1.90 100.00 1 Individual NR 1 0.95 N 0.50 1.00
0.00 175.00 7/8" Hybrid 0.88 100.00 1 Individual IR 3 0.65 N 0.50 0.70
0.00 175.00 W/G Ladder 1.50 100.00 1 Individual NR 1 6.00 N 0.50 1.00
0.00 165.00 1 5/8" Hybrid 1.98 100.00 2 Individual IR 1 1.04 N 0.50 0.76
0.00 165.00 W/G Ladder 2.50 100.00 2 Individual NR 1 6.00 N 0.50 1.00
0.00 155.00 1.75" Hybrid 1.75 100.00 2 Individual NR 1 1.99 N 1.00 1.00
0.00 138.00 1 1/4"  Coax 1.55 100.00 2 Individual IR 3 0.66 N 0.50 0.65
0.00 138.00 5/8" Fiber 0.63 100.00 2 Individual NR 1 0.15 N 0.50 1.00
0.00 138.00 W/G Ladder 2.00 100.00 1 Individual NR 1 6.00 N 0.50 1.00

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 7IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.2D + 1.6W 108 mph Wind at Normal To Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.6W Normal WindLoad Case:

17.77 44.239 0.00 0.14 2.81 1.00 1 10.0 1.00 0.00 53.54 104.28 0.00 10,021.
9

0.0 3632.60 1879.02 5,511.6217.52
17.78 40.806 0.00 0.14 2.79 1.00 2 30.0 1.00 0.00 50.12 104.28 0.00 9,777.1 0.0 3385.31 1880.61 5,265.9217.52
20.58 37.445 0.00 0.15 2.78 1.00 3 50.0 1.00 0.00 46.25 104.28 0.00 9,040.8 0.0 3601.03 2176.13 5,777.1516.69
22.65 29.822 0.00 0.14 2.81 1.00 4 70.0 1.00 0.00 38.44 104.28 0.00 8,499.4 0.0 3326.19 2395.71 5,721.9116.69
24.34 26.961 0.00 0.14 2.79 1.00 5 90.0 1.00 0.00 35.21 104.28 0.00 7,822.6 0.0 3253.28 2574.06 5,827.3415.85
25.77 26.314 0.00 0.16 2.75 1.00 6 110.0 1.00 0.00 33.95 104.28 0.00 6,419.3 0.0 3270.69 2725.96 5,996.6414.19
27.03 19.196 0.00 0.15 2.79 1.00 7 130.0 1.00 0.00 26.45 103.06 0.00 5,958.2 0.0 2708.50 2821.22 5,529.7213.35
28.16 16.544 0.00 0.16 2.75 1.00 8 150.0 1.00 0.00 23.45 91.41 0.00 4,903.1 0.0 2469.73 2562.55 5,032.2812.52
29.19 14.015 0.00 0.17 2.69 1.00 9 170.0 1.00 0.00 20.58 78.73 0.00 4,171.5 0.0 2201.24 2223.22 4,424.4711.68
29.90 7.266 0.00 0.20 2.59 1.0010 185.0 1.00 0.00 10.14 21.76 0.00 1,526.8 0.0 1069.39 609.01 1,678.405.01

68,140.8 0.0 50,765.45

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.2D + 1.6W 108 mph Wind at 60° From Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.6W 60° WindLoad Case:

17.77 44.239 0.00 0.14 2.81 0.80 1 10.0 1.00 0.00 44.69 104.28 0.00 10,021.
9

0.0 3032.26 1879.02 4,911.2917.52
17.78 40.806 0.00 0.14 2.79 0.80 2 30.0 1.00 0.00 41.95 104.28 0.00 9,777.1 0.0 2834.02 1880.61 4,714.6317.52
20.58 37.445 0.00 0.15 2.78 0.80 3 50.0 1.00 0.00 38.76 104.28 0.00 9,040.8 0.0 3017.87 2176.13 5,194.0016.69
22.65 29.822 0.00 0.14 2.81 0.80 4 70.0 1.00 0.00 32.47 104.28 0.00 8,499.4 0.0 2810.09 2395.71 5,205.8016.69
24.34 26.961 0.00 0.14 2.79 0.80 5 90.0 1.00 0.00 29.82 104.28 0.00 7,822.6 0.0 2755.10 2574.06 5,329.1615.85
25.77 26.314 0.00 0.16 2.75 0.80 6 110.0 1.00 0.00 28.69 104.28 0.00 6,419.3 0.0 2763.68 2725.96 5,489.6414.19
27.03 19.196 0.00 0.15 2.79 0.80 7 130.0 1.00 0.00 22.61 103.06 0.00 5,958.2 0.0 2315.29 2821.22 5,136.5113.35
28.16 16.544 0.00 0.16 2.75 0.80 8 150.0 1.00 0.00 20.14 91.41 0.00 4,903.1 0.0 2121.28 2562.55 4,683.8412.52
29.19 14.015 0.00 0.17 2.69 0.80 9 170.0 1.00 0.00 17.78 78.73 0.00 4,171.5 0.0 1901.49 2223.22 4,124.7111.68
29.90 7.266 0.00 0.20 2.59 0.8010 185.0 1.00 0.00 8.69 21.76 0.00 1,526.8 0.0 916.18 609.01 1,525.195.01

68,140.8 0.0 46,314.76
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Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 8IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.2D + 1.6W 108 mph Wind at 90° From Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.6W 90° WindLoad Case:

17.77 44.239 0.00 0.14 2.81 0.85 1 10.0 1.00 0.00 46.90 104.28 0.00 10,021.
9

0.0 3182.35 1879.02 5,061.3717.52
17.78 40.806 0.00 0.14 2.79 0.85 2 30.0 1.00 0.00 43.99 104.28 0.00 9,777.1 0.0 2971.84 1880.61 4,852.4517.52
20.58 37.445 0.00 0.15 2.78 0.85 3 50.0 1.00 0.00 40.63 104.28 0.00 9,040.8 0.0 3163.66 2176.13 5,339.7916.69
22.65 29.822 0.00 0.14 2.81 0.85 4 70.0 1.00 0.00 33.97 104.28 0.00 8,499.4 0.0 2939.12 2395.71 5,334.8316.69
24.34 26.961 0.00 0.14 2.79 0.85 5 90.0 1.00 0.00 31.17 104.28 0.00 7,822.6 0.0 2879.64 2574.06 5,453.7015.85
25.77 26.314 0.00 0.16 2.75 0.85 6 110.0 1.00 0.00 30.00 104.28 0.00 6,419.3 0.0 2890.43 2725.96 5,616.3914.19
27.03 19.196 0.00 0.15 2.79 0.85 7 130.0 1.00 0.00 23.57 103.06 0.00 5,958.2 0.0 2413.59 2821.22 5,234.8113.35
28.16 16.544 0.00 0.16 2.75 0.85 8 150.0 1.00 0.00 20.97 91.41 0.00 4,903.1 0.0 2208.40 2562.55 4,770.9512.52
29.19 14.015 0.00 0.17 2.69 0.85 9 170.0 1.00 0.00 18.48 78.73 0.00 4,171.5 0.0 1976.43 2223.22 4,199.6511.68
29.90 7.266 0.00 0.20 2.59 0.8510 185.0 1.00 0.00 9.05 21.76 0.00 1,526.8 0.0 954.48 609.01 1,563.495.01

68,140.8 0.0 47,427.44

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

0.9D + 1.6W 108 mph Wind at Normal To Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 0.90

Ice Importance Factor: 1.00

0.9D + 1.6W Normal WindLoad Case:

17.77 44.239 0.00 0.14 2.81 1.00 1 10.0 1.00 0.00 53.54 104.28 0.00 7,516.4 0.0 3632.60 1879.02 5,511.6217.52
17.78 40.806 0.00 0.14 2.79 1.00 2 30.0 1.00 0.00 50.12 104.28 0.00 7,332.9 0.0 3385.31 1880.61 5,265.9217.52
20.58 37.445 0.00 0.15 2.78 1.00 3 50.0 1.00 0.00 46.25 104.28 0.00 6,780.6 0.0 3601.03 2176.13 5,777.1516.69
22.65 29.822 0.00 0.14 2.81 1.00 4 70.0 1.00 0.00 38.44 104.28 0.00 6,374.5 0.0 3326.19 2395.71 5,721.9116.69
24.34 26.961 0.00 0.14 2.79 1.00 5 90.0 1.00 0.00 35.21 104.28 0.00 5,867.0 0.0 3253.28 2574.06 5,827.3415.85
25.77 26.314 0.00 0.16 2.75 1.00 6 110.0 1.00 0.00 33.95 104.28 0.00 4,814.4 0.0 3270.69 2725.96 5,996.6414.19
27.03 19.196 0.00 0.15 2.79 1.00 7 130.0 1.00 0.00 26.45 103.06 0.00 4,468.7 0.0 2708.50 2821.22 5,529.7213.35
28.16 16.544 0.00 0.16 2.75 1.00 8 150.0 1.00 0.00 23.45 91.41 0.00 3,677.3 0.0 2469.73 2562.55 5,032.2812.52
29.19 14.015 0.00 0.17 2.69 1.00 9 170.0 1.00 0.00 20.58 78.73 0.00 3,128.6 0.0 2201.24 2223.22 4,424.4711.68
29.90 7.266 0.00 0.20 2.59 1.0010 185.0 1.00 0.00 10.14 21.76 0.00 1,145.1 0.0 1069.39 609.01 1,678.405.01

51,105.6 0.0 50,765.45

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 9IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

0.9D + 1.6W 108 mph Wind at 60° From Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 0.90

Ice Importance Factor: 1.00

0.9D + 1.6W 60° WindLoad Case:

17.77 44.239 0.00 0.14 2.81 0.80 1 10.0 1.00 0.00 44.69 104.28 0.00 7,516.4 0.0 3032.26 1879.02 4,911.2917.52
17.78 40.806 0.00 0.14 2.79 0.80 2 30.0 1.00 0.00 41.95 104.28 0.00 7,332.9 0.0 2834.02 1880.61 4,714.6317.52
20.58 37.445 0.00 0.15 2.78 0.80 3 50.0 1.00 0.00 38.76 104.28 0.00 6,780.6 0.0 3017.87 2176.13 5,194.0016.69
22.65 29.822 0.00 0.14 2.81 0.80 4 70.0 1.00 0.00 32.47 104.28 0.00 6,374.5 0.0 2810.09 2395.71 5,205.8016.69
24.34 26.961 0.00 0.14 2.79 0.80 5 90.0 1.00 0.00 29.82 104.28 0.00 5,867.0 0.0 2755.10 2574.06 5,329.1615.85
25.77 26.314 0.00 0.16 2.75 0.80 6 110.0 1.00 0.00 28.69 104.28 0.00 4,814.4 0.0 2763.68 2725.96 5,489.6414.19
27.03 19.196 0.00 0.15 2.79 0.80 7 130.0 1.00 0.00 22.61 103.06 0.00 4,468.7 0.0 2315.29 2821.22 5,136.5113.35
28.16 16.544 0.00 0.16 2.75 0.80 8 150.0 1.00 0.00 20.14 91.41 0.00 3,677.3 0.0 2121.28 2562.55 4,683.8412.52
29.19 14.015 0.00 0.17 2.69 0.80 9 170.0 1.00 0.00 17.78 78.73 0.00 3,128.6 0.0 1901.49 2223.22 4,124.7111.68
29.90 7.266 0.00 0.20 2.59 0.8010 185.0 1.00 0.00 8.69 21.76 0.00 1,145.1 0.0 916.18 609.01 1,525.195.01

51,105.6 0.0 46,314.76

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

0.9D + 1.6W 108 mph Wind at 90° From Face
Wind Load Factor: 1.60

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 0.90

Ice Importance Factor: 1.00

0.9D + 1.6W 90° WindLoad Case:

17.77 44.239 0.00 0.14 2.81 0.85 1 10.0 1.00 0.00 46.90 104.28 0.00 7,516.4 0.0 3182.35 1879.02 5,061.3717.52
17.78 40.806 0.00 0.14 2.79 0.85 2 30.0 1.00 0.00 43.99 104.28 0.00 7,332.9 0.0 2971.84 1880.61 4,852.4517.52
20.58 37.445 0.00 0.15 2.78 0.85 3 50.0 1.00 0.00 40.63 104.28 0.00 6,780.6 0.0 3163.66 2176.13 5,339.7916.69
22.65 29.822 0.00 0.14 2.81 0.85 4 70.0 1.00 0.00 33.97 104.28 0.00 6,374.5 0.0 2939.12 2395.71 5,334.8316.69
24.34 26.961 0.00 0.14 2.79 0.85 5 90.0 1.00 0.00 31.17 104.28 0.00 5,867.0 0.0 2879.64 2574.06 5,453.7015.85
25.77 26.314 0.00 0.16 2.75 0.85 6 110.0 1.00 0.00 30.00 104.28 0.00 4,814.4 0.0 2890.43 2725.96 5,616.3914.19
27.03 19.196 0.00 0.15 2.79 0.85 7 130.0 1.00 0.00 23.57 103.06 0.00 4,468.7 0.0 2413.59 2821.22 5,234.8113.35
28.16 16.544 0.00 0.16 2.75 0.85 8 150.0 1.00 0.00 20.97 91.41 0.00 3,677.3 0.0 2208.40 2562.55 4,770.9512.52
29.19 14.015 0.00 0.17 2.69 0.85 9 170.0 1.00 0.00 18.48 78.73 0.00 3,128.6 0.0 1976.43 2223.22 4,199.6511.68
29.90 7.266 0.00 0.20 2.59 0.8510 185.0 1.00 0.00 9.05 21.76 0.00 1,145.1 0.0 954.48 609.01 1,563.495.01

51,105.6 0.0 47,427.44

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 10IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 1.00

1.2D + 1.0Di + 1.0Wi 40 mph Wind at Normal From Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.0Di + 1.0Wi Normal WindLoad Case:

2.44 44.239 38.91 0.23 2.51 1.00 1 10.0 1.00 1.33 76.95 166.42 48.81 17,862.
6

7840.7 400.25 342.42 742.6756.44
2.44 40.806 40.88 0.24 2.46 1.00 2 30.0 1.00 1.49 74.86 172.09 54.48 18,378.

3
8601.1 382.02 357.48 739.5058.41

2.82 37.445 40.37 0.25 2.43 1.00 3 50.0 1.00 1.56 70.86 169.73 62.55 17,807.
5

8766.7 412.88 426.23 839.1157.05
3.11 29.822 39.03 0.25 2.43 1.00 4 70.0 1.00 1.62 62.46 171.51 64.69 16,874.

4
8375.0 400.50 476.34 876.8555.72

3.34 26.961 37.27 0.27 2.39 1.00 5 90.0 1.00 1.66 58.25 172.89 66.33 16,101.
4

8278.7 395.32 515.75 911.0753.13
3.54 26.314 41.77 0.31 2.27 1.00 6 110.0 1.00 1.69 60.02 174.01 67.68 14,876.

3
8457.0 409.04 543.61 952.6555.96

3.71 19.196 38.67 0.31 2.27 1.00 7 130.0 1.00 1.72 50.55 172.43 68.24 13,717.
0

7758.8 360.91 566.44 927.3552.02
3.86 16.544 35.48 0.34 2.20 1.00 8 150.0 1.00 1.75 45.87 149.62 62.54 11,865.

7
6962.6 332.04 508.82 840.8547.99

4.00 14.015 32.30 0.37 2.12 1.00 9 170.0 1.00 1.77 41.49 128.27 51.54 10,202.
5

6031.0 299.54 425.18 724.7243.98
4.10 7.266 19.42 0.50 1.91 1.0010 185.0 1.00 1.78 23.93 33.58 14.55 3,825.8 2299.0 159.08 92.91 251.9924.43

141,511.5 73370.7 7,806.77

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 1.00

1.2D + 1.0Di + 1.0Wi 40 mph Wind at 60° From Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.0Di + 1.0Wi 60° WindLoad Case:

2.44 44.239 38.91 0.23 2.51 0.80 1 10.0 1.00 1.33 68.10 166.42 48.81 17,862.
6

7840.7 354.23 342.42 696.6556.44
2.44 40.806 40.88 0.24 2.46 0.80 2 30.0 1.00 1.49 66.70 172.09 54.48 18,378.

3
8601.1 340.37 357.48 697.8558.41

2.82 37.445 40.37 0.25 2.43 0.80 3 50.0 1.00 1.56 63.37 169.73 62.55 17,807.
5

8766.7 369.25 426.23 795.4857.05
3.11 29.822 39.03 0.25 2.43 0.80 4 70.0 1.00 1.62 56.50 171.51 64.69 16,874.

4
8375.0 362.26 476.34 838.6055.72

3.34 26.961 37.27 0.27 2.39 0.80 5 90.0 1.00 1.66 52.86 172.89 66.33 16,101.
4

8278.7 358.73 515.75 874.4853.13
3.54 26.314 41.77 0.31 2.27 0.80 6 110.0 1.00 1.69 54.76 174.01 67.68 14,876.

3
8457.0 373.17 543.61 916.7955.96

3.71 19.196 38.67 0.31 2.27 0.80 7 130.0 1.00 1.72 46.71 172.43 68.24 13,717.
0

7758.8 333.50 566.44 899.9352.02
3.86 16.544 35.48 0.34 2.20 0.80 8 150.0 1.00 1.75 42.56 149.62 62.54 11,865.

7
6962.6 308.08 508.82 816.9047.99

4.00 14.015 32.30 0.37 2.12 0.80 9 170.0 1.00 1.77 38.69 128.27 51.54 10,202.
5

6031.0 279.30 425.18 704.4843.98
4.10 7.266 19.42 0.50 1.91 0.8010 185.0 1.00 1.78 22.48 33.58 14.55 3,825.8 2299.0 149.42 92.91 242.3324.43

141,511.5 73370.7 7,483.51

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 11IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 1.00

1.2D + 1.0Di + 1.0Wi 40 mph Wind at 90° From Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.20

Ice Importance Factor: 1.00

1.2D + 1.0Di + 1.0Wi 90° WindLoad Case:

2.44 44.239 38.91 0.23 2.51 0.85 1 10.0 1.00 1.33 70.31 166.42 48.81 17,862.
6

7840.7 365.73 342.42 708.1556.44
2.44 40.806 40.88 0.24 2.46 0.85 2 30.0 1.00 1.49 68.74 172.09 54.48 18,378.

3
8601.1 350.78 357.48 708.2758.41

2.82 37.445 40.37 0.25 2.43 0.85 3 50.0 1.00 1.56 65.25 169.73 62.55 17,807.
5

8766.7 380.16 426.23 806.3957.05
3.11 29.822 39.03 0.25 2.43 0.85 4 70.0 1.00 1.62 57.99 171.51 64.69 16,874.

4
8375.0 371.82 476.34 848.1655.72

3.34 26.961 37.27 0.27 2.39 0.85 5 90.0 1.00 1.66 54.21 172.89 66.33 16,101.
4

8278.7 367.88 515.75 883.6353.13
3.54 26.314 41.77 0.31 2.27 0.85 6 110.0 1.00 1.69 56.07 174.01 67.68 14,876.

3
8457.0 382.14 543.61 925.7555.96

3.71 19.196 38.67 0.31 2.27 0.85 7 130.0 1.00 1.72 47.67 172.43 68.24 13,717.
0

7758.8 340.35 566.44 906.7952.02
3.86 16.544 35.48 0.34 2.20 0.85 8 150.0 1.00 1.75 43.38 149.62 62.54 11,865.

7
6962.6 314.07 508.82 822.8947.99

4.00 14.015 32.30 0.37 2.12 0.85 9 170.0 1.00 1.77 39.39 128.27 51.54 10,202.
5

6031.0 284.36 425.18 709.5443.98
4.10 7.266 19.42 0.50 1.91 0.8510 185.0 1.00 1.78 22.84 33.58 14.55 3,825.8 2299.0 151.84 92.91 244.7524.43

141,511.5 73370.7 7,564.32

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.0D + 1.0W 60 mph Wind at Normal To Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.00

Ice Importance Factor: 1.00

1.0D + 1.0W Normal WindLoad Case:

5.48 44.239 0.00 0.14 2.81 1.00 1 10.0 1.00 0.00 54.17 104.28 0.00 8,351.6 0.0 708.99 362.47 1,071.4517.52
5.49 40.806 0.00 0.14 2.79 1.00 2 30.0 1.00 0.00 50.74 104.28 0.00 8,147.6 0.0 661.18 362.77 1,023.9517.52
6.35 37.445 0.00 0.15 2.78 1.00 3 50.0 1.00 0.00 46.91 104.28 0.00 7,534.0 0.0 704.66 419.78 1,124.4316.69
6.99 29.822 0.00 0.14 2.81 1.00 4 70.0 1.00 0.00 39.28 104.28 0.00 7,082.8 0.0 655.62 462.14 1,117.7616.69
7.51 26.961 0.00 0.14 2.79 1.00 5 90.0 1.00 0.00 35.95 104.28 0.00 6,518.9 0.0 640.71 496.54 1,137.2515.85
7.96 26.314 0.00 0.16 2.75 1.00 6 110.0 1.00 0.00 34.37 104.28 0.00 5,349.4 0.0 638.81 525.84 1,164.6514.19
8.34 19.196 0.00 0.15 2.79 1.00 7 130.0 1.00 0.00 26.77 103.06 0.00 4,965.2 0.0 528.86 544.22 1,073.0813.35
8.69 16.544 0.00 0.16 2.75 1.00 8 150.0 1.00 0.00 23.66 91.41 0.00 4,085.9 0.0 480.54 494.32 974.8612.52
9.01 14.015 0.00 0.17 2.69 1.00 9 170.0 1.00 0.00 20.68 78.73 0.00 3,476.2 0.0 426.50 428.86 855.3611.68
9.23 7.266 0.00 0.20 2.59 1.0010 185.0 1.00 0.00 10.14 21.76 0.00 1,272.3 0.0 206.29 117.48 323.775.01

56,784.0 0.0 9,866.56

Copyright © 2022 by Tower Engineering Solutions, LLC. All rights reserved.



Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Section Forces

Page: 12IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.0D + 1.0W 60 mph Wind at 60° From Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.00

Ice Importance Factor: 1.00

1.0D + 1.0W 60° WindLoad Case:

5.48 44.239 0.00 0.14 2.81 0.80 1 10.0 1.00 0.00 45.32 104.28 0.00 8,351.6 0.0 593.18 362.47 955.6517.52
5.49 40.806 0.00 0.14 2.79 0.80 2 30.0 1.00 0.00 42.58 104.28 0.00 8,147.6 0.0 554.83 362.77 917.6117.52
6.35 37.445 0.00 0.15 2.78 0.80 3 50.0 1.00 0.00 39.42 104.28 0.00 7,534.0 0.0 592.16 419.78 1,011.9416.69
6.99 29.822 0.00 0.14 2.81 0.80 4 70.0 1.00 0.00 33.31 104.28 0.00 7,082.8 0.0 556.07 462.14 1,018.2016.69
7.51 26.961 0.00 0.14 2.79 0.80 5 90.0 1.00 0.00 30.56 104.28 0.00 6,518.9 0.0 544.61 496.54 1,041.1515.85
7.96 26.314 0.00 0.16 2.75 0.80 6 110.0 1.00 0.00 29.11 104.28 0.00 5,349.4 0.0 541.01 525.84 1,066.8514.19
8.34 19.196 0.00 0.15 2.79 0.80 7 130.0 1.00 0.00 22.93 103.06 0.00 4,965.2 0.0 453.01 544.22 997.2313.35
8.69 16.544 0.00 0.16 2.75 0.80 8 150.0 1.00 0.00 20.35 91.41 0.00 4,085.9 0.0 413.33 494.32 907.6512.52
9.01 14.015 0.00 0.17 2.69 0.80 9 170.0 1.00 0.00 17.87 78.73 0.00 3,476.2 0.0 368.68 428.86 797.5411.68
9.23 7.266 0.00 0.20 2.59 0.8010 185.0 1.00 0.00 8.69 21.76 0.00 1,272.3 0.0 176.73 117.48 294.215.01

56,784.0 0.0 9,008.02

Sect
Seq

qz
(psf)

Total
Flat
Area
(sqft)

Ice
Round
Area
(sqft)

Sol
Ratio Cf Df

Wind
Height

(ft) Dr

Ice
Thick
(in)

Eff
Area
(sqft)

Linear
Area
(sqft)

Ice
Linear
Area
(sqft)

Total
Weight

(lb)
Weight
Ice (lb)

Struct
Force

(lb)

Linear
Force

(lb)

Total
Force

(lb)

Ice Dead Load Factor: 0.00

1.0D + 1.0W 60 mph Wind at 90° From Face
Wind Load Factor: 1.00

Total
Round
Area
(sqft)

Wind Importance Factor: 1.00
Dead Load Factor: 1.00

Ice Importance Factor: 1.00

1.0D + 1.0W 90° WindLoad Case:

5.48 44.239 0.00 0.14 2.81 0.85 1 10.0 1.00 0.00 47.53 104.28 0.00 8,351.6 0.0 622.13 362.47 984.6017.52
5.49 40.806 0.00 0.14 2.79 0.85 2 30.0 1.00 0.00 44.62 104.28 0.00 8,147.6 0.0 581.42 362.77 944.1917.52
6.35 37.445 0.00 0.15 2.78 0.85 3 50.0 1.00 0.00 41.30 104.28 0.00 7,534.0 0.0 620.29 419.78 1,040.0616.69
6.99 29.822 0.00 0.14 2.81 0.85 4 70.0 1.00 0.00 34.80 104.28 0.00 7,082.8 0.0 580.95 462.14 1,043.0916.69
7.51 26.961 0.00 0.14 2.79 0.85 5 90.0 1.00 0.00 31.91 104.28 0.00 6,518.9 0.0 568.64 496.54 1,065.1815.85
7.96 26.314 0.00 0.16 2.75 0.85 6 110.0 1.00 0.00 30.43 104.28 0.00 5,349.4 0.0 565.46 525.84 1,091.3014.19
8.34 19.196 0.00 0.15 2.79 0.85 7 130.0 1.00 0.00 23.89 103.06 0.00 4,965.2 0.0 471.97 544.22 1,016.1913.35
8.69 16.544 0.00 0.16 2.75 0.85 8 150.0 1.00 0.00 21.17 91.41 0.00 4,085.9 0.0 430.13 494.32 924.4512.52
9.01 14.015 0.00 0.17 2.69 0.85 9 170.0 1.00 0.00 18.57 78.73 0.00 3,476.2 0.0 383.13 428.86 812.0011.68
9.23 7.266 0.00 0.20 2.59 0.8510 185.0 1.00 0.00 9.05 21.76 0.00 1,272.3 0.0 184.12 117.48 301.605.01

56,784.0 0.0 9,222.66
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Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Force/Stress Compression Summary

Page: 13IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

 Member
Force
(kips) Load Case

Len
(ft)

Bracing %

KL/R
 Fy

(ksi)

Mem
Cap

(kips)
Leg

Use % ControlsX      Y      ZSect
Top
Elev

LEG MEMBERS

SOL - 5 1/4" SOLID -400.81 1.2D + 1.6W Normal Wind 6.51 100 100 100 59.51 751.93 53.3 Member X50.001 20

SOL - 5 1/4" SOLID -359.56 1.2D + 1.6W Normal Wind 6.51 100 100 100 59.51 751.93 47.8 Member X50.002 40

SOL - 5" SOLID -316.20 1.2D + 1.6W Normal Wind 6.51 100 100 100 62.48 664.15 47.6 Member X50.003 60

SOL - 5" SOLID -272.20 1.2D + 1.6W Normal Wind 6.51 100 100 100 62.48 664.15 41.0 Member X50.004 80

SOL - 4 3/4" SOLID -227.27 1.2D + 1.6W Normal Wind 6.51 100 100 100 65.77 581.20 39.1 Member X50.005 100

SOL - 4 1/4" SOLID -183.32 1.2D + 1.6W Normal Wind 4.88 100 100 100 55.13 511.15 35.9 Member X50.006 120

SOL - 4" SOLID -136.44 1.2D + 1.6W Normal Wind 4.88 100 100 100 58.58 439.99 31.0 Member X50.007 140

SOL - 3 3/4" SOLID -86.64 1.2D + 1.6W Normal Wind 4.88 100 100 100 62.48 373.59 23.2 Member X50.008 160

SOL - 3 1/2" S0LID -39.59 1.2D + 1.6W Normal Wind 4.88 100 100 100 66.95 311.97 12.7 Member X50.009 180

SOL - 3" SOLID -8.47 1.2D + 1.6W Normal Wind 0.25 100 100 100 4.01 317.73 2.7 Member X50.0010 190

Splices

Load CaseSect
Top
Elev

Force
(kips)

Cap
(kips)

Bolt 
Type

Num
Bolts

Use
%

Force
(kips)

Cap
(kips)

Use
%

Top Splice Bottom Splice

Bolt 
Type

Num
Bolts Load Case

1.2D + 1.6W Normal Wind1 20 368.39 0.00 0.0 408.27 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind2 40 325.20 0.00 1 1/2 A325  60.0 368.39 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind3 60 281.20 0.00 1 1/2 A325  60.0 325.20 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind4 80 236.34 0.00 1 1/2 A325  60.0 281.20 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind5 100 190.39 0.00 1 1/2 A325  60.0 236.34 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind6 120 143.56 0.00 1 3/8 A325  60.0 190.39 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind7 140 93.43 0.00 1 3/8 A325  60.0 143.56 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind8 160 46.17 0.00 1 3/8 A325  60.0 93.43 0.001.2D + 1.6W Normal Wind

1.2D + 1.6W Normal Wind9 180 8.71 0.00 1 3/8 A325  60.0 46.17 0.001.2D + 1.6W Normal Wind

1.2D + 1.0Di + 1.0Wi 60° Wind10 190 0.39 0.00 1 3/8 A325  60.0 8.71 0.001.2D + 1.6W Normal Wind

Force
(kips) Load Case

Len
(ft)

Bracing %
KL/R

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

Shear
Cap

(kips)

Bear
Cap

(kips)
Use
 % ControlsX      Y      Z

HORIZONTAL MEMBERS

 MemberSect
Top
Elev

1 20 0.00 0 0

2 40 0.00 0 0

3 60 0.00 0 0

4 80 0.00 0 0

5 100 0.00 0 0

6 120 0.00 0 0

7 140 0.00 0 0

8 160 0.00 0 0

9 180 0.00 0 0

10 190 SAE - 2X2X0.1875 0.9D + 1.6W 90° Wind 5.41 100 100 100 164.65 5.92 1 1 12.43 9.79  2 Member Z-0.13 36.00

Force
(kips) Load Case

Len
(ft)

Bracing %
KL/R

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

Shear
Cap

(kips)

Bear
Cap

(kips)
Use
 % ControlsX      Y      Z

DIAGONAL MEMBERS

 MemberSect
Top
Elev

1 20 SAE - 4X4X0.25 1.2D + 1.6W 90° Wind 23.12 49 49 49 170.99 14.99 1 1 24.35 17.4
0

76 Member Z-11.4
2

36.00

2 40 SAE - 4X4X0.25 1.2D + 1.6W 90° Wind 20.29 49 49 49 150.04 19.47 1 1 24.35 17.4
0

69 Bolt Bear -12.0
3

36.00

3 60 SAE - 4X4X0.25 1.2D + 1.6W 90° Wind 18.59 49 49 49 137.49 23.19 1 1 24.35 17.4
0

65 Bolt Bear -11.3
4

36.00

4 80 SAE - 3.5X3.5X0.25 1.2D + 1.6W 90° Wind 18.00 49 49 49 152.51 16.41 1 1 24.35 17.4
0

64 Member Z-10.5
8

36.00

5 100 SAE - 3.5X3.5X0.25 1.2D + 1.6W 90° Wind 15.27 49 49 49 129.37 22.69 1 1 24.35 17.4
0

58 Bolt Bear -10.1
3

36.00

6 120 SAE - 3X3X0.1875 1.2D + 1.6W 90° Wind 12.90 48 48 48 124.65 15.59 1 1 24.35 13.0
5

68 Bolt Bear -8.94 36.00
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Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Force/Stress Compression Summary

Page: 14IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Force
(kips) Load Case

Len
(ft)

Bracing %
KL/R

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

Shear
Cap

(kips)

Bear
Cap

(kips)
Use
 % ControlsX      Y      Z

DIAGONAL MEMBERS

 MemberSect
Top
Elev

7 140 SAE - 2.5X2.5X0.25 1.2D + 1.6W 90° Wind 12.45 48 48 48 146.07 12.60 1 1 24.35 17.4
0

66 Member Z-8.27 36.00

8 160 SAE - 2.5X2.5X0.1875 1.2D + 1.6W 90° Wind 10.82 48 48 48 125.91 12.69 1 1 24.35 13.0
5

55 Member Z-6.95 36.00

9 180 SAE - 2.5X2.5X0.1875 1.2D + 1.6W 90° Wind 9.25 48 48 48 110.71 15.33 1 1 24.35 13.0
5

45 Bolt Bear -5.86 36.00

10 190 SAE - 2X2X0.1875 0.9D + 1.6W 90° Wind 6.91 47 47 47 104.15 13.00 1 1 12.43 9.79 20 Bolt Bear -1.99 36.00
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Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Force/Stress Tension Summary

Page: 15IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Member
Force
(kips) Load Case

 Fy
(ksi)

Mem
Cap

(kips)
Leg 

Use % Controls
Top
ElevSect

LEG MEMBERS

1 20 SOL - 5 1/4" SOLID 341.05 0.9D + 1.6W 60° Wind 50 35.0 Member974.16

2 40 SOL - 5 1/4" SOLID 308.47 0.9D + 1.6W 60° Wind 50 31.7 Member974.16

3 60 SOL - 5" SOLID 273.82 0.9D + 1.6W 60° Wind 50 31.0 Member883.58

4 80 SOL - 5" SOLID 237.92 0.9D + 1.6W 60° Wind 50 26.9 Member883.58

5 100 SOL - 4 3/4" SOLID 200.65 0.9D + 1.6W 60° Wind 50 25.2 Member797.45

6 120 SOL - 4 1/4" SOLID 161.70 0.9D + 1.6W 60° Wind 50 25.3 Member638.37

7 140 SOL - 4" SOLID 120.89 0.9D + 1.6W 60° Wind 50 21.4 Member565.47

8 160 SOL - 3 3/4" SOLID 77.42 0.9D + 1.6W 60° Wind 50 15.6 Member497.03

9 180 SOL - 3 1/2" S0LID 35.68 0.9D + 1.6W 60° Wind 50 8.2 Member432.95

10 190 SOL - 3" SOLID 5.39 0.9D + 1.6W 60° Wind 50 1.7 Member318.11

Splices

Load CaseSect
Top
Elev

Force
(kips)

Cap
(kips)

Bolt 
Type

Num
Bolts

Use
%

Force
(kips)

Cap
(kips)

Use
%

Top Splice Bottom Splice

Bolt 
Type

Num
Bolts Load Case

0.9D + 1.6W 60° Wind1 20 308.07 0.00 0.0 341.0
6

0.000.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind2 40 273.34 0.00 1 1/2 A325  60.0 308.0
7

663.98 46.40.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind3 60 237.48 0.00 1 1/2 A325  60.0 273.3
4

663.98 41.20.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind4 80 200.24 0.00 1 1/2 A325  60.0 237.4
8

663.98 35.80.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind5 100 161.33 0.00 1 1/2 A325  60.0 200.2
4

663.98 30.20.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind6 120 120.64 0.00 1 3/8 A325  60.0 161.3
3

545.68 29.60.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind7 140 77.18 0.00 1 3/8 A325  60.0 120.6
4

545.68 22.10.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind8 160 35.49 0.00 1 3/8 A325  60.0 77.18 545.68 14.10.9D + 1.6W 60° Wind

0.9D + 1.6W 60° Wind9 180 5.23 0.00 1 3/8 A325  60.0 35.49 545.68 6.50.9D + 1.6W 60° Wind

10 190 0.00 0.00 1 3/8 A325  60.0 5.23 545.68 1.00.9D + 1.6W 60° Wind

Member
Force
(kips) Load Case

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

Shear
Cap

(kips)

Bear
Cap

(kips)
Use 
 % Controls

Top
ElevSect

HORIZONTAL MEMBERS

B.S.
Cap

(kips)

1 20  - 36  0  00.00

2 40  - 36  0  00.00

3 60  - 36  0  00.00

4 80  - 36  0  00.00

5 100  - 36  0  00.00

6 120  - 36  0  00.00

7 140  - 36  0  00.00

8 160  - 36  0  00.00

9 180  - 36  0  00.00

10 190 SAE - 2X2X0.1875 1.2D + 1.6W 60° Wind 36  1  1 12.43 9.79 2.3 Blck Shear18.580.17 7.50

Member
Force
(kips) Load Case

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

 Shear
Cap

(kips)

 Bear
Cap

(kips)
Use
 % Controls

Top
ElevSect 

DIAGONAL MEMBERS

B.S.
Cap

(kips)

1 20 SAE - 4X4X0.25 0.9D + 1.6W 90° Wind 36  1  1 24.35 17.40 72.4 Blck Shear55.1412.27 16.95

2 40 SAE - 4X4X0.25 0.9D + 1.6W 90° Wind 36  1  1 24.35 17.40 70.1 Blck Shear55.1411.88 16.95

3 60 SAE - 4X4X0.25 0.9D + 1.6W 90° Wind 36  1  1 24.35 17.40 66.0 Blck Shear55.1411.19 16.95

4 80 SAE - 3.5X3.5X0.25 1.2D + 1.6W 90° Wind 36  1  1 24.35 17.40 62.2 Blck Shear46.9810.55 16.95

5 100 SAE - 3.5X3.5X0.25 1.2D + 1.6W 90° Wind 36  1  1 24.35 17.40 58.6 Blck Shear46.989.94 16.95

6 120 SAE - 3X3X0.1875 1.2D + 1.6W 90° Wind 36  1  1 24.35 13.05 83.1 Blck Shear29.448.87 10.67

7 140 SAE - 2.5X2.5X0.25 1.2D + 1.6W 90° Wind 36  1  1 24.35 17.40 64.9 Blck Shear30.678.36 12.87
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Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Force/Stress Tension Summary

Page: 16IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Member
Force
(kips) Load Case

 Fy
(ksi)

Mem
Cap

(kips)
Num 
Bolts

 Num
Holes

 Shear
Cap

(kips)

 Bear
Cap

(kips)
Use
 % Controls

Top
ElevSect 

DIAGONAL MEMBERS

B.S.
Cap

(kips)

8 160 SAE - 2.5X2.5X0.1875 1.2D + 1.6W 90° Wind 36  1  1 24.35 13.05 71.5 Blck Shear23.316.91 9.65

9 180 SAE - 2.5X2.5X0.1875 1.2D + 1.6W 90° Wind 36  1  1 24.35 13.05 60.2 Blck Shear23.315.81 9.65

10 190 SAE - 2X2X0.1875 1.2D + 1.6W 90° Wind 36  1  1 12.43 9.79 26.8 Blck Shear18.582.01 7.50
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Seismic Section Forces

Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022Code: TIA-222-G

Exposure: B

Base Elev: 0.000 (ft)

Page: 17IIStruct Class:Topography: 1Gh: 0.85

Crest Height: 0.00

Site Class: D - Stiff Soil

Dead Load Factor 1.20

1.00

Load Case: 1.2D + 1.0E

Seismic Load Factor

R 3.0000Seismic Importance Factor

S1

SsSds

Sd1

SA

0.175
0

0.091
2

0.152
5

0.1640

0.0570

1.00

Fv

Fa 1.6000

2.4000

Vs 4.1917

Kg

Ke 0.0000

0.0000

f1 1.6710

Sect #
Elev
(ft) a

Lateral
Fsz
(lb)b c

Wz
(lb)

10.00  1 0.01 0.05 27.090.038351.5
830.00  2 0.05 0.07 56.670.048147.6
250.00  3 0.13 0.07 83.300.037534.0
070.00  4 0.26 0.05 116.770.027082.8
190.00  5 0.42 0.01 144.440.016518.8
7110.00 6 0.63 -0.06 147.160.025349.3
8130.00 7 0.88 -0.12 243.530.086958.1
9150.00 8 1.18 -0.02 296.450.245774.4
0170.00 9 1.51 0.53 758.880.568876.3
5185.0010 1.79 1.50 526.430.964138.3
4

Dead Load Factor 0.90

1.00

Load Case: 0.9D + 1.0E

Seismic Load Factor

R 3.0000Seismic Importance Factor

S1

SsSds

Sd1

SA

0.175
0

0.091
2

0.152
5

0.1640

0.0570

1.00

Fv

Fa 1.6000

2.4000

Vs 4.1917

Kg

Ke 0.0000

0.0000

f1 1.6710

Sect #
Elev
(ft) a

Lateral
Fsz
(lb)b c

Wz
(lb)

10.00  1 0.01 0.05 27.090.038351.5
830.00  2 0.05 0.07 56.670.048147.6
250.00  3 0.13 0.07 83.300.037534.0
070.00  4 0.26 0.05 116.770.027082.8
190.00  5 0.42 0.01 144.440.016518.8
7110.00 6 0.63 -0.06 147.160.025349.3
8130.00 7 0.88 -0.12 243.530.086958.1
9150.00 8 1.18 -0.02 296.450.245774.4
0170.00 9 1.51 0.53 758.880.568876.3
5185.0010 1.79 1.50 526.430.964138.3
4
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Support Forces Summary

Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 18

Code: TIA-222-G

Exposure: B

Gh: 0.85

Base Elev: 0.000 (ft)

Crest Height: 0.00

Site Class:

IIStruct Class:

D - Stiff Soil

Topography: 1

Load Case 
FX

(kips)
FY 

(kips)
FZ

(kips) (-) = Uplift   (+) = DownNode

1 -0.01 407.361.2D + 1.6W Normal Wind -39.25

1a 12.48 -162.45 -13.74

1b -12.47 -162.44 -13.76

1 -4.98 207.621.2D + 1.6W 60° Wind -19.20

1a -19.12 207.62 5.29

1b -29.82 -332.75 -17.22

1 -6.01 27.491.2D + 1.6W 90° Wind -1.45

1a -29.73 343.87 13.82

1b -27.67 -288.88 -12.38

1 -0.01 400.140.9D + 1.6W Normal Wind -38.88

1a 12.79 -169.14 -13.93

1b -12.78 -169.13 -13.94

1 -4.99 200.580.9D + 1.6W 60° Wind -18.83

1a -18.80 200.58 5.10

1b -30.14 -339.30 -17.40

1 -6.01 20.620.9D + 1.6W 90° Wind -1.08

1a -29.41 336.70 13.63

1b -27.99 -295.46 -12.55

1 0.00 113.461.2D + 1.0Di + 1.0Wi Normal Wind -4.51

1a 3.01 28.99 -2.66

1b -3.01 29.03 -2.66

1 -0.76 84.621.2D + 1.0Di + 1.0Wi 60° Wind -1.61

1a -1.77 84.61 0.14

1b -5.70 2.24 -3.29

1 -0.89 57.151.2D + 1.0Di + 1.0Wi 90° Wind 1.12

1a -3.37 105.02 1.44

1b -5.33 9.30 -2.56

1 0.00 45.231.2D + 1.0E 6.15

1a 7.12 18.63 -4.26

1b -7.12 18.63 -4.26

1 0.00 38.340.9D + 1.0E 6.54

1a 7.45 11.76 -4.45

1b -7.45 11.76 -4.45

1 0.00 96.041.0D + 1.0W Normal Wind -8.57

1a 1.59 -13.66 -2.16

1b -1.59 -13.65 -2.17

1 -0.98 57.611.0D + 1.0W 60° Wind -4.67

1a -4.53 57.61 1.48

1b -4.91 -46.49 -2.84

1 -1.17 22.911.0D + 1.0W 90° Wind -1.22

1a -6.60 83.82 3.14

1b -4.49 -38.00 -1.92

Max Reactions
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Max Uplift:

Max Down:

-339.30

Leg Overturning

407.36

Max Shear: 39.25

Moment: 7401.92

Total Down:

Total Shear:

82.48

66.75

(kips)

(kips)

(kips)

(ft-kips)

(kips)

(kips)
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Analysis Summary

Structure: MA12227-A-SBA

Site Name: Truro

Height: 190.00 (ft)

3/23/2022

Page: 20

Code: TIA-222-G

Exposure: B

Gh: 0.85

Base Elev: 0.000 (ft)

Crest Height: 0.00

Site Class:

IIStruct Class:

D - Stiff Soil

Topography: 1

Max Reactions

Max Uplift:

Max Down:

-339.30

Leg Overturning

407.36

Max Shear: 39.25

Moment: 7401.92

Total Down:

Total Shear:

82.48

66.75

(kips)

(kips)

(kips)

(ft-kips)

(kips)

(kips)

Anchor Bolts

Interaction Ratio: 0.37

Bolt Size (in.): Number Bolts:2.00  8

Tensile Strength (Ksi):Yield Strength (Ksi):

Detail Type:

65.0050.00

A

Max Usages

Max Leg: 53.3% (1.2D + 1.6W Normal Wind - Sect 1)

Max Diag: 83.1% (1.2D + 1.6W 90° Wind - Sect 6)

Max Horiz: 2.3% (1.2D + 1.6W 60° Wind - Sect 10)

Load Case 
Elevation

 (ft)
Deflection

(ft)
Twist
(deg)

Sway
(deg)

Max Deflection, Twist and Sway

0.9D + 1.0E - Normal To Face 139.75 0.0276 0.0011 0.0266

154.88 0.0336 0.0011 0.0234

165.13 0.0379 0.0011 0.0239

174.88 0.0420 0.0011 0.0247

186.58 0.0471 0.0011 0.0248

190.00 0.0485 -0.0011 0.0253

0.9D + 1.6W 108 mph Wind at 60° From Face 139.75 0.4960 0.0184 0.4466

154.88 0.5973 0.0174 0.3792

165.13 0.6692 0.0174 0.3821

174.88 0.7367 0.0178 0.3928

186.58 0.8174 0.0174 0.3913

190.00 0.8402 -0.0169 0.3840

0.9D + 1.6W 108 mph Wind at 90° From Face 139.75 0.5022 -0.0210 0.4415

154.88 0.6046 -0.0200 0.3867

165.13 0.6772 -0.0201 0.3894

174.88 0.7454 -0.0207 0.4002

186.58 0.8268 -0.0203 0.3946

190.00 0.8499 -0.0197 0.3867

0.9D + 1.6W 108 mph Wind at Normal To Face 139.75 0.5200 -0.0188 0.4658

154.88 0.6252 0.0181 0.3943

165.13 0.6999 0.0182 0.3970

174.88 0.7700 0.0187 0.4080

186.58 0.8539 0.0183 0.4062

190.00 0.8775 -0.0178 0.3988
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1.0D + 1.0W 60 mph Wind at 60° From Face 139.75 0.0955 0.0035 0.0861

154.88 0.1150 0.0033 0.0729

165.13 0.1288 0.0033 0.0734

174.88 0.1418 0.0034 0.0754

186.58 0.1573 0.0033 0.0752

190.00 0.1616 -0.0032 0.0738

1.0D + 1.0W 60 mph Wind at 90° From Face 139.75 0.0967 -0.0040 0.0848

154.88 0.1163 -0.0038 0.0743

165.13 0.1303 -0.0039 0.0748

174.88 0.1433 -0.0040 0.0768

186.58 0.1590 -0.0039 0.0758

190.00 0.1634 -0.0038 0.0742

1.0D + 1.0W 60 mph Wind at Normal To Face 139.75 0.1001 -0.0036 0.0892

154.88 0.1203 -0.0035 0.0757

165.13 0.1346 -0.0035 0.0763

174.88 0.1481 0.0036 0.0785

186.58 0.1642 -0.0035 0.0779

190.00 0.1687 -0.0034 0.0765

1.2D + 1.0Di + 1.0Wi 40 mph Wind at 60° From Face 139.75 0.0762 0.0027 0.0672

154.88 0.0911 0.0026 0.0564

165.13 0.1017 0.0026 0.0566

174.88 0.1116 0.0027 0.0579

186.58 0.1234 0.0026 0.0581

190.00 0.1268 -0.0025 0.0571

1.2D + 1.0Di + 1.0Wi 40 mph Wind at 90° From Face 139.75 0.0765 -0.0031 0.0658

154.88 0.0915 -0.0030 0.0572

165.13 0.1021 -0.0030 0.0574

174.88 0.1121 -0.0031 0.0589

186.58 0.1240 -0.0030 0.0582

190.00 0.1274 -0.0029 0.0571

1.2D + 1.0Di + 1.0Wi 40 mph Wind at Normal From Face 139.75 0.0774 -0.0028 0.0676

154.88 0.0927 -0.0026 0.0575

165.13 0.1035 -0.0026 0.0578

174.88 0.1136 -0.0027 0.0596

186.58 0.1258 -0.0027 0.0588

190.00 0.1292 -0.0026 0.0580

1.2D + 1.0E - Normal To Face 139.75 0.0277 0.0011 0.0266

154.88 0.0336 0.0011 0.0235

165.13 0.0379 0.0011 0.0239

174.88 0.0421 0.0011 0.0248

186.58 0.0471 0.0011 0.0248

190.00 0.0486 -0.0011 0.0254

1.2D + 1.6W 108 mph Wind at 60° From Face 139.75 0.4966 0.0185 0.4472

154.88 0.5980 0.0174 0.3797

165.13 0.6700 0.0174 0.3827

174.88 0.7376 0.0178 0.3933

186.58 0.8184 0.0175 0.3919

190.00 0.8412 -0.0169 0.3845

1.2D + 1.6W 108 mph Wind at 90° From Face 139.75 0.5028 -0.0210 0.4421

154.88 0.6053 -0.0200 0.3872

165.13 0.6780 -0.0202 0.3899

174.88 0.7462 -0.0207 0.4007

186.58 0.8278 -0.0203 0.3951

190.00 0.8510 -0.0197 0.3872

1.2D + 1.6W 108 mph Wind at Normal To Face 139.75 0.5206 -0.0189 0.4664

154.88 0.6259 0.0181 0.3948

165.13 0.7008 0.0182 0.3976

174.88 0.7709 0.0187 0.4086

186.58 0.8549 0.0183 0.4068

190.00 0.8786 -0.0178 0.3993
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Last revised on 3-22-2022

Customer Name:
Site Name:
Site Nmber:
Engr. Number:

Drawings/Calculations

Analysis

3 Legs

0.00

(1). Individual Leg: 0'

Axial Load (Kips): 407.4 Uplift Force (Kips): 339.3

Shear Force (Kips): 39.3

(2). Tower Base: #DIV/0! # 0

Total Vertical Load (Kips): 82.5 Total Shear Force (Kips): 66.8 24.5' 0 # 0

Moment (Kips-ft): 7401.9 4.5'

Foundation Geometries: 54 # 10

22.5 Mods required -Yes/No ?: No 54 # 10

Diameter of Pier (ft.): Round 14.0 Pier Height A. G. (ft.): 0.00

Tower center to mat center (ft): 0 Depth of Base BG (ft.): 4.5 #

Length of Pad (ft.): 38 Width of Pad (ft.): 38 4.5'

Thickness of Pad (ft): 4.50

66 # 10 66 # 10

6.495

Mat Center

Concrete Strength (psi): 3000 Steel Elastic Modulus: 29000 ksi (W) 0.00 Tower Center

Vertical bar yield (ksi) Tie steel yield (ksi): 38' 22.5

Vertical Rebar Size #: Tie / Stirrup Size #:

Qty. of Vertical Rebars: Tie Spacing (in):

Pad Rebar Yield (Ksi): 60 Pad Steel Rebar Size (#): 10 6.01 12.990

Concrete Cover (in.): 3 Unit Weight of Concrete: 150.0 pcf

Rebar at the bottom of the concrete pad: 19.486

Qty. of Rebar in Pad (L): 66 Qty. of Rebar in Pad (W): 66

Rebar at the top of the concrete pad: 38' (L)

Qty. of Rebar in Pad (L): 54 Qty. of Rebar in Pad (W): 54

Soil Design Parameters:

Soil Unit Weight (pcf): 125.0 Soil Buoyant Weight: 50.0 Pcf

Water Table B.G.S. (ft): 24.5 Unit Weight of Water: 62.4 pcf

Ultimate Bearing Pressure (psf): 4000 Consider ties in concrete shear strength: Yes

Consider Soil Lateral Resistance ? Yes Enter soil C (psf) or Phi (deg.): 30.0 Deg. (W) Mat Center Tower Center

Notes: Depth to ignor lateral resistance 1.0 Ft. 38'

 1. Dimension unit in sketches is in feet.

Allowable overstress %: 5.00% TES Engr. Number: Page 2/2 Date:

TIA-222-G

Number of Tower Legs:

Foundation Info Obtained from:

Analysis or Design?

126493
MA12227-A-SBA

19.0

Base Reactions (Factored):

Material Properties and Reabr Info:

Leg distance (Center-to-Center ft.):

126493 3/23/2022

12.505

14'

3/23/2022
Mat Foundation Design for Self Supporting Tower Date

Engineer Name:

TIA Standard:
Structure Height (Ft.): 190

SBA Communications Corp

H. You
TESEngineer Login ID:



Apply 1.35 for e/w per G/H: 1.35

Foundation Analysis and Design: Uplift Strength Reduction Factor: 0.75 Compression Strength Reduction Factor: 0.75
0.00 Total Dry Soil Weight (Kips): 0.00
0.00 Total Buoyant Soil Weight (Kips): 0.00
0.00 Weight from the Concrete Block at Top (K): 0.00

6500.31 Total Dry Concrete Weight (Kips): 975.05
0.00 Total Buoyant Concrete Weight (Kips): 0.00

975.05 Total Vertical Load on Base (Kips): 1057.52
Load/   
Capacity  
Ratio

Calculated Maxium Net Soil Pressure under the base (psf): 1622.49 < Allowable Factored Soil Bearing (psf): 3000 0.54 OK!
Allowable Foundation Overturning Resistance (kips-ft.): 18240.4 > Design Factored Momont (kips-ft): 7703 0.42 OK!
Factor of Safety Against Overturning (O. R. Moment/Design Moment): 2.37 OK!

Check the capacities of Reinforceing Concrete:
Strength reduction factor (Flexure and axial tension): 0.90 Strength reduction factor (Shear): 0.75
Strength reduction factor (Axial compresion): 0.65 Wind Load Factor on Concrete Design: 1.00

 (1) Concrete Pier:

Load/   
Capacity  
Ratio

Vertical Steel Rebar Area (sq. in./each): #N/A Tie / Stirrup Area (sq. in./each): #N/A
Calculated Moment Capacity (Mn,Kips-Ft): #N/A #N/A Design Factored Moment (Mu, Kips-Ft) 0.2 #N/A ###
Calculated Shear Capacity (Kips): #N/A #N/A Design Factored Shear (Kips): 39.3 #N/A ###
Calculated Tension Capacity (Tn, Kips): #N/A #N/A Design Factored Tension (Tu Kips): 339.3 #N/A ###
Calculated Compression Capacity (Pn, Kips): #N/A #N/A Design Factored Axial Load (Pu Kips): 407.4 #N/A ###
Moment & Tension Strength Combination: #N/A #N/A Check Tie Spacing (Design/Req'd): #DIV/0!
Pier Reinforcement Ratio: #N/A

 (2).Concrete Pad:
One-Way Design Shear Capacity (L or W Direction, Kips): 1887.3 > One-Way Factored Shear (L/W-Dir Kips 258.9 0.14 OK!
One-Way Design Shear Capacity (Diagonal Dir., Kips): 947.5 > One-Way Factored Shear (Dia. Dir, Kips 235.8 0.25 OK!
Lower Steel Pad Reinforcement Ratio (L or W-Direct. ): 0.0036 Lower Steel Reinf. Ratio (Dia. Dir.): 0.0035
Lower Steel Pad Moment Capacity (L or W-Dir. Kips-ft): 18185.3 > Moment at Bottom ( L-Direct. K-Ft): 1260.6 0.07 OK!
Lower Steel Pad Moment Capacity (Dia. Direction,K-ft): 13242.5 > Moment at Bottom ( Dia. Dir. K-Ft): 1117.6 0.08 OK!
Upper Steel Pad Reinforcement Ratio (L or W -Direction): 0.0030 Upper Steel Reinf. Ratio (Dia. Dir.): 0.0033
Upper Steel Pad Moment Capacity (L or W-Dir., Kips-ft): 15000.2 > Moment at the top  (L-Dir Kips-Ft): 574.1 0.04 OK!
Upper Steel Pad Moment Capacity (Dia. Direction, K-ft): 12376.1 > Moment at the top  (Dia. Dir., K-Ft): 380.8 0.03 OK!
Punching Failure Capacity (Kips): 4230.0 > Punch. Failure Factored Shear (K): 407.4 0.10 OK!

       Total Dry Soil Volume (cu. Ft.):

       Total Effective Soil Weight (Kips):
       Total Dry Concrete Volume (cu. Ft.):
       Total Buoyant Concrete Volume (cu. Ft.):
       Total Effective Concrete Weight (Kips):

Check Soil Capacities:

#N/A

       Total Buoyant Soil Volume (cu. Ft.):



From: Benjamin Zehnder
To: Elizabeth Sturdy
Cc: Barbara Carboni
Subject: 2022-007/SPR - Anderson and Rossignon - 8 Stickbridge Truro
Date: Tuesday, July 19, 2022 11:48:10 AM

Dear Liz:

Would you please pass along to Anne this request that the Planning Board allow a withdrawal of the above
application without prejudice.

The reason is that there have been several design changes and we need to have the project reviewed by Historic prior
to review by the Board.

My thanks to you and to the Board,

Ben

Please note new email and contact information below and update your address book:

Benjamin E. Zehnder
Benjamin E. Zehnder, LLC
62 Route 6A, Unit B
Orleans, MA 02653
508.255.7766 – Office
508.246.4064 – Mobile
bzehnder@zehnderllc.com

This email message and any files transmitted with it contain PRIVILEGED AND CONFIDENTIAL
INFORMATION and are intended only for the person(s) to whom this email message is addressed.  As such, they
are subject to attorney-client privilege and you are hereby notified that any dissemination or copying of the
information received in this email message is strictly prohibited.  If you have received this email message in error,
please notify the sender immediately by telephone or email and destroy the original message without making a
copy.  Thank you.

EMAIL DISCLAIMER: We do not email Non-Public Confidential Information in a non-secure method.
Accordingly, such confidential information, including account information and personally identifiable information
should not be transmitted by non-encrypted email/email attachments. Use of non-encrypted email is inherently
insecure. In no event shall we accept any responsibility for the loss, use or misuse of any information including
confidential information, which is sent to us by email or an email attachment, nor can we guarantee receipt,
accuracy or response to any email.
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless
you recognize the sender and know the content is safe.

mailto:bzehnder@zehnderllc.com
mailto:ESturdy@truro-ma.gov
mailto:bcarboni@truro-ma.gov


TOWN OF TRURO 

Planning Department 
24 Town Hall Road, P.O. Box 2030, Truro, MA 02666 
Tel: (508) 349-7004, Ext. 127 Fax: (508) 349-5505 

EXTENSION AGREEMENT FOR CASE NO. 2022- Oo 'i 1� #71< 

I, g.,,. �j 4 ,._,, _; --;z ,/,.. � , as authorized agent of 

_.c,_;7,_�_,_£_� ___ k+_�_'/_...,_·.,,...,"""""/_r:-___ �_'J_fi-__ 7 _______ , agree to an extension of time 
oJ(, .,, ... , )- , / for action by the 6ettiHg Board et:A.ppeals on the ___ t;_:..,.._};>_,_W'_-r> ____ Application filed

'Wilir the Town Clerk on ______ pursmuttto G.L. e. 41, s. 8lP, with respect to property 

located at ;7 /2�)/ 6u,- ✓ //4.:;ff"' ,through �k6/7,7z. 

Signature of Applicant/Agent 

7/,5/ ?l 
Date 

Filed with the Planning Department: 

Filed with the Town Clerk: 
Name Date 
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